-1- DESCRI PTI ON COVPCSI TI ON FOR LOAERI NG SERUM URI C ACI D LEVEL TECHNI CAL
FIELD 5 The present invention relates to novel lactic acid bacterial and
yeast strains that have an action of deconposing purines and |owering
serumuric acid levels, and to conpositions (in the formof foodstuffs,
beverages, and pharmaceuticals) containing them 10 BACKGROUND OF THE

| NVENTI ON Hyperuricema is a clinical syndrone manifested by chronic
abnormal conditions in which blood uric acid levels are norbidly high and
exceed the normal range. Hyperuricemc 15 patients are very likely to
develop, in addition to gout, which causes severe pain due to inflammuation
caused by crystallized uRrEFEGMRTIORERET GRaNGY.ATHONNary cal cul us,

cardi ovascul ar disorders, cerebrovascular disorders, etc. Moreover
hyperuricem a is considered to be one of the risk factors for 20
arteriosclerosis. Hyperuricema is considered to be caused by the
enhanc&eent INTHRNATIAMNAN pAPPLICADION rNQ [RCTHQIR2 cdld oo 2tlike  decr eases of
urinary excretion of uric acid fromthe ki dney and
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The term "l actic acid bacteria” herein refers to m croorgani sns that
produce lactic acid by fernentation. Lactic 35 acid bacteria include
strains belonging to the genera -5- Lactobacillus, Lactococcus,

Strept pgagcus, Enterococcus, Bifidobacterium Pediococcus and Leuconostoc.
Yeasts include strains belonging tosshe genus Saccharomyces. Preferable
exanpl BETBEQUEST i c acid bacterial and yeast 5 strains that have an action
of deconposing purines and | owE¥9d§er SEMST N Uric acid | evels are strains

bel onging to the genera Lactobacillus, Pediococcus and Leuconostoc, and
strains belonging to the genus Saccharonyces. Anong these, particularly

preferable are Lactobaci I% P-10004), Lactobacillus 10
ONRI C b0193 ( FERM BP—10005(%§Eacto&BC|IIuséﬁﬁﬁp%Pb0195 (FERM BP- 10006),

LactobaETTHSFTtﬁﬁyﬁanﬁzzs—tﬁEﬁNrBP—I0OO?T—and——SaccharUnVUES“CNRrC—yO046
( FERM BP- 1(:@08)ed inainatiolt dpplieatipmvient ors  newl y screened and have deposited

The tenhd " pvinge” herein refers to substances that 15 have a purine

skel et ¢®2-t jvedal exanpl es inc|lude purine nucleotides, purine nucl eosides
and puni-pe ivasesed Purine nucl eotides include adenylic acid, guanylic acid,
I NOSI nite3 aqforected tate of $fyplrqadpt tmac| eosi des i ncl ude adenosi ne, guanosi ne and

i nosi ne. ﬂm? PALES T IfeTide| adeni ne, guanine, hypoxant hine and xant hi ne.
20 Furt her nixeatofalabgics@onenconpasses ol i gonucl eoti des and pol ynucl eoti des
cont ai Ae-Ng [ PaeeT @ieg etk ede eAiraNd G . The serumuric acid Tevel Towering
conposLLi.oncoffetignpender BeTaAstslaf P njyent i on. cantaining the lactic acid bacteri al
or yeast® dJPratirrabrartheritiient |768/08 descri bed bel ow. 25 (1) Screening of

m Cr oo rlgani Bamemittal of search copy delayed
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(1-1)  Starting mcroorgani sms As starting mcroorganisnms, |actic acid
bacteria and yeasts isolated from hunman int estinal contents, vegetable
fermentation products and ani mal food fernentation products are 30 used.
Such nicroorgani sms are preserved in the Gsu Nutraceuticals Research
Institute of Otsuka Pharnaceutical Co., — 1kt d. I(1- 221 SgrSeenrl ntg rr;at hod
Screening for the desired lactic acid bacterial an yeast strains is
carried out using as indices (1) anP&BFitHE%Ho -6- deconpose purines
(i nosine, guanosi neconyEOXENNFOR, LAEHNINGNSRRUMNIKIC2 Ao fH on to | ower
serumuric acid levels in hyperuricem a nodel rats. The details of the
screening procedures are as. described in, for exanple, Exanples 1 and 2
S below. (2) Screened mi croorgani s#byyt@al)erer,pf € mentum ONRIC b0185 (a)
Macr oscopi ¢ norphol ogy (a-1) I\/RS—agaj—n'edrumfgo Circul ar tq slightly
i rregular shape, slight Brssgnnginvemviorh redasds ght h;bv;ebulliﬁutmhatecé! n the
center, whi.t] h i . th eri_pher .éﬁ-z agar nedi um .
I rregul ar, bé??‘%ﬂ%lbﬁf‘gl %ggg%%gtg%ngogg ig tpffeya%{o% on ?g %L?qmséﬂgbrom in
t he cent er punhi¢d simdbiloweriaty tdeeupent pheraid 1(3%35)15::\11 ChaIS €6 Pk&inRk Pheh 99y
. . . on.

Rod-shaped(ggcﬁﬁgl S, hfégés u%%gttgévégég%g?rghd ﬁﬂég%géeuticals)

containing them.

10
BACKGROUND QF THE INVENTICN

Hyperuricemia is a clinical syndrome manifested by
chronic abnormal conditions in which blood uric acid levels are
morbidly high and exceed the normal range. Hyperuricemic

15 patients are very likely to develop, in addition to gout, which
causes severe pain due to inflammation caused by crystallized
uric acid, nephropathy, urinary calculus, cardiovascular
disorders, cerebrovascular disorders, etc. Moreover,
hyperuricemia is considered to be one of the risk factors for

20 arteriosclerosis.

Hyperuricemia is considered to be caused by the
enhancement of uric acid production in the body and by the
decreases of urinary excretion of uric acid from the kidney and
the gallbladder. Uric acid is a metabolic waste of purine

25 compounds such as adenosine and guanosine, and is generated by
metabolism and energy consumption in the body. Therefore, excess
intake of purine-rich food leads to increase of serum uric acid
levels in human.

The treatment/prevention of hyperuricemia has for a

30 long time involved dietary measures limiting purines contained in
focd. However, all animal and plant cells contain purines, and
most foodstuffs, since animal and plant cells are conﬁained
therein, contain purines. Therefore, it is extremely difficult
to precisely restrict purine intake, and the restriction of puric

35 acid intake makes it difficult to maintain a nutritional balance



(c) Gowth tenperature 20 Favorable growth at 30-37C. (d) Physiol ogical and
bi ochem cal characteristics Gamstain + Gycerol - Erythritol - 25

D Arabi nose L-Arabinose + Ribose + D Xylose + L-Xylose 30 Adonitol -

Q Methyl -D- Xyl osi de - Gal actose + D-Qducose + D-Fructose + 35 D-Mannose +
-7- L-Sorbose - Rhammose - Dulcitol - Indsitol 5 Mannitol + Sorbitol -

- - i - a-Methyl -D-d ucoside - N-Acetyl-d ucosan ne 10
angégr:nD§%%§%%%* g;foga. Mogéover, the restriction of purine intake

entails the restriction of the intake of inosinic acid, which is
one of the purines and known as a tasting component, thersby
impairing the taste of food. 2As a result, it is almost

5 impossible to follow purine-restricting diets for a long period

of time.

DISCLOSURE OF THE TINVENTION

An object of the present invention is to provide a

10 novel process for preventing/treating hyperuricemia. More
specifically, an object of the invention is to provide a novel
process for preventing/treating hyperuricemia in which, in
contrast to limiting the purine intake from foodstuffs,
microorganisms such as lactic acid bacteria and yeasts that

15  decompose purines are orally administered to decompose the
purines ingested with food in the intestinal tract, thereby
reducing the absorption of the purines and lowering serum uric
acid levels, and to provide food and beverage products (fermented
milk, lactic acid bacteria beverages, etc.) and pharmaceuticals

20 that can be usefully employed in the process.

The inventors, to achieve the objective described
above, investigated the purine decomposing ability of various
microorganisms. The inventors then orally administered those
microorganisms found to have purine decomposing ability to model

25 animals and measured the serum uric acid levels thereof. BAs a
result, the inventors found the fact that specific lactic acid
bacteria and yeasts exhibit the desired uric acid level lowering
action. The inventors conducted further research based on this
finding and accomplished the present invention.

30 ' The present invention provides compositions as recited
in Items 1-9, microorganisms as recited in Items 10-13, processes
for lowering serum uric acid levels as recited in Items 14-1s,
and uses of above-menticned compositions and microorganisms as

recited in Items 17-19.

35 Item 1. A composition comprising at least one microcrganism




Esculin - Salicin - Cellobiose 15 Maltose + Lactose + Melibiose +
Saccharose + Trehalose + 20 Inulin - Melezitose - DRaffinose + Starch -
G ycogen 25 Xylitol - (3-CGentiobiose - D Turanose - D Lyxose - D Tagatose
30 D Fucose - L-Fucose - D-Arabitol - L-Arabitol - G uconate + 35

2-Ket o- d uconate -8- 5-Keto-d uconate -Wth reference to the Bergey's

Manual of Systemmtic Bacteriology, this bacterial strain was identified as
bel ongi ng ° ](S)eq_%t SbFRi HIUSTPEP netUIRtdRE RANEFtEScRebAdiddtes iaNRIE h0185.

yeast strains that have an ability to decompose purines and an
action of lowering serum uric acid level.
Item 2. A composition according to Item 1, wherein the

5 composition is a serum uric acid level-lowering composition.
Item 3. A composition according to Item 1 or 2, wherein the
composition is in the form of a food or beverage.
Item 4. A composition according to Item 3, wherein the
composition is a fermented milk, a lactic acid bacteria beverage,

10  a fermented vegetable beverage, a fermented fruit beverage, or a
fermented soymilk.

Ttem 5. A composition according to Item 1 or 2, wherein the
composition is a pharmaceutical composition.
Item 6. A composition according to any one of Items 1-5,

15 wherein the microorganism is a lactic acid bacterial strain
belonging to the genus Lactobacillus.

Ltem 7. A composition according to Item 6, wherein the lactic
acid bacterial strain is one member selected from the group
consisting of Lactobacillus ONRIC b0185 (FERM BP-10004),

20 Lactobacillus ONRIC b0193 (FERM BP-10005), Lactobacillus ONRIC
b0195 (FERM BP-10006) and Lactobacillus ONRIC b0223 {FERM BP-
10007) .

Item 8. A,compositionraccording to any one of Ttems 1-5,
wherein the microorganism is a yeast strain belenging to the

25 genus Saccharomyces.

Item 9. A composition according to Item 8, wherein the yeast
strain is Saccharomyces ONRIC y0046 (FERM BP-10008).

Item 10. A lactic acid bacterial strain belonging to the genus
Lactobacillus having an ability to decompose purines and an

30 action of lowering serum uric acid level.

Item 11. A lactic acid bacterial strain according to Item 10,
‘wherein the strain is Iactobacillus ONRIC 00185 {FERM BP-10004),
Lactobacillus ONRIC b0193 (FERM BP-10005), Lactobacillus ONRIC

00195 (FERM BP-10006) or Lactobacillus ONRIC b0223 (FERM BP-
35 10007 .




5 The bacterial strain was deposited with the National Institute of _
Advanced I ndustrial Science and Technol ogy, International Patent Organism
Deposi tary, Al ST Tsukuba Central 6, 1-1 Hi gashi 1-Chome, Tsukuba-shi,

| bar aki - ken, Japan, on April 15, 2003, under accession no. FERM P-19312,
and internationall y deposi ted under 10-aecession no. FERM BP-10004 on
April 7, 2004. ]*%‘23 fermentum ONRI C b0193 (a) Macroscopi ¢ nor phol ogy
(a-1) MRS &gl lfedi lﬁn}@aﬁ@uﬁéralrt@fﬂl@agm(s nootthet geshs gladoparougtes whi t e.

15 (a-2) BEh@Q@{aSWEQ'H&QHyCEE %C&&egégba Prfr‘i@sOtand LSlight!ly.rough, brown.

(b)y M croscopl ¢ nor phol ogy "'Ro eri umw t A ' no” moti i ty. No spore
f or mat i on. 1@eExien @Dumhlltle?rrpenatlmeelFavorabl e growth at 30-37C. (d)
characteristics in + Qycerol - 25

Physi ol ogi em.ca am, st
Erg;t hri tgl E%Db ﬁdabl NOSE " Llﬁ\?’JarblaﬁS%dm%t@ogéem % g&en L- Xyl ose -
Adoni t di -s’(ﬁaJl\?thlsylSaEbB%/ﬁdthcée oNFGal 3obase (FERM BP-10008) .

Ttem 14. A method for lowering a serum uric acid level
comprising administering the composition defined in any one of
Items 1-9 to a patient in need of a serum uric acid level
lowering treatment.

16 Item 15. A method for lowering a serum uric acid level
comprising administering the lactic acid bacterial strain defined
in Item 10 or 11 to a patient in need of a serum uric acid level
lowering treatment.

Item 16. A method for lowering a serum uric acid level

15 comprising administering the yeast strain defined in Item 12 or
13 to a patient in need of a serum uric acid level lowering
treatment.

Item 17. Use of the composition defined in any one of Items 1-9
for lowering a serum uric acid level.

20 Ttem 18. Use of the lactic acid bacterial strain defined in
Item 10 or 11 for preparing the composition defined in any one of
Items 1-9,.

Ttem 19, Use of the yeast strain defined in Item 12 or 13 for
preparing the composition defined in any one of Ttems 1-9.

25 It is essential that the active ingredient of the
serum uric acid level lowering composition of the present
invention is a lactic acid bacterial strain or a yeast strain
that has an ability to decompose purines and, based on this
ability, a serum uric acid lowering action. Such lactic acid

30 bacterial and yeast strains can be isolated and collected from
natural products accerding to the screening methods described
below.

