DESCRIPTION LACTIC ACID BACTERIUM HAVING HIGH OXALIC ACID DECOMPOSITION
ABILITY 5Technical Field The present invention relates to lactic acid bacteria that have high
oxalic acid-degrading ability and uses thereof Backgrbund Art 10Urinary calculi often accompany
severe abdominal pain, and this pain suddenly occurs as a result of stimulation from the calculi
passing through the urinary tract, or such. Renal calculi have no symptoms in many cases, but when
asymptomatic calculi are left as they are, they may cause renal impairment or bacterial infection and
such due to hydronephrosis. In recent years, gspestiahife development of extracorporeal shock
wave lithotripsy 15 (ESWL), urinary calculi treatment has reached a remarkable development, and the
therapeutic outcome has dramatically improved. However, the yearly incidence of urinary calculi in
Japan in 2005TAA 3D HACTHR OB FopMBICH GO AhITeaSiiYy HEAIGVRIGE] THOreaRTENCE rate
is high (Non-patent Document I). Therefore, from now on, it may become important to focus on
pre\:gnticig, Snd gﬁ%_siamly on treatment of naturally removing the calculi or crushing the 20calculi
(Non-pat 2). However, intake of water, improvement of dietary habits, and medical
treatment are redgérelpe:smtheventioe ffeletivetoniaatis fcid praxentngchlou highdextmplésiofrading
improvemsnt-of distary fahits include restriction of excessive animal protein intake, specific amount
(600 to 800 mg/day) of calcium intake, restriction of excessive intake of salt and lipids, and intake of
citric 25acid. Furthermore, it is said that the formation of calcium oxalate calculi can be prevented by
avoiding Baekiptadiedodrixalic acid (Non-patent document 3). In Japan, calcium-containing calculi

ccogynt 01 85% oLt ALLEAA oS00 TR0 LB SFGHTLCUIRING Sl ore calcum
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However, intake of water, improvement of dietary habits, and medical treatment are

regarded as the only effective means for preventing calculi, and examples of improvement of
dietary habits include restriction of excessive animal protein intake, specific amount (600 to 800
mg/day) of calcium intake, restriction of excessive intake of salt and lipids, and intake of citric

25 acid. Furthermore, it is said that the formation of calcium oxalate calculi can be prevented by
avoiding the intake of oxalic acid (Non-patent document 3).

In Japan, calcium-containing calculi account for 85% or more of renal urolithiasis, and
75% of the calcium-containing calculi are calcium oxalate calculi (Non-patent Document 4).
Hypercalciuria, hyperoxaluria, and such may be a cause of calcium oxalate calculi (Non-patent

30 Document 5).

Currently, 1t 1s common to use those promote calculi elimination such as chorei-to as the
major therapeutic method for urinary calculi, but there are no proven pharmaceutical agents that
are used for the purpose of preventing calculi formation.

For prevention using microorganisms, it has been reported that a bacterium present in

35  the intestinal tract called Oxalobacter formigenes may reduce the risk of recurrence of renal

calculi (Non-patent Document 6), and it is highly possible to prevent renal calculi by using



Information on prior art documents relating to the present invention is shown below. 10[Prior Art
Documents] [Patent Documents] [Patent Document 1] Japanese Patent Application Kohyo
Publication No. (JP-A) 2003-500451 (unexamined Ja?panese national phase publication corresponding
- to a non-Japanese international publication) 15[Patent Document 2] JP-A (Kohyo) 2008-517628
[Non-patent Documents] [Non-patent Document 1] Prevalence and epidemiological characteristics
of urolithiasis in Japan: national trends between 1965 and 2005. Urology 71: 209-213, 2008
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be Solved ventloniéﬁﬁ presen nven%lon was achieved in view of the above circumstances.
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20 Urological Association) Vol. 87, No. 6, pp. 900-908
[Non-patent Document 3] “Saihatsu Yobo Gaidorain (Guidelines for Prevention of
Recurrence)” Nyoro Kesseki-sho Shinryo Gaidorain (Guideline for Medical Care of Urinary
Cacleuli), revised edition (2004 edition)
[Non-patent Document 4] Jin to Toseki (Kidney and Dialysis) 1987 Supplementary
25  Volume
[Non-patent Document 5] “Methods for testing the metabolic system relating to calculi”
Rinsho Hinyokika (Clinical Urology): Ogawa, Y., 45; 47, 1991
[Non-patent Document 6] Duncan, ef al., Appl. Environ. Microbiol. 2002 Aug; 68(8):
3841-7
30 [Non-patent Document 7] Transcriptional and Functional Analysis of Oxalyl-Coenzyme
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Disclosure of the Invention
35  [Problems to be Solved by the Invention]