The term “lactic acid bacteria” herein refers to
microorganisms that produce lactic acid by fermentation. Lactic

35 acid bacteria include strains belonging to the genera




D- d ucose
Dul ci t ol

+ 35 D-Fructose + -9- D-Mannose + L-Sorbose - Rharmose -
5 Inositol - Mannitol - Sorbitol a-Methyl-D Mannoside -

a- Met hyl -D-d ucoside 10 N Acetyl -d ucosam ne - Anygdalin - Arbutin -

Esculin -

Salicin 15 Cellobiose - Maltose + Lactose + Melibiose +

Saccharose + 20 Trehal ose - I nulin Ml ezbtose - D-Raffinose + Starch

d ycogen -

10

15

20

25

30

35

Xylitol -
Lagtobacillus, Lactococcus, Streptococcus, Enterococcus,

Bifidobacterium, Pediococcus and Leuconostoc. Yeasts incliude
strains belonging to the genus Saccharomyces.

Preferable examples of lactic acid bacterial and yeast
strains that have an action of decomposing purines and lowering
serum uric acid levels are strains belonging to the genera
Lactobacillus, Pediccoccus and Leuconostoc, and strains belonging
to the genus Saccharomyces. BEmong these, particularly preferable
are Lactobacillus ONRIC b0185 (FERM BP-10004), Lactobacillus
ONRIC b0193 (FERM BP-10005), Lactobacillus ONRIC b0195 (FERM BP-
10006), Lactobacillus ONRTC p0223 (FERM BP-10007) and
Saccharomyces ONRIC y0046 (FERM BP-10008), which the inventors
newly screened and have deposited.

The term “purine” herein refers to substances that
have a purine skeleton. Typical examples include purine
nucleotides, purine nucleosides and purine bases. Purine
nucleotides include adenylic acid, guanylic acid, inosinic acid,
etc. Purine nucleosides include adenosine, guanosine and inosine.
Purine bases include adenine, guanine, hypoxanthine and zanthine.
Furthermore, purine encompasses oligonucleotides and
polynuclectides containing nucleic acids (A and G).

The serum uric acld level lowering composition of the
present invention containing the lactic acid bacterial or yeast
strain of the invention is described below:

(1) Screening of microorganisms

(1-1) Starting microcrganisms

As starting microorganisms, lactic acid bacteria and
yeasts isolated from human intestinal contents, vegetable
fermentation products and animal food fermentation products are
used. Such microorganisms are preserved in the Otsu
Nutraceuticals Research Institute of Otsuka Pharmaceutical Co.,
Ltd.
(1-Z2} Screening method

Screening for the desired lactic acid bacterial and

yeast strains is carried ocut using as indices (1) an ability to

25



(3-Gentiobiose - D Turanose - D Lyxose 30 D Tagatose - D Fucose - L-Fucose
- DArabitol - L-Arabitol 35 duconate -10- 2-Keto-d uconate -

5-Keto-G uconate Wth reference to the Bergey's Manual of Systematic
Bacteriol ogy, this bacterial strain was identified as belonging 5 to

Lact obaci |l us fermentum and naned Lactobacillus ONRI C b0193. The bacteri al
strain was deposited with the National Institute of Advanced I|ndustri al

Sci ence andeTEENS6] pgyindmt@nnatneonajushaténe, @p@alahshilﬁe,pmtahye) Al ST
Tsukuba Centta h 1- Chone, Tsukub | bar aki - ken, Japan,

on April %ﬁéz 93 Bn'a%F aggﬁggléﬂ“%b 4§'i§§§§5'ﬂhd i nternational I y
deposi ted hwmﬁmurlaemessm&ﬁﬂnmatEERWhBPﬂéﬁ&ME% offf é@élécféenZQ@4 (2-3) L.
fermentum ONRI C b0195 (%% thros pi ¢ norphol o ga 1). MRS agar medi um 15
Grcul ar, RefiSpieri e5F,2%5m66CR §FigﬁPFye¥ whTkes (aapyl BL agar
medi um=Ci rised@r.,, bul ging, snmooth to slightly rough reddi sh brown in the

center, mhiﬁlsh brown at the periphery.
( Screened microorganisms

(2-1) L. fermentum CONRIC b0185
(2) Macroscopic morphology
{a~1l) MRS agar medium
10 Circular to slightly irregular shape, slight bulging,

smooth To slightly rough, white in the center, whitish or

achromatic at the periphery.
(a-2} BL agar medium
Irreguiar, slight bulging, smooth to slightly rough,
15 yellowish brown in the center, whitish brown at the periphery.
(b) Microscopic morphology
Rod-shaped bacterium with no motility. No spore
formation.

(c) Growth temperature

20 Favorable growth at 30-37°C.
(d) Physioclogical and biochemical characteristics

Gram stain +
Glycerol -
Erythritol -

25 D-Arabinose -
L-Arabinose +
Ribose +
D-Xylose +
L-Xylose -

30 Adonitol -

B-Methyl-D-Xyloside -
Galactose
D-Glucose

D-Fructose

o+ +

35 D-Mannose




20 (b) M croscopi ¢ norphol ogy Rod-shaped bacteriumwith no notility. No
spore formation. (c) G owh tenperature Favorable gromh at 30-37C. 25 (d)
Physi ol ogi cal and bi ochemi cal characteristics Gamstain + dycerol -
Erythritol - D Arabinose 30 L-Arabinose - R bose + D Xylose + L-Xylose -
Adonitol 35 (3-Methyl-D- Xyl oside -11-_¢al actose + D-d ucose +

D- Fructose + D-Mannose + 5 L-Sorbose - Rhamose - Dulcitol - Inositol -
Manni tol 10 Sor bi t dl-Scr&wobkt hyl - D- Mannosi de — a- Met hyl - D- d ucosi de -

Rhamnose -
Dulcitol -
Inositol -

5 Mannitol

+

Sorbitol -
a-Methyl~D-Mannoside -
a-Methyl-D-Glucoside -
N-Acetyl-Glucosamine -
10 Amygdalin -
Arbutin -
Esculin -
Salicin -
Celiobiose -
15 Maltose +
Lactose +
Melibiose +
Saccharose +
Trehalose +
20 Inulin -
Melezitose -
D-Raffinose +
Starch -
Glycogen -
25 : Xylitol -
B—Gentiobiose -
.D—Turanose -
D-Lyxose -
D-Tagatose -
30 D-Fucose -
L-Fucose -
D-Arabitol -
L-Arabitol -
Gluconate +

35 2-Keto-Gluconate -




N- Acetyl - d ucosam ne - Anygdalin 15 Arbutin - Esculin - Salicin -
Cel | obi ose - Maltose + 20 Lactose + Melibiose + Saccharose + Trehal ose -
Inulin 25 Melezitose - D-Raffinose + Starch - dycogen - Xylitol 30
(3-Gentiobiose - D Turanose - D-Lyxose - D-Tagatose - D-Fucose 35 L-Fucose
-12- D-Arabitol - L-Arabitol - G uconateg+ 2-Keto-d uconate 5
5- Ket 0- G uconat e

S5-Keto-Gluconate -

With reference to the Bergey’s Manual of Systematic
Bacteriology, this bacterial strain was identified as belonging
to Lactobacillus fermentum and named Lactobacillus ONRIC b0185.
5> The bacterial strain was deposited with the Naticnal Institute of
Advanced Industrial Science and Technology, International Patent
Organism Depositary, AIST Tsukuba Central 6, 1-1 Higashi 1-Chome,
Tsukuba-shi, Ibaraki-ken, Japan, on April 15, 2003, under
accession no. FERM P-19312, and internationally deposited under
10 accession no. FERM BP-10004 on April 7, 2004.
(2-2) L. fermentum ONRIC b0193
(a) Macroscopic morphology
(a-1} MRS agar medium
Circular, conical, smooth to slightly rough, white.
15  {(a-2) BL agar medium '
Circular, bulging, smooth to slightly rough, brown.
(b) Microscopic morphology
Rod-shaped bacterium with no motility. No spore
formation.
20 (c) Growth temperature
Favorable growth at 30-37°C.
(d) Physiological and biochemical characteristics
Gram stain +
Glycerol -
25 Erythritol -
D-Arabinose -

L—-Arabincse -

Ribose +
D-Xylecse +
30 L-Xylose -
Adonitol -

B-Methyl-D-Xyloside -
Galactose +
D-Glucose , +

35 D-Fructose +




Wth reference to the Bergey's Manual of Systematic Bacteriology, this
bacterial strain was identified as belonging to Lactobacillus fernentum
and nanmed Lactobacillus ONRI C b0195. The bacterial strain was deposited
with the National institute of 10 Advanced Industrial Science and

Technol ogy, International Patent Organigm Depositary, Al ST Tsukuba Central
6, 1-1 Higashi 1-Chone, Tsukuba-shi, |baraki-ken, Japan, on April 15
2003, under accessiigrMaroosEERM P- 19314, and i#nternational |y deposited
under accession no., RERM BP- 10006 on April 7, 2004. 15 (2-4) L. pentosus

ONRI C b0223 (a) thro§%5f?8 mor phol ogy (a-1) MRS agar nedium Gircul ar,

hem spheri cal, snootkhamwhiske. (a-2) BL agar nedium 20 Circular to slightly
i rregul ar shape, mesa, . S th to slightly rough, brown in the center,
whitish browm at the u%ﬁﬁﬁo hery. (b) M croscopi ¢ norphol ogy Rod-shaped
bacterium wi th no notaddittyys No spore 25 formation. (c) G owh tenperature
Favorabl e growth at 30-37C. (d) Physiol ogi cal and bi ochem cal
characteristics G dfut&i°A + 30 A ycerol + Erythritol D Arabinose +

L- Arabi nose + Ri bos€,A4:+0]1

c~Methyl-D~Manncside -
t-Methyl-D-Glucoside -
10 N-Acetyl-Glucesamine -
Amygdalin ~
Arbutin ' -
Esculin -
Salicin -
15 Cellobiose -
Maltose +
Lactose +
Melibiose +
Saccharose +
20 Trehalose -
Inulin -
Melezitose -
D-Raffinose +
Starch -
25 Glycogen -
Xylitol -
f-Genticbiose -
D-Turanose -
D-Lyxose -
30 D~Tagatose -
D-Fucose -
L-Fucose -
D-Arabitol -
L—Arabitol -
35 Gluconate -



35 D Xylose + -13- L-Xylose + Adonitol + (3-Mthyl-D Xyl oside Galactose
+{ 5 D Qducose + DFructose + D Mannose + L-Sorbose + Rhanno;e + 10
Dulcitol + Inositol + Mnnitol + Sorbitol + a-Methyl-D Mannoside + 15
a-Methyl -D-G ucoside + N-Acetyl -G ucosanmine + Anygdalin + Arbutin +
Esculin + 20 Salicin + Cellobiose + Mijlgose + Lactose + Melibiose + 25
Saccharose + Trehalose + Inulin +

2-Keto-Glucoconate -

5-Keto-Gluccnate -
With reference to the Bergey’s Manual of Systematic
Bacteriology, this bacterial strain was identified as belonging
5 to Lactobacillus fermentum and named Lactobacillus ONRIC b0193.
The bacterial strain was deposited with the National Institute of
Advanced Industrial Science and Technology, International Patent
Organism Depositary, AIST Tsukuba Central 6, 1-1 Higashi 1-Chome,
TI'sukuba-shi, Ibaraki-ken, Japan, on April 15, 2003, under
10 accession no. FERM P~19313, and internationally deposited under
| accession no. FERM BP-10005 on April 7, 2004.
{2-3) L. fermentum ONRIC b0195
(a) Macroscopic morphology
(a-1l) MRS agar medium
15 Circular, hemispherical, smooth to slightly rough,
white.
(a-2) BL agar medium
Circular, bulging, smooth to slightly rough, reddish
brown in the center, whitish brown at the periphery.
20 (b) Microscopic morphology
Rod-shaped bacterium with no motility. No spore
formation.
(c) Growth temperature
Favorable growth at 30-37°C.
25 (d) Physiological and biochemical characteristics
Gram stain +
Glycerol -
Erythritol -
D-Arabinose -
30 L-Arabinose -
Ribose +
D-Xylose +
L-Xylose -
Adenitol -
35 B-Methyl-D-Xyloside ~




Mel ezitose + D-Raffinose + 30 Starch G ycogen Xylitol (3-Genti obi-ose
+ D Turanose + 35 D-Lyxose -14- D Tagatose D- Fucose - L-Fucose +
D-Arabitol + 5 L-Arabitol - duconate + 2-Keto-d uconate -

5-Keto-G uconate Wth reference to the Bergey's Manual of Systematic 10
Bacteriol ogy, this bacterial strain waslidentified as belonging to

Lact obaci | | us pentosus and named Lactobacillus ONRI C b0223. The bacteri al
strain was deposited@adicshe National Institdte of Advanced Industrial
Sci ence and Technol ogy;;,Jtgr national Patent  Organi sm Depositary, AlST
Tsukuba Central 6, 1-1 H gashi 1-Chone, 15 Tsukuba-shi, | baraki-ken, Japan,
on April 15, 2003, upd&rncteeecessi on no. FERM BP-19315, and internationally
deposi ted under accession _no. FERM BP-10007 on April 7, 2004. (2-5) S
cerevisiae ONRIC y08§ a(rgﬁosﬁ/acr oscopi ¢ nor phol+ogy (YM agar nedi unm) 20
Circul &, bul ging, sl+ghidoger ough to rough, white.