The present invention was achieved in view of the above circumstances. An objective




[Means for Solving the Problems] As a result of dedicated research to solve the above-mentioned
objectives, the present inventors isolated lactic acid bacteria having an oxalic acid-degrading activity
several times 10higher than those of known lactic acid bacteria with oxalic acid-degrading activity, and
thereby completed the present invention. Specifically, they carried out dedicated selection to obtain
lactic acid bacteria that are capable of degrading a large quantity of oxalic acid. Lactic acid bacteria
that are capable of degrading a large quantity of oxalic acid were screened from 132 strains of
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[6] the composition of [5] for treating and/or prevernting renal/urinary calculus; [/] the composition of [5]
for treatiﬁ%o%#ﬁ?%?ﬁ“@sé%m%‘?d bacteria that have been independently isolated from feces and

15 gastric juices of human adults. As a result, the present inventors found lactic acid bacteria that
have an oxalic acid degradation rate of 50% or more when cultured at 37°C for 72 hours in a
culture medium containing 10 mM oxalic acid at pH 6.5 at the start of culture, and thereby
completed the present invention.

More specifically, the present invention provides the following;

20 [1] a lactic acid bacterium belonging to the genus Lactobacillus, having an oxalic acid
degradation rate of 50% or more when cultured at 37°C for 72 hours in a culture medium
containing 10 mM oxalic acid at pH 6.5 at the start of culture;

[2] the lactic acid bacterium of [1], wherein the lactic acid bacterium belonging to the genus
Lactobacillus is the Lactobacillus gasseri species or the Lactobacillus amylovorus species;

25 [3] alactic acid bacterium selected from the group consisting of (a) to (d) below:

(a) the Lactobacillus gasseri OLL203195 strain, which is a lactic acid bacterium deposited under
Accession No. FERM BP-11005;

(b) the Lactobacillus amylovorus OLL2741 strain, which is a lactic acid ba.cterium deposited
under Accession No. FERM BP-11007;

30 (c) the Lactobacillus amylovorus OLL2880 strain, which is a lactic acid bacterium deposited
under Accession No. FERM BP-11006; and
(d) the Lactobacillus gasseri OLL2727 strain, which is a lactic acid bacterium deposited under
Accession No. FERM BP-11004;

[4] a processed material of the lactic acid bacterium of any one of [1] to [3];
35 [5] acomposition comprising the lactic acid bacterium of [1], [2], or [3], or the processed

material of [4];



[8] the composition of [5] for treating and/or preventing osteoporosis;  [9] the composition of any one
of [5] to [8], which is a pharmaceutical composition; 5[10] the composition of any one of [5] to [8],
which is a food composition; [11] an agent for degrafiing oxalic acid or an oxalate compound,
comprising the lactic acid bacterium of [1], [2], or [3], or the processed material of [4]; [12] a method
for degrading oxalic acid or an oxalate compound, wherein the method comprises the step of
contacting oxalic acid or an oxalate compound with the lactic acid bacterium of [1], 10[2], or [3], or the
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bacterium of [1], [2], or [3], or the processed material of [4] in the 35production of a pharmaceutical
composBE TS &inYg r?g 4b_;preventing osteoporosis; [20-1] the lactic acid bacterium of [1], [2], or
[3]16r thEl proLe ssetiondte tisaohdddfon pecie tive g5 enelitncthfor tedating avhdéhreprapsntindieatel/urinary
calculusyf administering the lactic acid bacterium of [1], [2], or [3], or the processed material of [4]toa

subject;

[14-2] a method for treating and/or preventing renal/urinary calculus, which comprises the step

of administering the composition of 5] to a subject;

20 [15-1] a method for treating and/or preventing anemia, which comprises the step of
administering the lactic acid bacterium of [1], [2], or [3], or the processed material of [4] to a
subject;

[15-2] a method for treating and/or preventing anemia, which comprises the step of
administering the composition of [5] to a subject;

25 [16-1] a method for treating and/or preventing osteoporosis, which comprises the step of
administering the lactic acid bacterium of [1], [2], or [3], or the processed material of [4] to a
subject;

[16-2] a method for treating and/or preventing osteoporosis, which comprises the step of
administering the composition of [5] to a subject;

30 [17] use of the lactic acid bacterium of [1], [2], or [3], or the processed material of [4] in the
production of a pharmaceutical composition for treating and/or preventing renal/urinary calculus;
[18] use of the lactic acid bacterium of [1], [2], or [3], or the processed material of [4] in the
production of a pharmaceutical composition for treating and/or preventing anemia;

[19] use of the lactic acid bacterium of [1], [2], or [3], or the processed material of [4] in the

35  production of a pharmaceutical composition for treating and/or preventing osteoporosis;

[20-1] the lactic acid bacterium of [1], [2], or [3], or the processed material of [4] for use in the



[20-2] the composition of [5] for use in the method for treating and/or preventing renal/urinary calculus;
[21-1] the lactic acid bacterium of [1], [2], or [3], or the processed material of [4] for use in the 5method
for treating and/or preventing anemia; [21-2] the composition of [5] for use in the method for treating
and/or preventing anemia; [22-1] the lactic acid bacterium of [1], [2], or [3], or the processed material of
[4] for use in the method for treating and/or preventing osteoporosis; and [22-2] the composition of [5]
for use in the method for treating and/or preventing osteoporosis. 10 Brief Description of the Drawings
Fig. 1 shewstaerseselitgbiathed hyweribeaghainisieiing aeiigacid bacteria (genus Lactobacillus) with
high oxag A 'd@%e radation ablity-te dietary hyperaxalyria model animals, and measuring,the urinary
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burgglicus, Lactobacillus delbrueckii subsp. lactis, Lactobacillus casei, Lactobacillus helveticus,
Lactobacillus. acidophilus, Lactobacillus crispatus, Lactobacillus amylovorus (hereinafter, it may be
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the LactoAEMGs ARV OPESI0EL 88 ok alfo QRerHeA A dhshhaitisega3d 812727 strain isolated by
the presetnaiimadniprsictakdaaiic(@iclpagteria of the present invention are lactic acid bacteria that are
5characterized by having an oxalic acid degradation rate of 50% or more when cultured at 37C

20 Mode for Carrving Qut the Invention

The present invention relates to lactic acid bacteria belonging to the genus Lactobacillus,
which are characterized by having an oxalic acid degradation rate of 50% or more when cultured
at 37°C for 72 hours in a culture medium containing 10 mM oxalic acid at pH 6.5 at the start of
culture (hereinafter referred to as “lactic acid bacteria of the present invention™).

25 The genus Lactobacillus is one of the representative genera of lactic acid bacteria, and
includes 80 or more species. Examples of species included in Lacrobacillus include
Lactobacillus delbrueckii subsp. burgalicus, Lactobacillus delbrueckii subsp. lactis,
Lactobacillus casei, Lactobacillus helveticus, Lactobacillus acidophilus, Lactobacillus crispatus,
Lactobacillus amylovorus (hereinafter, it may be referred to as L. amylovorus), Lactobacillus

30 gallinarum, Lactobacillus gasseri (hereinafter, it may be referred to as L. gasseri), Lactobacillus
oris, Lactobacillus rhamnosus, Lactobacillus johnsonii, Lactobacillus fermentum, Lactobacillus
brevis, and Lactobacillus plantarum. The lactic acid bacteria of the genus Lactobacillus of the
present invention may be any species as long as they are lactic acid bacteria having an oxalic
acid degradation rate of 50% or more when cultured at 37°C for 72 hours in a culture medium