Rhamnose -

Dulcitol -

Inositol -

Mannitol -

10 Sorbitol -

o-Methyl-D-Mannoside -

o-Methyl-D-Glucoside -

N-Acetyl-Glucosamine -

Amygdalin -

15 Arbutin -

| Esculin | -

Salicin -

Cellobiose -

Maltose +

20 Lactose +

Melibiose +

Saccharose +

Trehalose -

Inulin -

25 Melezitose -

D-Raffinose +

Starch —

Glycogen -

Xylitol -

30 f-Gentiobiose -
D-Turanose -

D-Lyxose -

D-Tagatose -

D-Fucose -

35 L-Fucose -




(b) Mcroscopic norphology (b-1) Cellular shape Lenon-like shape (b-2)
Ascospore formation 25 Present (b-3) Ascus shape Spherical (c) Gowh
tenperature Favorable growmh at 30C. 30 (d) Physiol ogical and bi ochem cal
characteristics @Galactose + Cyclohexam de - Saccharose + _

N- Acetyl - d ucosam ne 35 Lactic acid +-1I5 Arabinose - Cell obiose -

Raffi nose + Ml tose + 5 Trehal ose - 2-Keto-Cal cium 3 uconate -

a- Met hyl - a- D- G ucosi BehralikAni tol - Lactose 10 Inositol Wth reference to
the Bergey's Manual pfx,Systepatic Bacteriology, this strain was identified
as belonging to Saccharonyces cerevisiae and nanmed Saccharomyces ONRI C
y0046. Gluconate +

2-Keto-Gluconate -
5 5-Keto-Gluconate -
With reference to the Bergey;s Manual of Systematic
Bacteriology, this bacterial strain was identified as belonging
to Lacteobacillus fermentum and named Lactobacillus ONRIC b0195.
The bacterial strain was deposited with the National Institute of
10 Advanced Industrial Science and Technology, Internaticnal Patent
Organism Depositary, AIST Tsukuba Central 6, 1-1 Higashi 1-Chome,
Tsukuba-shi, Ibaraki-ken, Japan, on April 15, 2003, under
accession no. FERM P-19314, and internationally deposited under
accession no. FERM BP-10006 on April 7, 2004.
15 (2-4)} L. pentosus ONRIC b0223
(a2) Macroscopic morphology
(a-1l) MRS agar medium
Circular, hemispherical, smooth, white.
(a-2) BL agar medium
20 Circular to slightly irregular shape, mesa, smooth to
slightly rough, brown in the center, whitish brown at the
periphery.
(b) Microscopic morphology
Rod~shapéd bacterium with no motility. No spore
25 formation.
{c} Growth temperature
Favorable growth at 30-37°C.

{(d} Physiological and biochemical characteristics

Gram stain +
30 Glycerol +
Erythritol x

D-Arabincse
IL-Arabinose
Ribose

35 D-Xvlose

+ o+ o+ 4+




The strain was deposited with the National Institute of Advanced 15
I ndustrial Science and Technol ogy, International Patent O gani sm
Depositary, Al ST Tsukuba Central 6, 1-1 Hi gashi 1-Chone, Tsukuba- shi,
| bar aki - ken, Japan, on April 15, 2003, under accession no. FERM BP-19316
and internationally deposited under aceéssi on no. FERM BP-10008 on Apri
7, 2004. 20 (3) Conposition of the present invention It is essential for
the conposition of the¥esent invention to dontain as an active
ingredient at |east Qpg ;. fhcroorgani smselected fromthe group consisting
of lactic acid bacterial and yeast strains that have an action of
deconposi ng 25 puri nedleahgdlFovwerliasgdserum urid acid | evel s (hereinafter
sonetinmes referred Q%ﬂ%§tggicroorganisns of the invention"). The
conposition, as with or |na?y f ood conpositioﬁs and pharmaceuti cal
conpositions, is prepdtledosa suitable food and pharmaceutical fornms using
suitabl e edible carréﬁgs %food 30 materials) and/or pharmaceutically
accept abl e exci pi ent's ‘dr““8Ffuents. The m crodrgani sms of the invention to
be contained in thepgempesktion of the invention are generally viable
cells, although they are not Iimted to such viable cells. For exanple, 35
cul ture solutions mh%ﬁ%FPo§ﬁch m croor gani sns thave been cul tured, -16-
crude or purified prigdigi-seof cultured m croorgani sns, freeze- dried
products thereof, etc., are usable. Culture solutions of the aforenentioned
nicrodeanisnE can Be-gitepared, for exanple, *as fol lows. Specificallly,
culture 5 solutionshﬁﬂﬂtgg prepared by introducing mcroorganisnms of the
e

i nvention and oxygen absorbers into airtight vessels for
Mannitol +

Sorbitol
c-Methyl-D-Mannoside
15 a-Methyl-D-Glucoside
N-Acetyl-Glucosamine
Amygdalin
Arbutin
Esculin
20 Salicin
Cellobiose
Maltose
Lactose
Melibiose
25 '~ Saccharose

Trehalose

H o+ + + 4+ + 4+ + o+ o+ o+ o+ 4+

Inulin

Melezitcose

I+

D-Raffinose
30 Starch

+ o+

Glycogen
Xylitol

I+

=+

R-Gentiobiose

+

D-Turancse

+

35 D-Lyxose

I+




anaerobic culturing, and culturing for about 48 hours at 28C wusing culture
‘medi a suitable for each mcroorganism for exanple, MRS culture nediumfor
| actic acid bacteria and YM culture nmedium 10 for yeasts. After the

af orenmenti oned cul turing, mcroorganisns can be harvested by, for exanple,
centrifuging the culture solutions at 3000 rotations/mnute at 4C for 10
m nutes. M croorganisns can be purified according to known nethods.

Mor eover, the af orenBnt3GHédecul ture sol utionst and cul tured 15 products

(m croorgani snms) canpbg,figeze-dried. Such freeze-dried products can be
used as the active ingredient of the conposition of the present invention.
The conposition of thelignsenti on may be conposed of a culture solution, a
cul tured product (mBLZQ&{kﬂ_@&hS”‘;) or those ZOJr purified or freeze-dried as
descri be above. The conposition may further contain, as necessary,
nutrients for the malLrAmaidncé, proliferation,-etc., of the microorgani sns
of the invention. SBfCi fi ¢ exanpl es of such nutrients include culture
media for culturing We"5f 61 enent i oned ni cr odf gani sns. Qther nutrients 25
i ncl ude I'act osucr osez-k&syv-gllugesacchari de, |actul ose, lactitol,

fruct ool i gosacchari dg, %%Lait ool i gosaccharide and |ike various

ol i gosacchari des. The EfSURIUEP STS gosaccharide to be contained is not
limted, and usuallynsui talfeyesel act edf Boma, ra ﬁuﬁPth &Q@Emé?ﬁ:

ol i gosaccharide is contained in the conpositi'on of the 3(§|nven fon in a
pr oporf@ onBBFLARGUHOIY t Bhbbdmcterivel st nadni vas idardnithsd as dedoehenent s,
etc., can bg agded,; L gﬁ.@% i L £t L nvent.i.on ry.
Exanpl es of such \?iﬁlgrlrl&%?i nc gge&l\ll(lﬁ)??%leﬁ Escéwaa%l%uﬁ,&%ﬁ%ﬁgﬁa vi tam n
E, vitani AIK RarFernel| skeairExaaptiescoiftedr adeh etremiat sohaik | ude iziipe , of 35

sel eni um  gliGanced Industrial Science and Technology, International Patent
Organism Depositary, AIST Tsukuba Central 6, 1-1 Higashi 1-Chome,
15 Tsukuba-shi, Ibaraki-ken, Japan, on April 15, 2003, under
accession no. FERM BP-19315, and internationally deposited undexr
accession no. FERM BP-10007 on April 7, 2004.
(2-5) S. cerevisiae ONRIC y0046
(a) Macroscopic morphology (YM agar medium)
20 Circular, bulging, slightly rough to rough, white.
(b} Microscopic morphology
{b~1) Cellular shape
Lemon—-like shape
(b-2) Ascospore formation
25 Present
(b-3} Ascus shape
Spherical
{c) Growth temperature

Favorable growth at 30°C.

30 (d) Physiological and biochemical characteristics
Galactose +
Cyclohexamide -
Saccharose +

N-Acetyl-Glucosamine -

35 Lactic acid

I+




-17- Exanples of food and beverage forns of the conposition of the
~invention include fermented mlk, lactic acid bacteria beverages,
fernented vegetabl e beverages, fernmented fruit beverages, fernented
soym |k, etc. The terns "fermented mlk" 5 and "lactic acid bacteria
beverages" herein are used as defined —Hld-Article 11(37) "Fermented M I k"
and Article 11(38) "Lactic Acid Bacteria Beverages" of the "Regul ations
relating to the |ndieédieaes, etc., of MIks and M|k Products" of the
former Japanese M nigtiy:8E-.Health and Welfare. In particular, 10
"fermented ml k" refers to a beverage prepared by fernmenting mlk or a
m |k product wth | aafifdnased bacteria or yeasts and making it into a
paste or solution fgqgmtm?gch fermented m |k tgerefore i ncl udes fernented
mlk in beverage and yogurt fornms. The term "lactic acid bacteria
beverages" refers tdizémépages prepared by 15-fernmenting mlk or mlk
products with |actic, e itd agteri or easts, making theminto a paste or
solution form and o%%icﬁf’ﬁga gﬁ%%&%‘f’a ¢ solution matter (a main
ingredient) wth watemMethferaemt@dicsegetabl e beverages, fernented fruit
beverages, and fernented soym |k are described bel ow 20 Exanples of other
food and beverage fdfE'tRé " conposition of the invention may take include
m cr oor gani sm cont aiqyRg@eM crocapsul es, solid food itens (granul es,
powders (including fermented mlk freeze-dried powders), tablets,
ef fervidscent prepar at1itodums, gunmi, puddings, etc.), and nilk 25
products other than g nent ioned f d,ml . acid
bacteria beverages. | rhl&lt %teeg%gnposittgi gﬂeoﬁéft%nj?nl\\/qg?ﬁ%%loﬁ&?ﬁbgg%ﬂﬁa lecverage
and food fRr@Eeriedpsye e istrsicarrshédsntt idd/ assbdlomyigiovéoa

Saccharomyces cerevisiae and named Saccharomyces ONRIC y0044a.

The strain was deposited with the National Institute of Advanced

15 Industrial Science and Technology, International Patent Organism
Depositary, AIST Tsukuba Central 6, 1-1 Higashi 1-Chome, Tsukuba-
shi, Ibaraki-ken, Japan, on April 15, 2003, under accession no.
FERM BP-19316 and internationally deposited under accession no.
FERM BP-10008 on April 7, 2004.

20 {3) Composition of the present invention

it is essential for the composition of the present
invention to contain as an active ingredient at least one
microorganism selected from the group consisting of lactic acid
bacterial and yeast strains that have an action of decomposing

25 purines and lowering serum uric acid levels (hereinafter
sometimes referred to as “microorganisms of the invention”).

The composition, as with ordinary food compositions
and pharmaceutical compositions, is prepared in suitable food and
pharmaceutical forms using suitable edible carriers (food

30  materials) and/or pharmaceutically acceptable excipients or
diluents.

The microorganisms of the invention to be contained in
the composition of the invention are generally viable cells,
although they are not limited to such viable cells. For example,

35 culture solutions wherein such microorganisms have been cultured,




taste favorable for the consunption of the conposition. For 30 exanple,
preferable carriers are sweeteners and the |ike that have a
taste-inproving effect as well as a good nouth feel. Specific exanples of
pharmaceutical forns include orally-adm nistrable pharmaceutical forns
(aqueous sol utions, enulsions, granules,6powders, capsules, tablets, etc.)
contai ning 35 pharmaceutically acceptable carriers such as excipients,

di | uents - %89 PHELF{%e PrfecEdnpositlitoned ani booppepased ifmesmeh f or ms

accordi ng 40; known et bods...Fhe Lol owing,iLems (4) and (5) descri be
nmp

details of the preparation of fhe conposition into such 5 forns as well as
details of edible cafriens andupharnmeadeuhtcatdnencactepiabliereargdrerssusabl e

during the ration, . The anmount. of m croorgani smcontained in the
corrpogi ti 0%9%1%) % %e}p%g%%’t i%ﬁ CARTBES s (fit %8&@0‘2%1 etPRYG-FOm Y FarigEesuch
that tHe ceblutciount cparbd G epaetdtihe i@ﬁﬂ?@@&tim@ﬂni%froéQ?éﬂi%xdsn\é%nﬁh@n I's
about 108 to_about 10él%gas viable cell count). A cell count can be

obt ai ned as"Yol1dWs 214 FFYHRe agaﬁ:ﬁ?%fﬁ dntgppt Feldhtto vapsakmarforedi um f or

bacterial suhduorecand) enapifbigal byt GUhbuEeH Mod7% RO e egbenies thus
formed are counted. The anount of m croorganismto be contained can be

suitably abftsd ¢lE5reediaw syt telhke dicor eashtioredraroie, docordimgla,o the
form of thegrs cammeskt hed: g dhe1loventian £o-Pe oy %ﬁﬁ;ﬁ‘?’c&ﬂ%r YRE4 L1

m croorgani sm used, etc. As described above, since composition™o t he
i nventibn Eent¥gasts - nixitesr §hai simremenhiynad ablleucend s)nicusergdni 26

heati ng, p&%%{{i%ir%sté@%g,i lfgacg}%ﬁi on%eﬁ & uc()gt:.m%r gferable in processing
of the conposition into end products. en e
solutions at 3000 rotations/minute at 4°C for 10 minutes.
Microorganisms can be purified according to known methods.
Moreover, the aforementioned culture solutions and cultured
15 products (microorganisms) can be freeze-dried. Such freeze—-dried
products can be used as the active ingredient of the composition
of the present inventiocn.

The composition of the invention may be composed of a
culture solution, a cultured product (microorganisms) or those

20 purified or freeze-dried as describe above. The composition may
further contain, as necessary, nutrients for the maintenance,
proliferation, etc., of the microorganisms of the invention.
Specific examples of such nutrients include culture media for
culturing the aforementioned microorganisms. Other nutrients

25 include lactosucrose, soy oligosaccharide, lactulose, lactitol,
fructooligosaccharide, galactooligosaccharide and like various
oligosaccharides. The amount of oligosaccharide to be contained
is not limited, and usually suitably selected from a range such
that the oligosaccharide is contained in the composition of the

30  invention in a proportion of about 1 to about 3 wt.$.

Various vitamins, trace elements, etc., can be added
to the composition of the invention as necessary. Exanmples of
such vitamins include vitamin B, vitamin C, vitamin D, vitamin E,
vitamin X and the like. Examples of trace elements include zing,

35 selenium, etc.




conposi tion of the invention is prepared in a solid food form it is
preferable to use freeze-dried mcroorganisms directly, or freeze-dried
m croorgani sns treated with a suitable coating agent. 25 (4) Conposition in
food or beverage fornms Typi cal exanpl es of beverage and food fornms the
serum uric acid reducing conposition ofithe invention can take are
fermented mlk, lactic acid bacteria beverages, fernented vegetable

bever ages, fernent edEtduileshefefagbsindf bemerded feaymi K, tH30 cemgosiRdaent ed

veget abl e pev Nt fruit bevera and .fernented soymlk are
descri bed ?% e%gﬁ%gtéﬁégﬁﬁgglﬁef orme ol ngﬁ’colrﬁ‘f <t ?‘bjrfﬁ] R nventi on
can be prepaveddss,clktueitgl veetaoiqgariverBges, Skirhabted fraurent at lh0n
staring materials containing nutrients for the mcroorgani sms, such as
f1 ui ds 35£°ﬁ‘é‘??avgeec‘f'f BRTVEGet &BPES, 1 ricts, Ther Leai | keentirditidd soy),
-19- etk , aand indue agid NexdrerMBNbatd AReal hhfe ST ahkNgsdBtLr haksned
Vegetabl es and fruits for use as fernentation starting mater“l al's 1nclude
cuttings, CtPUSHitfgS, 1§47 hdi ngsmestreeddd oandjMtdede T3NS lertated
products, aBgs diddHei-9RSsaRd-LRIeEHE ralLSrLRET £0fon P rYEIEL 't%sthQC' ude
punpkins, carrots, tomatoes, "bel|l peppers, = celery, spinach, colored sweet
pot at oes, EBFFEAIEAEs, ekal e 0f Hatks egnd %bba_@e@m@”boﬁcﬁm ![f.orﬁeial ts
i ncl ude appLesne REANES: -y RANAAAS, SIAYRSLLL S, 1qr apes,  water mel ons,
oranges and I?nameolari ns. Cuttings.  Gfushi ngs and gri n%i&nglscu f*veget abl es and
10 frutds Cherrantedt aihed Jigf,erfsotoeaamyleeagwalsmpmgcetﬂhﬁyvﬁgﬁ@e@bﬁﬁggﬁim rwh tE
optional |y, subjegti i .2, blanching .treatment such as i rsion in ho
wat er ; ando%§ h%nrﬁglut E ?ﬁg@cgb(&il\%gr ;L%Tﬂﬁlgc oa%lﬁl Ef??f@ria} torbye?r%_?nsaqlg?m_ﬁfcm%s her,
m xer, foodltplusessprstpubverilaeion Mraal | Diderrerpentde nliilketndticas can be
prepar ed u%ﬁé&bé@;'f%&%énted milk in beverage and yogurt forms. The term
“lactic acid bacteria beverages” refers to beverages prepared by
15 fermenting milk or milk products with lactic acid bacteria or
yeasts, making them into a paste or solution form, and diluting
such paste or sclution matter (a main ingredient) with water.
Fermented vegetable beverages, fermented fruit beverages, and
fermented soymilk are described below.
20 Examples of other food and beverage forms the
composition of the invention may take include microorganism—
containing microcapsules, solid food items (granules, powders
(including fermented milk freeze-dried powders), tablets,
effervescent preparation, gums, gummi, puddings, etc.), and milk
25 products other than the aforementioned fermented milk and lactic
acid bacteria beverages.
In the composition of the invention in such beverage
and food forms, edible carriers can be suitably used to give a
taste favorable for the consumption of the composition. For
30 example, preferable carriers are sweeteners and the like that
have a taste-improving effect as well as a good mouth feel.
Specific examples of pharmaceutical forms include
orally-administrable pharmaceutical forms (aqueous solutions,
emulsions, granules, powders, capsules, tablets, etc.) containing

35 pharmaceutically acceptable carriers such as excipients, diluents




15 press, juicer-mxer, or the |like. Juices can al so be prepared by
filtering the aforenentioned grindings through a filter cloth or the I|ike.
Enzyne-treated products can be prepared by pernmitting cellulase,
pecti nase, protopectinase or the like to act upon the cuttings, crushings,
grindings or juices. Dilutions include-%8-20 to 50-fold aqueous dil utions.
Concentrates include those concentrated 1- to 100-fold by such neans as
freeze condkhtirdt ildke- concentrati on under reduced pressure, etc. Soymilk
fernmentation starting material, can

which is another spegjfi |e of a

be prepared from soy éear?%mgég?r%toglr Al s R dESHEaTRG 10 &RFMDnal  met hods.
Soymi | k i netemsEngf be Jexanpherhadhonvgenaile optagal ©shy 4) na®y sizyg dehul | ed
soybean in_wat.er, t-pul veri zing the soybean with a suitable m |l such
as a col | ocli%scrﬁﬁ%ﬁ 8&%#68 qukéheﬁﬂge%ﬁﬁéﬁ%i%; g RempRit ez akke sueht he
routiné nafneis aandedl S0 wdtanl of o malebi & obali@ r$0¥nd O ahebnt | Rt er .
For fernmentation ggi ng microorganisns, it is preferable to prepare a bulk

starter i na%‘iﬁf_&ﬁé? andFirdéuldtel e durdpgebtatisipasebieing material with the
starter. A typical ﬁ?@%b@n@fo@%i%rg%%éﬂs?n mBYt Pfned A ?ﬁ%”pl e, aculture

obtained 35 by inoculating a strain of a m croorgani sm of e invention
into -20- ESTHenPAtPlorihst Arvengiormcen b shidtbiassekertesulijected to usual

sterilizatigat 90 tigd2LE E\%l 5c5&t2%89} Iﬂ;ﬁeegs ’ofy%ﬁ‘étccgnﬁqrsﬁ Rcérheof syst em

suppl enent ed 10% ski m m I '’k powder_or t andincu
under %he Erdrgentien ors akboutest’ thedbprieviobugby. vIkel S deul kestrant.er t hus

ivent | on or oy souht s RuRRLR e FaF ket ach ot E PG facer &l used
for the buitplied to an agar medium for bacterial culture and anaercbically
cultured at 37°C, and the colonies thus formed are counted. The
amount of microorganism to be contained can be suitably adjusted
15 in view of the aforementioned amount according to the form of the
composition of the invention to be prepared, the type of
microorganism used, etc.
As described above, since the composition of the
invention contain a microorganism (mainly viable cells), use of
20  heating, pressurizing, and like conditions are not preferable in
processing of the composition into end products. When the
composition of the invention is prepared in a sclid food form, it
is preferable to use freeze-dried microorganisms directly, or
freeze-dried microorganisms treated with a suitable coating agent.

25 {4) Composition in food or beverage forms

Typical examples of beverage and food forms the serum
uric acid reducing composition of the invention can take are
fermented milk, lactic acid bacteria beverages, fermented
vegetable beverages, fermented fruit beverages, fermented soymilk,

30  etc. Fermented vegetable beverages, fermented fruit beverages
and fermented soymilk are described in detail below. Such forms
of the composition of the invention can be prepared by culturing
microorganisms in suitable fermentation staring materials
containing nutrients for the microorganisms, such as fluids

35 derived from vegetables, fruits, or soymilk {emulsified soy),




starter may optionally be supplemented with fernentation- pronoting
substances to give good growth of the mcroorganism 10 used, for exanple,
glucose, starch, sucrose, |actose, dextrin, sorbitol, fructose and like
carbon sources; yeast extract, peptone and |ike nitrogen sources;

vitam ns; and mnerals. The inocul umvoliwe of the m croorgani smshould be
general ly equivalent to a viable cell count of not I|ess than 15 about 1 x
106, and pPéfer aBldy lageaind thel 07 mperatcivhi ofcfﬁglama&e?? mﬁt@izhluhdtions
cont ai ni n r t] tarting. material. For ¢ uri ng condi ,

t he ferne%¥§?§%%ﬁf%ﬁ%§§a%{ﬁ2§% so%sféﬁlaf %ééwg%R%ﬁfqpréﬁ?¥?&99' g8 ¥ L1 Sbout
20 to aboutndbEle andtpnes ercatbishinabouiri2hlihes Aboautee32G-o@nd tibes,

f tati i is.selected 20 fr the range of about 5 to about 72
nours. 11 SHBUIG BESGRAcT G bH ot hatS S AEPRS G610 Cof SPREFTAS SHeproBuct
obt ai ned i Wegdiealdleey énoRRREHOURPYK1AS, tddMStshaven Ul dnd OF Mcyogurt -1 i ke

or pudding-like for nd such a product can be directly consuned as a
sol Pd foochi‘:eW' AP Hatc F5-cz8fdsTettemtatPen prasducbedts skefea curd form

can be furpheslehoropeaZetiOnod8si £ edppemer %9181&1% DppuGh u?&é@%%%”i zation

can be carried out using an ordinary honogeni zer. In ﬁ§}t|6 ar, |f can

be carri ed”BtANsi HETAWRRENI9% hDGRAPH? emmhgﬂ@gemémaggg Ll o)iaatinabout
gogohg 2E?gérlgggurg%?ﬁ¥%gsg;g]gﬁagk%%%ﬁ?ﬁérérﬁaégt?g'%%¥%8Pg??dﬂl pr oduct

e e B0 S e oty oppieish

o ok PHECRIER W P Ll AL LB RIS 2,

possi bl e, B8neumice Arcessamrert oasdittahl yudting e puaddrof ganice acidsmd or pH

-21- it by means of a crusher, mixer, food processor, pulverizer,
Mycolloider, or the like. Juices can be prepared using a filter

15  press, juicer-mixer, or the like. Juices can also be prepared by
filtering the aforementioned grindings through a filter cloth or
the like. Enzyme-treated products can be prepared by permitting
cellulaée, pectinase, protopectinase or the like to act upcn the
cuttings, crushings, grindings or juices. Dilutions include 1-

20  to 50-fold agqueous dilutions. Concentrates include those
concentrated 1- to 100-fold by such means as freeze concentration,
concentration under reduced pressure, etc.

Soymilk, which is another specific example of a
fermentation starting material, can be prepared from soybean

25 materials according to conventicnal methods. Soymilk includes,
for example, a homogenate prepared by immersing dehulled soybean
in water, wet-pulverizing the soybean with & suitable mill such
as a colloid mill or the like, and hemogenizing the pulverizate
in the routine manner, and a solution of water-soluble S0y

30 protein in water.

For fermentation using microorganisms, it is
preferable to prepare a bulk starter in advance and inoculate a
fermentation starting material with the starter. A typical

example of bulk starters may be, for example, a culture obtained

35 by inoculating a strain of a micrcorganism of the invention into




adj ustnent, or add various additives which are usually enployed in the
preparation of beverages, such as sugars, fruit juices, thickeners,
surfactants and flavorings in suitable amounts. As a specifically

pref erabl e exanpl e of each type of additive 5 nmentioned above and its
anount of addition (% by wei ght based ei20-the weight of the curd-form
fermentation product) are: glucose 8% (% by weight, the sane applies
her ei naf t eR) TegifEaseo8%taiding nat89%alcithat chacivtel. 4% agitedetol ufuatit y

acid ester %.and .f | avor, 0.1%.. 10 The_ beverages of the invention

obt ai ned i ﬁQ%gln%%ﬁg%Ond%%cdrorggdl%ggvéoﬁa e s@bgPE‘%ﬁ'I YEarE peHsédtint o
suitabl e ecopplkEmeitsdi h0% kiconyentpomnilr BRNNEF TiGepr avd dithRbet Pr@duet s.
Such products, have .a good pal atability allow ng smooth drinking and a good
flavor. 15g3fﬁteer%61§1§85 @?ﬁm%ﬁ}e S?Dﬁihft]afﬁbc’) SEhEP ot EanPHRY K dbl Y Pesel ect ed
accordifng bolkhesager gendeirephod WRIANY, csted s %Boﬁhel07di§se%§§19fof he

reci pient, and other factors, and is not particularly restricted.

General | y, Hi¢ THETHPEPRRLBT \°Ls EP8 ctREPNtLOBNPar rawge O6F the ruitestgani sm
content of 106 to 10fh&aldrmbiitat 20 SHabs 2nprRAUGt o) Sydenaral Ly, gonsumed or

adm ni stered in an anmount of about 50-100 per day. Anot her specific
exanpl e of SE¥5d "eEr APoniHa Y benpagilemented wid ifrveentiarions an

ef f er vescepto4aR@r atih o f . OSL.LI ' his. form can_be

pr epar ed bg ?or nmul"ati ng O. Olsngg %g@%%mggéw%iégﬂtt%etrﬁle&g%)r%g%sprpi es

her ei nbtl oWpedf Lo exampnicdncose ecrmrdhi educeldes) laftode ideventinon and,

Pydr ogencar Barare. ERa S 6 0000 bt et AT e TR RbUTT AFFber  usabl e is
an aci di ¢ peppmindndapabt evidgfrogent s@ldcaisngvitenins; and minerals.
The inocuium volume of the microorganism should be
generally equivalent to a viable cell count of not less than
15 about 1 x 10°% and preferably about 1 x 107, per cubic centimeter
of a fluid containing the fermentation starting material. For
culturing conditions, the fermentation temperature is usually

selected from the range of about 20 to about 45°C, and preferably

about 25 to about 37°C, and the fermentation time is selected
20  from the range of about 5 to about 72 hours.