35  containing 10 mM oxalic acid at pH 6.5 at the start of culture, and they are preferably the

Lactobacillus gasseri species or the Lactobacillus amylovorus species. Examples include the



for 72 hours in a culture medium containing 10 mM oxalic acid at pH 6.5 at the start of culture. The
present inventors measured the oxalic acid-degrading activity in a number of lactic acid bacteria, and
specifically discovered that lactic acid bacteria name@ the Lactobacillus gasseri OLL203195 strain, the
Lactobacillus amylovorus OLL2741 strain, the Lactobacillus amylovorus 100LL2880 strain, or the
Lactobacillus gasseri OLL2727 strain have an oxalic acid degradation rate of 50% or more when
cultured at 37C for 72 hours in a culture medium containing 10 mM oxalic acid at pH 6.5 at the start of
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possmle Prafera lm%ont;jltg%ns Jinclude fi)r ex% pIe H 5.0 to, ’(‘5'}120 and temperature o 20C to 45C,
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and more prefera (fe condltlons a%e anaeroblc

10The prasémdrelibid déposhen cmléur@é@tddé@m fpais deniBlih 2081@Festradivimrddisactgbicillus
gasseri Qmazaﬁosaamatqmmm@%mﬁmmwewm t@%ﬁ@t@@é&&gﬁ\aﬁ%ae@@%tes‘mrm{!&tlona'

Init ute o Ad\éa %(szcflﬁfj rlalkl%mer%ce arllg’f;‘? olog Hel;leln elow, the contents specifying the
deposit &re aeséi e BA5E t‘é‘l‘{a THEH RGO e bR is AR abPEhA R
Depositairi{ I ompes the The “oxalic acid degradation rate” can be calculated according to the equation
described later in Example 1 and such.
The lactic acid bacteria of the present invention can be separated by known methods.
For example, they can be isolated by culturing bacteria obtained from the feces of mammals such
30 ashumans, separating the Lacfobacillus lactic acid bacteria based on the shape, physiological
characteristics, and such of cultured bacteria, measuring the oxalic acid-degrading activity, and
then selecting the Lactobacillus lactic acid bacteria having an oxalic acid degradation rate of
50% or more when cultured at 37°C for 72 hours in a culture medium containing 10 mM oxalic
acid at pH 6.5 at the start of culture. Oxalic acid-degrading activity can be measured by known
35  methods, and as an example, can be measured by the method described in the Examples.

Media that are generally suitable for culturing lactic acid bacilli may be used for



15National Institute of Advanced Industrial Science and Technology (AIST) (2) Contact information:
Tsulcuba Central 6, 1-1-1 Higashi, Tsukuba, Ibaralci, Japan Postal Code: 305-8566 Telephone
Number: 029-861-6029, 6079 (3) Identification display: Lactobacillus gasseri OLL203195
(Accession No.: FERM 20BP-11005; original date of deposition: September 2, 2008) Identification
display: Lactobacillus gasseri OLL2727 (Accession No.: FERM BP-11004; original date of deposition:
September 2, 2008) The Lactobacillus gasseri OLL203195 strain (Accession No.: FERM BP-11005)