It should be understood that a lactic acid
fermentation preoduct obtained in the above manner may at times
have a curd form (a yogurt-like or pudding-like form} and such a
product can be directly consumed as a solid food item. A lactic

25 acid fermentation product in such a curd form can be further
homogenized to a desired beverage form. Such homogenization.can
be carried out using an ordinary homogenizer. In particular, it
can be carried out using a Gaulin high-pressure homogenizer (LAB
40} at about 200 to about 1000 kgf/cm®, preferably about 300 to

30 about 800 kfg/cm®, or a homogenizer manufactured by Sanwa Machine
Industry Corporation (product number: HA x 4571, H20-A2 etc.) at
not less than 150 kg/cm®. By such homogenization, beverages with
an excellent palatability, particularly a smooth mouth-feel, can
be obtained. In carrying out homogenization, it is possible,

35 where necessary, to suitably dilute, add organic acids for pH




30 af orenenti oned sodi um car bonate and sodi um hydr ogencar bonate and
generating carbon dioxide gas. Typical exanples of such conpounds are .
L-tartaric acid, citric acid, fumaric acid, ascorbic acid and |ike organic
acids. The anount of effervescent agent in the effervescent 35 preparation
of the invention is such that when the-efifervescent -22- preparation of the
invention is dissolved in water, the solution shows acidity, particularly
an aci di t y2eiusmsat  ppr 3ds W@ré@@ﬂtadﬁﬁiﬂee.wmtxge agpeeifdldal blylpldé%’[&i am)g_nt
can be sel egt f ; to % sodi um car bonat e _and/ or sodi um
5 hydr ogen%gr%ngrg%%%@lzod{ t%gg%‘(o?/%%%ﬂetsl’alsﬁgkérés Isﬁgﬁﬁ?tigruql r JYtHe’r anount

of sodi um Eaidesnetrs, | susEwentd dmdmlEveriaggeiofsuitabde BbUnasd peeher ably

22 to 26% . sodhum h Q carbonate from_ the range of 10 to 35% and
pr ef er abl ys%&a%%gég% p?%ﬁr%%%s?xa?ﬂaﬁf 8F abre! t'oPEs 8% sTiff ilirhve

hydr ogenc antrwniatredakboee virichiibst feouranee 384.0fi20 (80n@5%;: gFhenas@ud, of
neutrali zef’ S Selp%thdtT rom:t hg range of 20 to 70% and pr.ef erably ?gO_ to
40% In pabtf clH'EPT PT thes Tipse fprefisrasntat eoss CLuER) tae:c SheFessu®ehi n

the range of 120 weligh2p%randaasCopdl AtdaMhiNidh)t heutange saf 8.10.1p% The
effervescegt preparation contains a mcroorganism 15 of the invention and

an ef f er veStemitdgentcis bdsentiwrercdofpsheneichmdtany0 oift ifodal |y cont ai n

various knpwy@deigt pves, such as excipients, binders, disintegrators,
lubricants, thicKeners, surfactants, osnoregulators, electrolytes,
sweet effers,  f1 avor i Fgs bevsragemtes, the kegritbtcnr shtetreed Exaaphaseof

TR oy S B T L e
| i ke sacchaenedsiersoibitiod conmanii@lal mahhét ot provide end products.

Such products have a good palatability allowing smooth drinking

and a good flavor.

15 The dosage (amount of intake) thereof can be.suitably
selected according to the age, gender, body weight, status of the
disease of the recipient, and other factors, and is not
particularly restricted. Generally, it is preferably selected
from a range of a microorganism content of 10° to 10° cells/mi.

20  Such a product is generally consumed or administered in an amount
of about 50-1000 ml per day.

Another specific example of a food form of the
composition of the invention is an effervescent preparation form.
The composition in this form can be prepared by formulating 0.01

25 to 50% (% by weight; the same applies hereinbelow) of
microorganism (freeze-dried cells) of the iﬁvention and, as
effervescent agents, 10 to 35% of sodium carbonate and/or sodium
hydrogencarbonate, and 20 to 70% of a neutralizer. A neutralizer
usable is an acidic compound capable of neutralizing the

30  aforementioned sodium carbonate and sodium hydrogencarbonate and
generating carbon dioxide gas. Typical examples of such
compounds are L-tartaric acid, citric acid, fumaric acid,
ascorbic acid and like organic acids.

The amount of effervescent agent in the effervescent

35 preparation of the invention is such that when the effervescent




xylitol and sugar al cohols; coupling sugar, palatinose and |ike sugar
rearrangenent ol i gosacchari des; cal ci um phosphate, cal cium 25 sul fate and
| i ke excipients; starches, sugars, gelatin, gum Arabic, dextrin,

met hyl cel | ul ose, pol yvi nyl pyrrolidone, polyvinyl alcohol,

hydr oxypr opyl cel | ul ose, gum xant han, pe&Z-n, gum tragacanth, casein,
alginic acid and |ike binders and thickeners; |eucine, isoleucine,

L-val i ne, Bugparaéseerel Hdrhisgenbied i ICisSS@I)Je;i gar watacj cl;henaghetsuqmm

cloarate, Labe, dmeogois antLie, JUOLLIRN % UL 15 o' Labee
car boxymet byl €€d.| LM@% spENCE LcaXlar, bdlhynanmyitcehhulb@saalm%ﬁnffcﬁ\/@hﬁa) :

car boxymnet ceI I ) al Ci and ke di SI nt egr at or s;

pol yoxyet hg%! 35 go,%e an SPléiiLPJ%) aclfbdm@g?e‘?‘n‘ik 53 ¥58iH¥8te), lecithin and
li ke - Z8- bmﬁca;cetnaakbcbnasqa&ﬁqﬁaa‘e t@lidaneuensl 1ddee dipeplricdesiast eunka,
saccharin and Ilkef etener}s:[3 and the |ike. Such additives can be

suitably sefeftedfaradtiEeFaRosaFE abt @eaRBLRA SSHOR thenswets &fi 6h ©F their

conpati bi | Bty amidt @rbb@reﬁﬁ%ﬁ‘@tzl ab Ped NGhedsent g, @BQBﬁéﬁéﬁtgao%tfehﬁrom
preparation, production nethod and ot her factors Itiron, vitamns,

parti cul ar Fye c%ﬁ@c@ﬁa]r%rﬁ%é35%aﬁ@ld aedespblaci® andi Baki n I0) is crrstbe
cont ai ned %ﬁeﬁé&%bl@ﬁ@ﬁﬁ%%%@&uﬂr J%Ig'nggrk%naté%e ailB}{SnMé%{ln @HQ%

anmount s. The amount 1s not I1m I's usual no nore t oWIth
respect? t 0°%i4tfon26% - afbiei ampentprodt eeabt@'llselrecsesleltermmnfmmrthd he range

br cpar at | o5 ehe’i roentt animeo b BAu e T e s s PRl Tk 15
pr oduct i onlmqmdméﬁ%rﬁlfeemessemb @re;paliata@ras wdfch‘ihlﬁhé(lnadlge of 20
to 25% and ascorbic acid within the range of 8 to 15%.
The effervescent preparation contains a microorganism
15 of the invention and an effervescent agent as essential
components and may optionally contain various known additives
such as excipients, binders, disintegrators, lubricants,
thickeners, surfactants, osmoregulators, electrolytes, sweeteners,
flavorings, colorants, pH regulators, etc. Examples of additives
20 include wheat starch, potato starch, corn starch, dextrin and
like starches; sucrose, glucose, fructose, maltose, xylose;
lactose and like saccharides; sorbitol, mannitol, maltitol,
xylitol and sugar alcohols; coupling sugar, palatinose and like
sugar rearrangement oligosaccharides; calcium phosphate, calcium
25 sulfate and like excipients; starches, sugars, gelatin, gum
Arabic, dextrin, methylcellulose, polyvinylpyrrolidone, polyvinyl
alcohol, hydroxypropylcellulose, gum xanthan, pectin, gum
tragacanth, casein, alginic acid and like binders and thickeners;
leucine, isoleucine, L-valine, sugar esters, hydrogenated oils,
30 stearic acid, magnesium stearate, talc, macrogols and like
lubricants; crystalline cellulose (Avicel manufacture by Asahi
_Chemical Industry Co., Ltd.), carboxymethylcellulose (CMC),
carboxymethylcellulose sodium (CMC-Na), carboxymethylcellulose
calcium (CMC-Ca) and like disintegrators; polyoxyethylene
35 sorbitan fatty acid ester (polysorbate), lecithin and like




In particular, the effervescent tablet formof the preparation of the

i nvention can be prepared by wei ghi ng out specific anobunts of respective
i ngredients, m'xing them and processing the whole by the direct powder
conpression nethod or the dry or wet 20 granul ati on-conpressi on mnet hod,
etc. The preparation of the invention el®3ai ned in such a nanner can be
converted to a beverage formsuitable for oral admnistration by nerely
putting it SPRfagEEaEsandsiye tatei nkbittemed andr al ky dipbpThéedosageifanount of
intake) th n i tabl el ecte ccardi ng to.the age ender,
body wei ghtgsfrl(“eésq{t(—iaxtc'L Slsagg ]t?qlee %g%té%rgeersdf % %e%f‘%gi%eent%ucgnéggfﬂ%‘?e%&épor s,
and i s notbpagtiitebllar byledstr hotl etkedCdmesal tyh1d eimcaaeh adm ni stration, 1
or 2 efferyescent tabl et f .the invention prepared to weigh 30 about 1.5
to about 6(.\‘(%1591%&@%%8%%? eSS vedYi i o eocstt bR lof wat er and
admi ni st er etyrddenConposiddreies o PhRapFaperit &, bebAdN@rSeEHRRAS i ¢ acid
| evel | owering conpasition of the invention can be prepared in a general
phar naceut?%%lo%ﬁpgi‘ﬁ‘i”&?n 35 formusing a nicroorgani smof the invention

as an active .24- | ngf edidento QAHACE 00 Widfa21 SULIARLBoa s
pharmaceutically acceptable carrier and ‘put into practical use. IExarrpl es
of such ca4iEOrPhel ¥l diviGents @nd cerchpi entteisadhimsits | | ers,

ext ender s, o BFRISSenAUNRGIALL Son %@i@t&eg@?‘éﬁ{fw syrfactants }aﬁlg‘ﬁllngg?br i cants,

etc. These carriers can be suita and used acco o the
unit ddsagBhd cimeust ihenqr dpaiaed dnuitt dsbesuabtaimedorAstidie 308i w#ittosage

form of thfbéﬂéﬁke%gn%ifﬁﬁﬁﬁ C, and it is preferably selected from within
the range of about 5 to about 25%.

The method for producing the effervescent preparation
of the invention may be basically the same as the usual

15 production methods for effervescent preparations of this kind.

In particular, the effervescent tablet form of the preparation of
the invention can be prepared by weighing out specific amounts of
respective ingredients, mixing them, and processing the whole by
the direct powder compression method or the dry or wet

20 granulation-compression method, etc.

The preparation of the invention obtained in such a
manner can be converted to a beverage form suitable for oral
administration by merely putting it in water and be administered
orally.

25 The dosage (amount of intake} thereof can be suitably
selected according to the age, gender, body weight, status of the
disease of the recipient, and other factors, and is not
particularly restricted. Generally, for each administration, 1
or 2 effervescent tablets of the invention prepared to weigh

30 about 1.5 to about 6.0 g per tablet may be dissolved in 100 to
300 ml of water and administered.

(5) Composition in a pharmaceutical form

The serum uric acid level lowering composition of the
invention can be prepared in a general pharmaceutical composition

35 form using a microorganism of the invention as an active




pharmaceutical preparation, a variety of forns can be selected. 10 Typica
exanples are tablets, pills, powders, solutions, suspensions, enulsions,
granul es, capsul es and suppositories. |In producing tablet forns, exanples
of pharmaceutical carriers usable include |actose, sucrose, sodium
chloride, glucose, urea, starch, calciuWf—carbonate, kaolin, crystalline 15
cellul ose, .sili¢ic acid, potaSS|un1phosphate and |ike excipients; water,

ethanol , prBPEHdIE tsi ApF @ BAHAON gY tidbSe Ssot el phagnasett Lasailyt i on,
gel atin sobyté@iblearhoxyaeihyl ﬁ%'iﬂ&?%gac{ﬁ’%sf%@OF}z}Qa&%h!eg'8? Buch

met hyl cel | ul ose, pol yvinyl pyrrolidone a bi'nders
carboxynetﬁ?FE%#qﬁﬂlB§éu@% IdimenRe et soxjpeehyd celdhubesei Kadrei, um

|ow subst Litahe hydponxpropyl selLilase diy. shaneh, sodipmalginate, agar

powder , | am nar an po rogenca Fbonate and
li ke di%i niegritarts; pot yoi‘yesayctae:meser bar ae fsattybhplséle&t@diSand sodi um

| auryl sul aC| 0 ceride and Ji ke 25 surfactants
sucrgse P%%?f%%kggégﬁ ut gr ﬁgd%ﬁﬁ@ﬁé?@ﬁ“éﬁ%§heaﬁﬂep??%”6PsFﬂﬂ€§ratlon

i nhi bi t or spbtateet.nar y annnnlun1bases sodium |l auryl sulfate and |ike

absor ption pronoters; aﬁ{cerol starch and |i ke hunmectants; starch,
| act ose, kaolin, bertdrite MIEiPAHBalOsR| P& 4enaiPrREcHdoseBent s; purifi ed

talc, st eaph&ﬁﬁ‘ace%@.lb@l [ Lﬁr@ﬁrﬁt@@fﬂde‘{ 7va99la¥gt$5’|%sgbé(ﬁ%e %%Qel:{:&?
Iubrlgggts? etc.. Furthernore, tablets can be fornulated wth conventi onal

coatin s SHPPPLED TS AAPLETS s igdd se opewdt TS, geb At ersoat ed, enteri c,
or film cogﬁgpenﬁwgl cem®ls fUAL! | ot A Bes, | A0bELRes S o35odd) REIYET NG

pills, pharnaceutlcafly acceptable -25- ‘carriers inclu exanpl e
gl ucose, | actose, st%ﬁ(ﬂiodggégg tablet forms, examples of pharmaceutlcal

carriers usable include lactose, sucrose, sodium chloride,
glucose, urea, starch, calcium carbonate, kaolin, crystalline

15  cellulose, silicic acid, potassium phosphate and like excipients;
water, ethanol, propanol, simple syrup, glucose solution, starch
solution, gelatin seclution, carboxymethylcellulose,
hydroxypropylcellulose, methylcellulose, polyvinylpyrrolidone and

| like binders; carboxymethylcellulose sodium,

26  carboxymethylcellulose calcium, low-substituted
hydroxypropylcellulose, dry starch, sodium alginate, agar powder,
laminaran powder, sodium hydrogencarbonate, calcium carbonate and
like disintegrators; polyoxyethylene-sorbitan fatty acid esters,
sodium lauryl sulfate, stearic acid monoglyceride and like

25 surfactants; sucrose, stearin, cacao butter, hydrogenated oils
and like disintegration inhibitors; quaternary ammonium bases,
sodium lauryl sulfate and like absorption promoters; glycerol,
starch and like humectants; starch, lactose, kaolin, bentonite,
colloidal silica and like adsorbents: purified talg, stearatés,

30 boric acid powder, polyethylene giycol and like lubricants; etc.

_ Furthermore, tablets can be formulated with
conventional coatings if necessary, for example, sugar-coated,
gelatin-coated, enteric, or film-coated, double~ or multi-layer

tablets, etc.

35 In producing pills, pharmaceutically acceptable




butter, hydrogenated vegetable oil, kaolin, talc, and |like excipients;
powdered gum arabic, powdered tragacanth, gelatin, ethanol, and |ike
bi nders; |am naran, agar, and like 5 disintegrants; etc. Moreover, as
necessary, colorants, preservatives, aroma chem cals, flavorings,
sweeteners, etc., and other pharmaceuti2¢al s can be used in the
pharmaceutical conpositions of the invention. 10 The amount of

m cr oor ganP3 G Shene bl Aed premtme, phufasreurictabe prepacht i oacaof t he

invention hscnat hiALLed, And € sui:t ab] el e fr road range.
It is usually pr e?er a(%%e t hat ?ﬁ%ﬁgﬁag%te}ﬁ%?%gﬂ’ g%gghraﬁg{n%%k%ont ai ns
about 10' eX@lRleoas; lIdlaseld guperramic, posdgeed arayaddntAdnigrilstimt i on

routes for fo tioned harymaceutical_preparation are not limted,

and can bee{se eogt’eégggglc]%% (lfilﬁaefso’ t%aéﬂlfISFﬁ?bfa&faﬁé Bﬂarjﬁa(ceeuti cal

prepar &t i odisagegebntshe=tpat i ent, gender, severity of the di sease, and

ot her conditions. F% exanpl e, tablets, pills, solutions, suspensions, 20
S,

enul si ons, granul es, WP VEApsTF SEETE2 AN THISEPER FEHIF VAt Bistge of t he

phar maceut heahz phepacals OrF1ekobhegd NegRbEeR-£aN e Suht@blinesel ected
according to the application age of the patient, gender, degree of the

di sease, AN BRNEITIERHTITT0RS. LERGAIT Fhet Hea minsevae sl | <@IPosi sparsatdfon i s
25 adm ni stes ediveuehofhat the active ingredient, i.e., mcroorgani sm of
the invention, is given in a dose of about 0.5 to about 20 ng/day, per kg
body weél ght. The phaflifacewtntadt priepapasioirmmay bbecgitvdmeidnid the 4 doses

per day. T, :ﬁ&ﬁﬁﬂ%&&é?%M%&EEE%i&QWQﬁ%E%nih§a§%x§f§gtSgtHﬁ%ﬂted3gm¥pon
I ngesti on adm ni stration), the m croorganismin he
can be suitably selected from a broad range. It is usually
preferable that the pharmaceutical preparation contains about 107
to about 10' cells per unit dosage form.

15 Administration routes for the aforementioned
pharmaceutical preparation are not limited, and can be selected
according to the form of the pharmaceutical preparation, age of
the patient, gender, severity of the disease, and other
conditions. For example, tablets, pills, solutions, suspensions,

20 emulsions, granules, and capsules are administered orally.

Dosage of the pharmaceutical preparation of the
invention can be suitably selected according to the applicatiocn,
age of the patient, gender, degree of the disease, and other
conditicns. Usually, the pharmaceutical preparation is

25 administered such that the active ingredient, i.e., microorganism
of the invention, is given in a dose of about 0.5 to about 20
mg/day, per kg body weight. The pharmaceutical preparation may
be given in 1 to 4 doses per day.

The compecsition of the invention is so adapted that,

30  upon ingestion (administration), the microorganism in the
composition reaches the lower digestive tract, proliferates and
settles as resident microbiota, whereby the expected efficacy is
expressed. In this connection, a particularly preferable form of
the pharmaceutical preparation is enteric-coated tableté, by

35 which the microorganism can be transported to the intestine




conposi tion reaches the |ower digestive tract, proliferates and settles as
resi dent mcrobiota, whereby the expected efficacy is expressed. In this
connection, a particularly preferable formof the pharnaceutical
preparation is enteric-coated tablets, by 35 which the m croorgani smcan be
transported to the intestine -26- w thoWt-being affected by gastric acid.
The present invention provides a novel conposition, particularly a

conp05|t|oﬂl?¢@ﬁb5ﬁ189 HHERERY i €aIt Fi6r Atidef fective in the
prevent | on/anel i of atiian Lot obyPeliidteBhan: S HRUEE LERCRBILON (FoaTHE
DRAW NGS Figures 1 and are graphs show ng the changes ov in the
serum uri cPaEHFYlevdysa d?fOHEJ@§E~ta@il et st@sledrlphEtrtrecetl’esccaloffoEmarrpl e 2 of

the presentrinuent RRYl NG THE .| NVENTI ON

Exanpl es a%%fglvgﬁ @y%%?€§%§%P us r/%% 6 pf%%é’ckg?% V&Nt BN n more
deta|I55Exaane 115 (1) Test for purlne deconp05|ng ability of the

m croorgani sms of the |qg , g ability of

i ; ig to the foll ow ng
met hod. 1 a) M cr oorgamesns @fﬁd t$%ﬂen¥1@@@h§%h6€3ﬂ%ctkh9%&én EERMBP- 20
10004), ONRIC bOlgg ( FERM BP-10005),. ONRI C b0195 ( PERM BP-10006) and ONRIC
b0223 (FE 9) FORY Uk gRrl Abisieder of (aiderpbagks Useshibakiar ed by

M t subi shi t&as Ehemigale ComFanye hRCsant! Qhvednagy.obic cul turing were placed
in aIH_tlght vessel s and

BEST MODE FOR CARRYING QUT THE INVENTION

Examples are given below to illustrate the present
invention in more detail.

Example 1

15 (1} Test for purine decomposing ability of the microorganisms of

the invention

The purine decomposing ability of microorganisms of the
invention was evaluated according to the following method.
(1-a) Microorganisms of the invention (ONRIC b0185 (FERM BP-
20 10004), ONRIC b0193 (FERM BP-10005), ONRIC b0195 {(FERM BP-10006)
and ONRIC b0223 (FERM BP-10007)) and oxygen absorbers (AZnaeroPack,
manufactured by Mitsubishi Gas Chemical Company, Inc.) for
anaerobic culturing were placed in air-tight vessels and
anaerobically cultured at 28°C for 48 hours using MRS media for
25 the lactic acid bacterial strains and a YM medium for the yeast
strain. After culturing, microorganisms were harvested by
centrifuging the culture sclutions at 3000 rotations/minute at
4°C for 10 minutes. Two milliliters of 0.1 M potassium phosphate
solution (pH 7.0) containing inosine and guanosine each at a
30 concentration of 1.25 mM was added to each microorganism thus
cultured. The micrcorganism suspensions thus obtained and
AnaeroPack were introduced into air-tight vessels and cultured by
shaking at 120 rotations/minute at 37°C for 30 minutes.
(1-b) The culture solutions obtained in (1-a) were

35 centrifuged at 3000 rotations/minute at 4°C for 10 minutes. To




anaerobically cultured at 28C for 48 hours using MRS nedia for 25 the

| actic acid bacterial strains and a YM nedium for the yeast strain. After
culturing, mcroorgani sns were harvested by centrifuging the culture
solutions at 3000 rotations/mnute at 4C for 10 minutes. Two milliliters
of 0.1 M potassium phosphate solution-{ZH 7.0) containing inosine and
guanosi ne each at a 30 concentration of 1.25 mM was added to each

m cr oor ganPeRe IS tEul $Uridd. wFhe addacodPgrhi sinGisPeRsl@nsoituisnsbaai ned

and Anaer gP. e+l duyced Hot o aif-tight vessels d culture
shaki ng atglg%%%{?rgt it%gﬁsl%?n nut'e Talgé 3‘55%%%9 ngowerﬁenu%é?. Sa{i]l%ﬁt%gocgﬁ%re
sol uti ons BBtGigraditpoid -wrenesef@blccent ri f uged at 3000 rotations/mnute at
4C for 10 %ﬁtﬁ%‘DTO -27- supernatants (90 pl) were added 10 pl of 0.1 M
HC1O4 solutions @S a reaction termnator. The solutions were then subjected

to HPLG  HPLEigbnoiificamsnverBiqd df ehkowsioqsApalY zefsa SmkhgfsRenkar mance

liquid chr ography; LC- 6A, nufactured by Shinmadzu Cor porati on)

<Anal yti caﬁ%ﬁ% QL aﬂfﬁ'é?g?CosnDsil 5C18- AR (4.6 x 250 mm Nacal ai
Tesque, JapamiytGasli esndifess> 100 mM NaClO4 (containing 1% H3PO4) 10 Oven
tenperature: 40C Flowrate:; 1 m/mn Wvelength: 254 nm Sanple anount:
10 m 15 | nosFASIRu&TSEPREEL atfds e dBebi ¥e25¢ may efcalaie Tesaxant Fipee)

hypoxant hi ne, cauannguaid - urico a6l Sacvsl qchAentifipds agegrding to the HPLC
retention tinmes. These conpounds were
10 Oven temperature: 40°C
Flow rate: 1 ml/min
Wavelength: 254 nm

Sample amount: 10 ml

15 Inosine, guanosine and metabolites thereof, i.e.,
xanthine, hypoxanthine, guanine and uric acid, were identified
according to the HPLC retention times. These compounds were
quantified based on the peak areas of the HPLC chart.
Decomposition rates‘of inosine and guanosine were calculated

20 using the following formula:

Decomposition rate = [(1.25 (mM) ~ A (mM)) / 1.25 (mM)] x 100
wherein A is a concentration of inosine or guanosine in the

culture supernatants after the reaction.

{1-c) Table 1 shows the results.
25
Table 1
Mlcm- Purine concentration (mM) Rate of purine
organism decomposition (%)
. . , H - . i .
Guanosine | Inosine | Xanthine Yﬂl?;(:ﬂ Guanine gcr:; Guanosine | Inosine
b0185
. - - 0137 0.525 - 0.008 100.0 100.0
50193
strain - - 0.059 0.568 - 0.009 100.0 100.0
b{(}195
strain 0.004 0.003 0.058 0.504 0.207 0.010 99,7 99.8
b0223
sirain - 0.022 - 0426 0.166 0.008 100.0 98.2




quantified based on the peak areas of the HPLC chart. Deconposition rates
of inosine and guanosine were calculated 20 using the follow ng formla:
Deconposition rate = [(1.25 (M - A (M) / 1.25 ()] x 100 wherein Ais
a concentration of inosine or guanosine in the culture supernatants after
the reaction. (1-c) Table 1 shows the regults. 25 Table 1 Mcro- Purine
concentration (mV) Rate of purine organ[ snl decenpo sifion % Q@uanosine

| nosi ne Xant hi ne H eldnh iGuahetae Jdmc thaosemne tvadhol® 185 1@H1871 052% 0. 008

100. 0 100..0: ..stai rain_0.059 0668 0.009.100.0 100.0 b0195 strain
0.004 0. 0045 6L MBI 0 2570! CE0 St 6 Boazay @ 685°TPEU26 0. 166
0. 009 100.0u898e®. strain -28- It is clear fromthe results shown in Table 1
that m crogp ' of the invention have an ability to deco puri nes.
(2) Test f Loy DU ine decd 1q 2PAL T by BT AR SERIEGRT Y] the

i nvent icon Fherpiushne deconposing ability of a m croorgani sm of

The purine decomposing ability of a microorganism of
the invention was evaluated according to the following method.
{2-a) A microorganism of the invention (ONRIC b0223 (FERM
BP-10007)) and an oxygen absorber for anaercbic culturing

10 (AnaeroPack, manufactured by Mitsubishi Gas Chemical Company,
Inc.) were placed in an air—ﬁight vessel and anaerobically
cultured at 28°C for 48 hours using a MRS medium. After
culturing, the micrcorganism was harvested by centrifuging the
culture solution at 3000 rotations/minute at 4°C for 10 minutes.

15 Two milliliters of 0.1 M potassium phosphate solution {pH 7.0)
containing hypoxanthine and guanine each at a concentration of
0.25 mM was added to the entire microorganism thus harvested.
The microorganism.éuspension thus obtained and AnaeroPack were.
introduced into an air-tight vessel and cultured by shaking at

20 120 rotations/minute at 37°C for 120 minutes.

(2-b) The culture soluticn obtained in (2-a) was centrifuged
at 3000 rotations/minute at 4°C for 10 minutes. To supernatant
(90 pnl) was added a 10 ul of 0.1 M HClO, solution as a reaction
terminator. The solution was then subjected to EPLC. HPLC

25 conditions were as follows:
<Analyzer>

High performance liquid chromatography: LC-6A (manufactured
by Shimadzu Corporation)
<Analytical conditions>

30 Column: Cosmosil 5Ci;3—AR (4.6 x 250 mm; Nacalai Tesque,

Japan)
Carrier buffer: 100 mM NaClQ, (containing 1% HiPQu)
Oven temperature: 40°C

Fiow rate: 1 ml/min

35 Wavelength: 254 nm




t he invention was eval uated according to the followi ng nethod. (2-a) A

m croorgani smof the invention (ONRI C b0223 (FERN BP-10007)) and an oxygen
absorber for anaerobic culturing 10 (AnaeroPack, manufactured by M tsubi shi
Gas Chemi cal Conmpany, 1Inc.) were placed in an air-tight vessel and
anaerobically cultured at 28C for 48 how-s using a MRS nedium After
culturing, the mcroorgani smwas harvested by centrifuging the «culture

sol uti on at 3000 Seovaeilomsiuriinuflé mt 4C for 10 minutes. 15 Two nilliliters
of 0.1 M potassi um phosphate solution (pH 7.0) containi ng hypoxant hi ne and
guani ne each at a concentration of 0.25 mMwas added to the entire

m croor gani sm t hus haypveshetine TheiiiieepongR et ahs UspaNirERabhUS @bt ai ned
and AnaeroPac were_ .introduced into an air-tight vessel and cul tured by

shaki ng at 20150 %Pdt ¥tiomSih Hefe HersELedracepgdimauieshe( HPBY The

cul t ur & sokatémii cobt ahaed TReéR-@pdRsds et Id fqﬂgﬁglfféd 330041 91 acth' ons
/mnute at 4C for 10 m nutes. To supernatant was added 10 pl of

0.1 M HCLOAS¥%|3R56nCast FdaEt Foart + eFhe mmpoﬁ*h*“el@oln@tteemﬁvas then
subj ect ed hyﬁjéﬁlfgthLgl@%u%gnq%t‘;v,gﬂ%égzggl%eé s:ﬂ}ﬁsahe <f6\r]g yzer> High

per formance uid chromatograp actu R radzu
Cor por at i of? il ytical conditi ons> 30 Col umm: Cosnosi | 5C18 AR (4.6 x 250

mm Nacal ai Tesg n | 100 Na tal n 1%
PO Ojen Lombaratarer 4OC Fl dw'ratel ™) m nf0 38 vagal hgen” 383
10 wherein A is the concentration of hypoxanthine or guanine in the

culture supernatants after the reaction.