and the @mwag?tﬁmm{masﬁ@t@rmf&1%BMS&Bﬁ&&%@&@fﬁéﬁi@@éﬁmﬁmﬁ%@&dﬁﬁ&s
2500IonySIr£ r hollgcc%ég I(_:%%toba éﬁ%&é‘?? Aggré(lgrig:ﬁgl)ois round,gale eIIOWﬁ?#g._In terms of
physiologica charac eﬁsﬁcs, it SAcws gr’ovr\}fﬁ at 256 800 38 e b%e 5%, mannose,
fructose, TGHRESIDSRUSGEDISE, Asalebica&aistpsploandyre afvsecin chelarmdivhorpiaietics agid
fegnegtaﬂ%ﬁgﬁﬁé hﬁﬁi@fi@'s@@# gm&@]}émfﬁa @u@ﬁaﬁelﬁiﬁﬂw%d%g%Qﬂﬁ%&@éﬁ%&gﬁl\b{ﬁ%&&%?@eﬁt 5.0t0
7.0. 30Media that are generally. used foy cylturing.lactig, aci teria are used. More gpecifically, any
et U SUIRAT SRS i USROS S i Heh IS SOk AR Bruines
substancdf apgditier Alriedtsrearibtitsedirt actasetiglodses srictodesituntosethstaratvihyeiolysate,
810|?5$eﬁ1t§5tﬁlgpﬁﬂtm%}ﬁ§[9%é§&an§g gogame.nba?%ﬁae%hmﬂsa%&% ﬁ%@l&&%@%@%%@&?fé}%%{t% éaftthe
acteria rganic nitrogen- ning_substances such as 35casein hydrolysate, whey protein
hydrolysgg?éja &ﬁ?ﬁ}%ﬁ%ﬁ%g@gﬁg ggngbél&’@ﬂ’rﬁég?i{ﬁf?%%?%gm%s. gﬁﬁﬁé‘i’f;ﬁb%,ﬂ%e%p extract,
fish meatoeixktace, yeéscepﬂmmanﬂw&tWBe 8 used as growth promoting agents. It is
degijable to carrmydgfég@w&@wﬁ&%rd@aam@ﬁ@oyﬂggamfﬁwg&mx BIpP R FeYTiRdiuLnder

microaeg%pmk%ifllig copditions in commonly used liquid static culture and such. For anaerobic culturing,
qaé

known te GUHE U E et od SFEnitah iy mheRePL X BB AT HiIgkibe Baisnh(Beaisibe applied,
and othePepetitadsafithe Matdraldppliede Gehévatlyedadusiitiab Semperatdrédshpedderablya@iio 40C,

but othegém%gt&gﬁt&gggg& ﬁ?ﬁ%ﬁ@?&@ﬁ%@ﬁéﬁ?&%@&the temperature allows the bacteria to

grow. The pH of the culture medium is preferably maintained at 5.0 to 7.0, but other pH conditions are
also accepthbl¥HE Bhh SRotHaTp AP sidiethE sERE AR d giet QegrnriFmd eaasirn HE Obeltbeit under
bafch cuNeterdriditiong: d0GhrecallynthateialiSugdinaadS perfetably (BA30)24 hours, but, other

culturing e BHEASRBHAERIAD B AN B AR PRTS 1% SARI AWkuba, Tharaki, Japan
Postal Code: 305-8566 '
Telephone Number: 029-861-6029, 6079
(3) Identification display: Lactobacillus gasseri OLL203195 (Accession No.: FERM
20 BP-11005; original date of deposition: September 2, 2008)
Identification display: Lactobacillus gasseri OLL2727 (Accession No.: FERM
BP-11004; original date of deposition: September 2, 2008)
The Lactobacillus gasseri OLL203195 strain (Accession No.: FERM BP-11005) and
the OLL2727 strain (Accession No.: FERM BP-11004) are Gram-positive bacilli, and their
25 colony morphology on Lactobacilli MRS Agar (Difco) is round, pale yellow, and flat. In terms

of physiological characteristics, it shows growth at 45°C and has the ability to ferment glucose,
mannose, fructose, galactose, sucrose, cellobiose, lactose, and trehalose in the form of
homolactic acid fermentation. For bacterial cell growth, the pH of the culture medium is
preferably maintained at 5.0 to 7.0.