(2-c) Table 2 shows the results.
Takble 2
hﬁm@t Purine concentration (mM) Rate of purine
Organism decomposition (%)
. H - . . .
Guanine yg]?rfn Xanthine | Uric Acid Guanosine Inosine
b(223
sirain - - 0.04 0.03 100.0 100.0

15

It is clear from the results shown in Table 2 that the
microorganism of the invention has an ability to decompose
purines (ability to decompose hypoxanthine, guanine, and
metabolites thereof, i.e., xanthine and uric acid).

20 Example 2

In this example, food-induced hyperuricemia model
animals were prepared according to the method described in
Clinical Toxicology 13(1), 47-74 (1978), and the effects of
microorganisms of the invention upon the serum uric acid levels

25 of model animals were examined according to the method described
below.

Microorganisms of the invention ONRIC b0185 (FERM BP-
10004), ONRIC b0193 (FERM BP~10005), ONRIC b0195 (FERM BP-10006),

ONRIC b022Z3 (FERM BP-10007) and ONRIC v0046 (FERM BP-10008) were
30 used.




-29- Sanmpled amount: 10 ml Hypoxant hi ne, guani ne, and netabolites thereof,
i.e., xanthine and uric acid were identified according to the HPLC 5
retention times. These conpounds were quantified based on the peak areas
of the HPLC chart. The deconposition rates of hypoxanthine and guanine
were cal cul ated using the following foryoda: Deconposition rate = [(0.25
(m¥ - A(mM) / 0.25 ()] x 100 10 wherein Ais the concentration of
hypoxant hi he_Bestgeaminaésin the culture supernatants after the reacti o?.mw
2-c) Table 2 shows the results. . Table 2 Mcro- Pyrine concentration

(Rat e) of purine Orga%nl%r‘ﬁqe(?%c g‘na WSt & ﬁi‘ﬁ%rel—lélsegxé%ﬁﬁtﬁep@ﬁ%r%)d
Quanosi ne EnoBdarEingb@2a3isiagrai n - - 0.04 0.03 100.0 100.0 ]}5 Iht I's cl ear
fromthe results sho in Table 2 that the njcroorganismof the i nvention
has an ability to de‘%g §£e pht 1 Fels O(fash?i%w&aé%egwaﬁypwgﬁu hi ne,
guani nes andcurmtialal Fbes: thakeofpuding na¥@ihine:and Wd ¢nagh ) w22
Exanple 2 Ln this exanple, food-inducéd hygerurll cem a nodel aninals were
prepared atedrdt N £61tRelintt HBaraeaeiased oy nor @ntalc dkaToxiccel byy- 13( 1),
4r7-74 (197§ﬁd_§¥véntQﬁpe$$@ggf%r% 1 U‘%ﬁgﬂrgﬁgﬁéyﬂ@agfhéﬁgé 'Q%gggi 1L 4kon t he
serumuric acid levels 25 of nodef aninals were exam ned according to the
met hod deséRideifainless—steel wire cage. The light-dark cycle consisted of

a lighting period from 6:00 to 18:00.

10 After naturalization, the animals were fed a purified
standard diet (referred to as standard diet in Table 3 below)
prepared according to AIN-93G (Zmerican Institute of Nutrition
(1983) AIN-93 purified diets for laboratory rodents: final report
of the American Institute of Nutrition ad hoc writing committee

15 on the reformulation of the AIN 76A rodent diet, J. Nutr. 123:
1939-1951), and given tap water freely for 6 days.

3. Test schedule

After the above 6-day feeding, the animals (7 weeks

old) were divided into 8 groups to have the same average body
20 weight among each group and fed the standard diet and the oxonate
+ RNA diet as shown below for 8 days.

Specifically, (1) the standard diet groups (Groups 1
and 2} were given as a diet AIN-93G (standard diet) as given in
the é-day feeding, and {(2) the oxonate + RNA diet groups (Groups

25 3-9) were given an oxonate/RNA diet prepared to have 2.5 w/w%
potassium oxonate and 1.0 w/w% RNA by replacing part of the
cornstarch contained in the standard diet with potassium oxonate

and RNA. Table 3 below shows the compositions of both diets:

30

35



bel ow. M croorgani snms of the invention ONRI C b0185 (FERN BP- 10004), ONRIC
b0193 ( FERM BP-10005), ONRI C b0195 (FERN BP-10006), ONRIC b0223 (FERN

BP- 10007) and ONRI C y0046 (FERN BP-10008) were 30 used. -30- 1. Test

ani mal s Si x-week-old Wster rats were used (5 rats per group). 2. Feeding

conditions After the arrival
1 week.
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Soybean oil

70

70

Cellulose

20

50

ATN~93G mineral
mixture

35

35

AIN-93G vitamin
mixture

10

10

Tert-butylhydroquinone

0.014

0.014

Potassium oxonate

25

RNA

10

10

15

The AIN-93G vitamin mixture contained 20 g of choline

bitartrate per kg.

Sigma-Aldrich Corporation catalog no.

as RNA.

R6625 was used

During the test period, the animals of Groups 5-9.were

orally forcibly administered every day 1.0 ml of a microorganism

suspension prepared by centrifuging a microorganism cultured
overnight (b0185, b0193, b0195, b0223 or y0046; microorganism-—

administered-groups are referred toc as b0185 group (Greup 5),

b0193 group (group 6),

p0195 group (Group 7),

8) and yC0046 group (Group 9)) and mixing the precipitates with

physiological saline to have 1.0 x 10° CFU/ml.

The rats from

Groups 3 and 4 {control groups) were not administered the

aforementioned microorganism suspension.

4. Blood cecllection

b0223 group (Group




the 6-day feeding, and (2) the oxonate + RNA diet groups (G oups 25 3-9)
were given an oxonate/ RNA diet prepared to have 2.5 w w¥% potassium oxonate
and 1.0 w w RNA by replacing part of the <cornstarch contained in the
standard diet with potassiumoxonate and RNA. Table 3 bel ow shows the
conpositions of both diets: 30 35 -31-3Pable 3 Standard diet Oxonate + RNA
diet Casein 200 200 L-cystine 30 30 Cornstarch 397.486 362. 486
a- Cornstarch 132 132 Onskarode 200 2160d Boyean dhé tmt7(ﬁee§‘ahg,ulbdsed50 50
AIN-93G m a m _xt ure
Tert-butyl ﬁgélf%o&me%%%e%ﬁ%n iﬁsg\gﬁt Q%gpagéi%grﬁ%ofgﬁg USYE CRRIAF0  The
Al N- 93G vi fasinavidxtove dontiacdeda?Geygtof fedeal iate 1530&“9’?&% p&blrJ kg. t5h
Si gma- Al dr p t|on cat al og no. 625 s _used as . ring e
tegt perl ofcq%%%e)sr a(l’)l#h%m sTof &0 §a§a§§€e‘1‘1§j Kepe"aed*e.

5. Measurement of serum uric acid levels

serum uric acid levels were measured according to the
phosphotungstic acid method using Uric Acid Test Wakos
(manufactured by Wako Pure Chemical Industries, Ltd.).

6. Statistical analysis

10 Results were expressed as mean * standard deviation.
The significance of serum uric acid levels was determined by the
unpaired student’s t-test. A p<0.05 was considered significant.
7. Results |

Figures 1 and 2 show the serum uric acid levels.

15 These results clearly show that the rats administered
with b0185, b0193, b0195, b0223 or y0046 exhibited serum uric
acid levels significantly lower than those of food-induced
hyperuricemia model animals.

Example 3

20 In this example, formulation examples of the

composition of the invention are given below.

(1) Preparation of a fermented soymilk

A beverage form of the composition of the invention
was prepared by individually weighing out and mixing the

25 ingredients shown in the formulation given below.

Lactobacillus ONRIC b0185-fermented soymilk 100 ml

Lactosucrose (55% content) 10.0 g

Vitamins and minerals suitable amount
30 Flavoring suitable amount

Water suitable amount

Total 150 ml

The Lactobacillus ONRIC b0185-fermented soymilk was
35 prepared by adding 10% cells of Lactobacillus ONRIC b0185 (FERM BP-




orally forcibly admnistered every day 1.0 ml of a m croorgani sm _
suspensi on prepared by centrifuging a mcroorgani smcultured 10 overni ght
(b0185, b0193, b0195, b0223 or y0046; mi croorgani sm adm nistered-groups
are referred to as b0185 group (G oup 5), b0193 group (group 6), b0195
group (Goup 7), b0223 group (Goup 8)-3nd y0046 group (Goup 9)) and

m xi ng the precipitates with physiological saline to have 1.0 x 109

CFU m . Thélpéds tﬂénil@@éu@@yr@lémdpﬁot(mnbomﬁergr oEpPS)t vsae@¢1m1@tm1)

adm ni st er nt;i,9 ani ensi.on. 4.

col | ecti onggg2f@r&e@ltlfbalrl(S)(r)Elet a @th % offttﬁw% E {1%1688}%9‘:0“6?86d was
col | ect ed esnltche ﬂaxllo?ed:em]mf/meach anl mal using a syringe. The bl ood
t hus obt ai ne d at 1500, x g for 20 mnutes. The serum was
separated 4 - enment of serumuric acid | evels

Serum ufic acid |evEASfMﬂ&ﬁmﬁﬁaﬁﬂE@QKﬁ%C@fdﬂﬂgCEQ%EQ§tuﬁhQ§p@HéungSt'C acid
nmet hod usi ng Uic Acid Test Wakos _(rmanufactured Pure Chem cal
¥

| ndust ri es;PYEREYON Fassprianadchy Hidiivisiuglip W&ﬂilllm Qe e':lrékglrtle%@fj as
mean st andaedi AAMIALRES. snathe AL OR 14 6aNG 8 oS M HLiG,acid Tevel s was .
determ ned by %he unpai rsedo st &dent -test. IAQS?V% Og was' consi der ed
significant. 7. Results Figures 1 and 2 show the serumuric ﬁCIbgliggvel S.
15 These r r oS t the rats adm ni st Wi t ,
b0193, bOlgé&%ngZC%%g%r %500 g}%e%ﬁﬁbl ted serumuric ipdéjl %vel s

si gni fl%anﬂlﬁytcpl@wcelrllvha@m]}ibb@l% flezogntadiucad hyperooingeni a nodel

ani mal s.

Vitamins and minerals suitable amount
Flavoring sultable amount
Water suitable amount
Total 150 ml

15

The Lactobacillus ONRIC b0193-fermented milk was
prepared by adding 10% cells of Lactobacillus ONRIC b0193 (FERM BP-
10005) to 1 liter of cow’s milk and fermenting the mixture at 37°C
for 24 hours. Its bacterial cell content was about 1 x 10°

. 20 cells/mi.

(3) Preparation of fermented milk freeze dried powder

Cow’s milk (100 g) was lactic acid-fermented at 37°C
for 24 hours using 1 ml of about 10’ cells/ml Lactobacillus ONRIC
b0195 (FERM BP-10006). The fermented product thus obtained

25 (containing the bacterium) was freeze-dried and powdered.

The composition of the present invention in the form
of a fermented milk freeze-dried powder was prepared by
individually weighing out and mixing the ingredients shown in the
formulation given below. Its bacterial cell content was about 1 x

30 10° cells/qg.

Freeze-dried powder of Lactobacillus ONRIC B0195-fermented milk
2.2 g
Excipient suitable amount

35 Vitamins and minerals suitable amcunt




Exanmple 3 20 In this exanple, fornulation exanples of the conposition of
the invention are given below. (1) Preparation of a fernented so |k A
beverage form of the conposition of the invention was prepared by

i ndi vidual l'y wei ghing out and m xing the 25 ingredients show in the
formul ati on given below. Lactobacill us3@NRI C b0185-fernmented soymi |l k 100
m  Lactosucrose(55%content) 10.0 g Vitam ns and mnerals suitable anount
30 FI avoriﬁ Kifi't'dbl e amount  Water suitabl e anpunt suTettdle #Bounit The

Lact obaci | T¢s310NRI C b0185-f er nent ed soym | k was 35 pr ar ed by addi ng 100
cells of Lactobacillus ONRI C b0185 (FERN BP - 33- 100&%0 to 1 liter of
soym | k (protein cortemstagpbutl’d ay/ ¥00 wsdd amndhé eexeimtieny.at 37C for 48
hours. Its bacterial cell content was about 1 x 109 cells/m. (2) -
Preparation of fermented mlk 5 A fernented mlk formof the conposition of
t he invent4orfrégsratiemarédodidarmmdi vi dual |y wei ghing out and mixing the

i ngredi ents shown in,the fornulati iven bel.ow. Lactosucrose (55%
content) 10.0 g 10 @é&%"t&%&?’ﬁ?&“ a%gF%eb%?%Sﬂ Fﬁ‘én‘?gdt LRVEDBH- G was
Vitam ns apdepemer by sisditiahhel aminghingl averdmorsui @bl anBual: oMt er

sui table agﬁ%&ﬁ inTghglfggﬁﬁlgkion given below.

10 Casein 4.5 g
Lactosucrose (55% content) 10.0 g

Freeze-dried powder of lactobacillus ONRIC b0223-fermented milk

1.0 g

Vitamins and minerals suitable amount

15 Flavoring suitable amount
Total 20 g

The freeze-dried powder of Lactobacillus ONRIC b0223-
fermented milk was prepared by cuituring (at 37°C for 24-48 hours)
20 Lactobacillus ONRIC b0223 (FERM BP-10007) in 10% aqueocus skim milk
solution, which serves as a fermentation starting material wherein
Lactobacillus ONRIC b0223 can proliferate, and freeze-drying the
fermented skim milk. Its bacterial cell content was about 10° to
10" cells/qg.