30 Media that are generally used for culturing lactic acid bacteria are used. More
specifically, any media that sufficiently contain the main carbon sources, as well as nitrogen
sources, inorganic substances, and other nutrients can be used. Lactose, glucose, sucrose,
fructose, starch hydrolysate, molasses, and such may be used as a carbon source according to the
assimilation properties of the bacteria used. Organic nitrogen-containing substances such as

35 casein hydrolysate, whey protein hydrolysate, and soy protein hydrolysate can be used as a

nitrogen source. Furthermore, meat extract, fish meat extract, yeast extract, and such may be



The present inventors deposited the "Lactobacillus amylovorus OLL2741 strain” and "Lactobacillus
amylovorus 0LL2880 strain” of the present invention with the Patent Organism Depositary of the
National Institute of Advanced Industrial Science andTechnology. Herein 15below, the contents
specifying the deposit are described. (1) Name of depositary institution: International Patent
Organism Depositary (IPOD) of the National Institute of Advanced Industrial Science and Technology
(AIST) (2) Contact information: Tsulcuba Central 6, 1-1-1 Higashi, Tsukuba, Ibaralci, Japan Postal
Code: 3Qp:86856.200 819pHBEAY ¢: 029-861-6029, 6079 (3) Identification display: Lactobacillus
A

| OLL2741 ( i .. FERM BP-11007; original date of d it: Sept 2, 2008)
o et dis S5 A S G L B R AR BN G P B PR cricinel
date of degposii: ¢ ptelnber2o2008): 5T didciobaciuszemijorerisOid 274d estitaine §Adseskion No.:
FERM BRs1 HQ&%%%H@'M%W%&%M& FERM BP, C&f‘f@gﬁé are e raRgsitive bacilli,

and their colony morphology on Lactobacilli MRS Agar (Difco) is r%und, )ale yellow, and flat. In terms
of pRysiclégitas ERaraREREICS ARH TIRHBES RPN At RCARRtP o feriRsAt Giulse,
mannoseuftusiosmpgedactosersiicabde 3 0atclivsehlactbse tamgkteehal osaditithe formrofiBoilomolactic

acid fermepyajion. Eor bagiipLeY SR, G RELRLAE QLR R ISRIEIGIANYmaintained a

5.0to 7.0. I enerally used for culturi g.lactic acid bacteria are used. More

edia that are
specificangﬁfwlmgeﬁg%?é@ﬁ&%w%%9@%%3 {i58% s e acepinkle as e g e slitces,

inorganiatubstardesandtothennutdelisicgrehedset taciodenghmbsdasticroserdainditass, starch
thf@'ysef}gng%ew&%%ﬁa%ﬁ%a @gﬁpe%y&a‘} 38 ?o%ﬁﬁe&a%gg%ﬁgpgﬁ%&c%ngﬁﬁf‘e@g@m@tlon

properties 0 bacteria use rganic nitrogen-containing substances su s 9 casein hydrolysate,
whey protiePifdeoty dang ariBestRrisFR &M E/arBlysate can be used as a nitrogen source. Furthermore,

meat extract, fisiThieaiexitasteyaasidesvanid and Suerobary he wmnelbas-gr@VhROnakhg agents. It is
desirable.to catr t culturing. under rohie. eonditio t I ' r
microaerop i é%%qr? |tf(1)ms[?r1f %g%grﬁé% y usgggﬁ%u%&f?@g&%ﬁ%ﬁ@ﬁ@%ﬁ%@?ﬁi agg%%fring,
known tepphgiiay ddheaatien dosBisr s ehbndustaalSsirers aed Hrbaalesymali#reiapplied,
butigthemeiherls doayiseHbe Rpied dephgtally dherthdtlre temperature is preferably 30 to 40C, but

other temp re conditions are. acceptable as lon et erature allows th ria 1Q grow.
The pH of ﬁf féuu l?ré’?m%%ﬁ&‘r%‘i% lfé%r%%gg%k%%r%naajtﬁ%a%%t& 5t g%%gn%sal %ﬁ?%ﬁ%?b@p?ognfd?t%% are also
acceptabfetisnpddgstisuise bidanooed industieb aitsesrand EshonlegeataiEd be carried out under
batch cultuye) eanditienstapresallYsiReHauliuning Bme s pefesallystiba2thheuissdpahother culturing

times are also a?t'es%'?gle asslpgl_ §1§6the bacteria can grow. Furthermore, the present invention relates
to processed ma &ndls (fc{ )6 lactiC acid 15bacteria of the present invention (hereinafter, referred to as

"pré@essed matetrdipbpnndiprabemp29-861-6029, 6079
(3) Identification display: Lactobacillus amylovorus OLL2741 (Accession No.: FERM

BP-11007; original date of deposit: September 2, 2008)

Identification display: Lactobacillus amylovorus OLL2880 (Accession No.: FERM
BP-11006; original date of deposit: September 2, 2008)

25 The Lactobacillus amylovorus OLL2741 strain {Accession No.: FERM BP-11007) and
the strain OLL2880 (Accession No.: FERM BP-11006) are Gram-positive bacilli, and their
colony morphology on Lactobacilli MRS Agar (Difco) is round, pale yellow, and flat.  In terms
of physiological characteristics, it shows growth at 45°C and has the ability to ferment glucose,
mannose, fructose, galactose, sucrose, cellobiose, lactose, and trehalose in the form of

30 homolactic acid fermentation. For bacterial cell growth, the pH of the culture medium is
preferably maintained at 5.0 to 7.0.

Media that are generally used for culturing lactic acid bacteria are used. More
specifically, any media that sufficiently contain the main carbon sources, as well as nitrogen
sources, inorganic substances, and other nutrients can be used. Lactose, glucose, sucrose,

35  fructose, starch hydrolysate, molasses, and such may be used as a carbon source according to the

assimilation properties of the bacteria used. Organic nitrogen-containing substances such as



invention"). Examples of processed materials used in the present invention include culture,
concentrate, paste material, spray-dried material, freeze-dried material, vacuum-dried material,
drum-dried material, fluid material, dilution material, &d homogenate, but are not limited 20thereto.
Processed materials of the present invention can be obtained by known methods. For example,
cultures or concentrates can be obtained by using the culture supernatant or components of the
medium after completion of the culturing of the lactic acid bacteria of the present invention directly, or

by concenliating, Hhe1Rediunheppesieih FUIHRINRIAnRQ0IPIRAGICE RRERAHIE QRIBINGL PYs 2
homogenizingﬁthe lactic aa%i %acteria or lactic acid %%cteria-containingﬁsubstances of the present

d
inventior IS RGN apPrOPAatE dRIRE™ Tachridh Bt QU Batist iR brote U X BFials of
the presentdrsegrioyviicarmbetisedagmtiegrade oxalic acid or oxalate compounds, or for treatment or

prevention of oxalicagidraseqsialed diseatrriagGhas leRalHInRPHERIGHY. ARGMIA, ¢, Gateoporosis.
30Furthermaore, in the body of SUbJ%CQS vr%:/fr?lo 1ave heen administered, with the_lactic acid bacteria and

processéd i PGP THBIRRASERR IS ERBRENARed daRd statiteatinrs 60d ke
suppressea ayzetiizinguheiogako@aeidtadgiaogattisstthe ikt tactit cadicrbacteder andabracessed

materialgpfthe g&??ﬁ%&k@%@ Ofhplied, bﬁ%ﬁ%ﬁ?&ﬁ@&g@@ﬂﬁfﬁ%ﬁéﬂgﬁféﬂ inslidesgrganisms that
are affected with or at risk 350f beln%aﬁected with oxalic acid-associated diseases. Without particular

limitatiort SRR AR IHEF RIS 8 B IS ARG viith SRS TP Sa s SRt Y R 8eeg4ablaterials

of the présanis 1Beinveptianitecldeathisrialsdfor exanple, humdhsf ivestdickanipdalspecies, wild
iy _ , . > ! - e

e e ReR B main AR EOIG AR IR ERAROR ARSI RIS SOITRIIIGA facte

5"compdiasrislt hietpriade i awentiohuring capibseinpusing seiomAe prédeRrinve saafitivay-
comprise;dasrakgmide;uneadigriingrepiefetabad ditie34shitak]&ioboral dngestgniand subalsteeding, and

solvent sa%gggg% a&?fo@%&@ﬁ@%ﬂﬁt@ &&mprise the later-described pharmaceutically acceptable

| by mayggmerise i . |
carriers, car rates, proteins, lipids, vitamins, biologically essential trace metals, flavorings, and