25 {(5) Preparation of granules

A granular form of the composition of the invention
was prepared by individually weighing out and‘mixing the

ingredients shown in the formulation given below.

30 Lactosucrose (55% content) 10.0 g
Freeze-dried powder of Lactobacillus ONRIC b0223-fermented milk

1.0 g
Sorbitol suitable amount
Vitamins and minerals suitable amount

35 Flavoring suitable amount




15 The Lactobacillus ONRI C b0193-fernented m |k was prepared by adding 108
cells of Lactobacillus ONRIC b0193 (FERN BP- 10005) to 1 liter of cow s
mlk and fermenting the mxture at 37C for 24 hours. Its bacterial cell
content was about 1 x 108 20 cells/m. (3) Preparation of fernmented mlk
freeze dried powder Cow's milk (100 g) wds |l actic aci d-fermented at 37C
for 24 hours using 1 nl of about 107 cells/nl Lactobacillus ONRIC Db0195
( FERN BP- 166 . The fernmented product thus obtained 25 Y contai ning the

bacterium was freezendrd.ed a0d, Rordesed, The,£00pos) 1 éﬂ:”og%lé hBopsesent

invention in the form of a fernmented reeze- r|e er “'was prepared
by i ndivi éﬁﬁﬂ@@i@ﬂeﬁ“bﬁ g Sobhe grrthenigi wepd He Exgrddi éntd) shown in the

ol 15/ g, Pre D o e Bl BRI C boobferment ed ik
2.2 g Excipient sui tfabﬂr@eaﬁadmedTgﬁwl&fetgtﬁ rsscahrilidgiﬁznesajﬁzlsyyagiﬂ 3(Syggnggt
the exc pi 2R ) A Bl R ot ot O BB R oVadr ST Fe T
conposi t i onamwé reneet nave it Eﬁamt@&‘e 3pr epaﬁm d@bﬁ éfHHdlllﬁL&aéi?én\/\Bl %B' ggsglutn an
31 xi ng the g)rge%la e Spal?nhgv\T hanV1tngeafrgerlq:liln%t %)g{]ntglo\éegél bCe 1?1W
conjunction with lactosucrose to give a melt product containing
10 the microorganism, fat/oil, and oligosaccharide mixed in
proportions of 25%, 70% and 5%, respectively. This melt product
was dropped from the inner-most nozzle of three concentric nozzles
at an average flow rate of 0.3‘m/s, a liguid mixture of
hydrogenated palm oil having a melting point of 43°C and
15 hydrogenated soybean oil was dropped from the center nozzle
disposed around the inner-most nozzle at an average flow rate of
0.3 m/s, and a gelatin/pectin solution {85/15 v/v) was dropped
from the outer-most nozzle at an average flow rate of 0.3 m/s
simultaneously into a cooled and flowing oil, thereby giving
20 three-layer seamless capsules having a diameter of 2.5 mm (1.4 x
10° cells/g capsule).
The weight ratio of capsule content to inner coating to
outer coating was 35:35:30.
After air-drying, the capsules were further vacuum dried
25 or vacuun freeze—dried to lower the water activity to an Aw value
of 0.20 or lower and the thermal conductivity of 0.16 kcal/mh°C or
lower. Aw values were measured by an electric-resistance-type
water activity meter (Aw meter, WA-360, Shibaura Electronics Co.,

Ltd). Thermal conductivities were measured according to the Fitch
30  method.

INDUSTRIAL APPLICABILITY

The present invention provides novel lactic acid
bacterial and yeast strains that have a serum uric acid level

35 reducing action due to their ability to decompeose purines and a



Lact.osucrose (55% content) 10.0 g Freeze-dried powder of Lactobacillus
ONRI C b0223-fernmented mlk 1.0 g Vitamns and m neral s suitable amount 15
Fl avoring suitable anount Total 20 g The freeze-dried powder of

Lact obaci |l us ONRI C b0223- fernented m |k was prepared by culturing (at 37C
for 24-48 hours) 20 Lactobacillus ONRI-G®0223 ( FERM BP-10007) in 10%
aqueous skimmlk solution, which serves as a fernmentation starting
material WiEFRPH EHCRc £BbACi99%s PERRY T 022 BhR AR GsibT FRér BRlel cepgaining
freeze-dryicRgmt heuches MeRied i sk 1 Iderebt Sydact erkab &elli6ANt Nt was

about 109 to 1010 cells/g. 25 (5) Preparation of granules A granular form
of the conp6SRETBH 6f hMeSTHVestion was prepared by individually weighing
out and m xing the ingredients shown in the forrulation given below 30
Lact osucrose (55% content) 10.0 g Freeze-dried powder of Lactobacillus
ONRI C b0223-fernmented mlk 1.0 g Sorbitol suitable anobunt Vitam ns and

m nerals suitable amount 35 Flavoring suitable amunt -35- Total 20 g The
freeze-dried powder of Lactobacillus ONRI C b0223- fernmented m |k was the
sane as used in Exanple 3-(4) (6) M croorgani smcontaining mcrocapsules 5
A freeze-dried powder of Saccharonyces ONRI C y0046 ( FERN




BP-10008) having 6 x 1010 cells/g prepared by freeze-drying in the sane
manner as in Exanple 3-(4) was dispersed in nolten hydrogenated pal m oil
having a nelting point of 34C in conjunction with | actosucrose to give a
melt product containing 10 the microorganism fat/oil, and oligosaccharide
m xed in proportions of 25% 70% and 5%/-respectively. This nelt product
was dropped fromthe inner-nost nozzle of three concentric nozzles at an
average flowrate of 0.3 m's, a |iquidM¥t ure of hydrogenated pal moil

having a mel ting poi nt 20bot3Ss Afdnl Soliyer oagnated. sqybean, oLty deapped
fromthe center nozzle disposed around the 1 nner-nost nozzle at” an average
flow rate ¥ledded AFran Hiedgzcgel earisispanei of selaftconci8Fatevia) amas
dropped fy r S z t . verage flowrate of 0.3 m's

si nul taneoitfjé'::)élnég/tt ?Efgﬁgctoo e%aaﬁﬁ %3%%‘390?? ,C{et erepy Givitg %gtarﬂ ee- | ayer
seam ess capsiiresthavienyrg deawetericobc2d5lemal(l. 4 x 109 cel ls/ g capsul e).
The weight ratio of capsule content to inner coating to outer coating was
35:35:30. After air-drying, the capsules were further vacuumdried 25 or

vacuum freeze-dri ed 2.0 4 evwapos e onaketordiridvitbycl @iman  Awn¥ab e t1ef 0.20 or
l'ower and the th%r mal . conduct i vi tJ,)S/Ct of 0.16 kcal /mhC or |ower. Aw val ues
vere nmeasured by “anletB& FEEUR STt ande- {5~ IHEE NA RISy @t er  ( Aw

met er, WA-360, Shibaura Electronics Co., Ltd). Thermal conductivities were
measured according to the Fitch 30 method. | NDUSTRIAL APPLI CABILITY The
present invention provifdESTROVEI I TaaErerdidiad tobatakt ilal whadeirdde strai ns

that have @ogRisumiohi s a6l dnbe¥Sin o352 8d4ei J9 rAGLLQN. due to their ability
to deconpose purines and a

4. A compositicn according to Claim 3, wherein the
composition is a fermented milk, a lactic acid bacteria beverage,
15 a fermented vegetable beverage, a fermented fruit beverage, or a

fermented soymilk.

5. A composition according to Claim 1, wherein the
composition is a pharmaceutical composition.
20
©. A composition according to Claim 1, wherein the
microorganism is a lactic acid bacterial strain belonging to the

genus Lactobacillus,

25 7 7. A composition according to Claim 6, wherein the
lactic acid bacterial strain is one member selected from the
group consisting of Lactobacillus ONRIC b0185 (FERM BP-10004},
Lactobacillus ONRIC b0193 (FERM BP-10005), ILactobacillus ONRIC

b0195 (FERM BP-10006) and Lactobacillus ONRIC b0223 (FERM BP-
30 10007).

8. A composition according to Claim 1, wherein the
microorganism is a yeast strain belonging to the genus
Saccharomyces.

35




-36- .conposition in a food, beverage or pharmaceutical form containing
them Such a conposition is effective in the prevention and treatnent of
hyperuricem a. -37- CLAIMS 1. A conposition conprising at |east one

m croorgani sm sel ected fromthe group consisting of lactic acid bacteri al
and yeast strains that have an ability 3% deconpose purines and an 5
action of |owering sgrum uric acid level. 2. A conmposition according to

Caim1, wherein the’: ofpBEPET kT SCEO8RE e it (Cdaddi & [MBEERIN oWl | ng

conposi ti ogeastlQt3aiA COMMNSIHOR,ACS HEITRI 04 £ (%'Eﬁ}alap"!ﬂw n the
conposition is in the formof a food or bever age. 4. corrp05| tion

according to Claim3, wherein the corrp05|t|on|saferrrented mlk, a

lactic acid bacteriajpevernage;. %éld"‘ba%rc f'élecgiﬁ\é%%t &fngg%gs(??% Ona

fermented fruit beverage, or a msnte soym
accor ding voNG diantbpawhbled havheg a:rorqhniutyom idcanpbas macdutscahd an
conposi tio 0|t|on accordl to Jdaim1l, wherein the
i croorganlgcs:?nﬂl%s%f Ilb %)I ¢ 5“%ac]fje?|a§l tlre‘é?]n bel onging to the genus
Lactobacillus. 25 7. A corrp05| tion according to Claim6, wherein the
| actic acid bacteri agjcstr IS one nenber selected fromthe group

b

consi sting of Lactobaci Ipt CH\fRI?fldbfggt?FEﬁw%ﬁaiéoﬁqﬁordlEgc*f%d%ﬂélm us

ONRI C b01930( FERMeBR- 4090)ra 1hagt obasi dHes 1 ONRI GirTROL85e{ FERMBER10006) and
Lact oblaom | 88 RI C b0223, (FERM BP-
04), Lactobacillus ONRIC b0193 (FERM BP-10005), ILactobacillus

ONRIC b0195 (FERM BP-10006) or Lactobacillus ONRIC b0223 {FERM
BP-10007) .

12. A yeast strain belonging to the genus
15 Saccharomyces that has an ability to decompose purines and an

action of lowering serum uric acid level.

13. A yeast strain according to Claim 12, wherein the

20  strain is Saccharomyces ONRIC y0046 (FERM BP-10008).

14. A method for lowering a serum uric acid level
comprising administering the composition defined in Claim 1 to a

patient in need of a serum uric acid level lowering treatment.

25
15. A method for lowering a serum uric acid level
comprising administering the lactic acid bacterial strain defined
in Claim 10 to a patient in need of a serum uric acid level
lowering treatment. |
30

16. A method for lowering a serum uric acid level
comprising administering the yeast strain defined in Claim 12 to

a patient in need of a serum uric acid level lowering treatment.

35 17. Use of the composition defined in Claim 1 for




30 10007). 8. A conposition according to Caim1l, wherein the

m croorganismis a yeast strain belonging to the genus Saccharonyces. 35
-38- 9. A conposition according to Claim8, wherein the yeast strain is
Saccharonmyces ONRI C y0046 (FERM BP-10008). 10. A lactic acid bacterial
strain belonging to the 5 genus Lactobadi9d us having an ability to
deconpose purines and an action of |lowering serumuric acid level. 11. A

| actic aci go%%f’@r FaFu84dicnagedok¥edg to Claim 10, wherein the strain is
Lact obacillus ONRI C b0185 (FERM BP 10 10004), Lactobacillus ONRI C b0193
(FERM BP- 10005), Lactobacillus ONRI C b0195 ( FERM BP-10006) or

Lact obaci | | us ONRI C Bb2¥3e( FERMe BRcE000791d IRctArjehsttrsitinadef heldongi ng to
t he genus - h -hat s.an abjlity. to deconpose purines and an
action of Ié%am@?fl?g%g%%rrﬁgaa%?% ?Ogl\?gﬁ}hl%r? dﬁfso}élggt H%t(rojzﬁlf? gccor ding to
Claim 2, wherein the 20 strain is Saccharonyces ONRI C y0046 (FERM
BP-10008). 14. A rretﬂpd Ufsor #o ri ng a serum uric¢ acid | evel conprising
admi ni stering the cormpositi oh o&t iHedti At a4l Aetitedaln patient? (99 Aded of a
serum uri cfaciptepavehg | e tongos  €aMeREi ne@5inl &1 aAwet hod for lowering a
serumuric acid level conprising admnistering the lactic acid bacterial
strain defined in Caiml1l0 to a patient in need of a serumuric acid | evel
| owering treatnment.




30 6. A nmethod for lowering a serumuric acid |level conprising
adm ni stering the yeast strain defined in Caiml2 to a patient in need of
a serumuric acid level lowering treatnent. 35 17. Use of the conposition
defined in Claim1l1 for -39- lowering serumuric acid |level. 18. Use of the
| actic acid bacterial strain defined in-403 aim 10 for preparing the
conposition defined in Claiml. 5 19. Use of the yeast strain recited in
Claim12 or 13 for preparing the co@p8iR&tdn defined in Caiml. ABSTRACT
The present inventi ol PLo\ides #GOMQS! Lo camarlging. AL feast one
m croorgani sm sel ected fromthe group consisting o PEcti'¢ aci d bacteria
and yeast sCofpflhageaanledit iong hocdeogmpdse prirdates Andr armeagtrban of
| owering s A cijd.l.evel .gnd i.n particul ar, such conposition in a
f ood, bevgéggg%é%P pﬁgrirr%%té“u Fgéﬁ %?Wﬁﬁéﬂg§%ogﬁ??%W%a8ffective in
t he préventbbhiandocatetims@id enrofehyHIRY Whi 6€Méh of lowering serum uric

acid level and in particular, such a composition in a food,

beverage or pharmaceutical form. Such a composition is effective

in the prevention and amelicration of hyperuricemia.
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Fig. 1
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——Standard diet (Group 1)
—— Control (Group 3)
~8—1b0185 (Group 5)
~#—150195 (Group 7)
—&—y0046 (Group 9)

, * ; P<0.05
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Fig. 2
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~O- Standard diet (Group 2)
—— Control (Group 4)
~8—-b0193 (Group 6)
—8—b0223 (Group 8)

* ; P <C0.05