such. 10The conibfisRAr OO FEsE MTRDE RN GRlAEH D PIRrPss i faisipla aihdrolasic aeid or oxalate

compoumnds:coifof fheatingariprexantingeaxalicacidfassocintedsisaases suahials MpYyrany calculi,
anemia, and (gste porosis. The compositions of the present invention include, for example,

mvcfan z?n ) " . . Y . -
pharmaceutical compositions (hereinafter, it will be referred to as "pharmaceutical compositions of the
present 15inventigigmples of processed materials used in the present invention include culture,

concentrate, paste material, spray-dried material, freeze-dried material, vacuum-dried material,
drum-dried material, fluid material, dilution material, and homogenate, but are not limited

20 thereto.

Processed materials of the present invention can be obtained by known methods. For
example, cultures or concentrates can be obtained by using the culture supernatant or
components of the medium after completion of the culturing of the lactic acid bacteria of the
present invention directly, or by concentrating the medium, or such. Furthermore, homogenates

25 can be obtained by homogenizing the lactic acid bacteria or lactic acid bacteria~containing
substances of the present invention using a known appropriate device.

The lactic acid bacteria and processed materials of the present invention can be used to
degrade oxalic acid or oxalate compounds, or for treatment or prevention of oxalic
acid-associated diseases such as renal/urinary calculi, anemia, and osteoporosis.

30 Furthermore, in the body of subjects who have been administered with the lactic acid
bacteria and processed materials of the present invention, absorption of oxalic acid contained in
foods can be suppressed by utilizing the oxalic acid-degrading activity of the lactic acid bacteria
and processed materials of the present invention.

In the present mmvention, “subjects” includes organisms that are affected with or at risk

35  of being affected with oxalic acid-associated diseases. Without particular limitation, organisms

that are to be administered with the lactic acid bacteria and processed materials of the present



Pharmaceutical compositions of the present invention may comprise pharmaceutically acceptable
carriers in addition to the lactic acid bacteria and processed materials of the present invention, and
may be administered orally or parenterally, but the plr@ferred administration method includes oral
administration. Examples of pharmaceutically acceptable carriers include 20surfactants, excipients,
coloring agents, flavoring agents, preservatives, stabilizers, buffers, suspending agents, isotonizing
agents, binding agents, disintegrants, lubricants, fluidity accelerator, and corrigents, but other
commonliyweseidrcarclare cahrbds feckapppogriatelynShecificet ynlight gpoidouddsitidiadsidniactose,
crystalling.ggllulose, mannitol, starch, calcium carmellose, sodium carmellose, hydroxypropylcellulose,
hydroxypropylmethylcellulose, 25polyvinylacetal diethylaminoacetate, polyvinylpyrrolidone, dgelatin,

middle-chain fatty AHIEFERBIG cHIRR SRy BRFEHHACREIS (P SGErRASE SRk tOFBITEw Est giiact
carboxyrmattyloellvloseceow statetialndrganic: saltinandisuhaemitalbgemed tovdarious known

dos%ge f“%&%ﬂi@&‘éiﬁ etgﬁggggtaﬁ%g})é%g#ﬁtions for oral administration, and such examples include

granules, powders, tablets, pills, capsules, liquids, syrups, emulsions, 30suspensions, and troches.
Furthermore, by présafmpEHwtafitie SxeaorRBe ABY FRERGER (WERIGBINA. [eabER skilled in the

art, the lagfie dieitshagteiveo kprabRskedlaieriRtaldtbrorasaridinge BB tambetRAS ReHGd
efficiently, e intestine without being.affected by gastric acid. .. harmaceutical compositions
orodce L B B R B e R R Ron e
expectedaiPehyibH s pretase-Haigkadittaes g loeinaertsratiah dreretmatalse fic eifgiog ichlic

aciggassociated giscasepdbiiasabhBasiomoinidnthesehastatiapdthe pbaunacestion sampesitions.
Furtheituorq {Whe above-gnenti n%d &harmaceutic{all comﬁositio s are.e e%e ted to exhibit effects of
oxa é% g or 1 1

suppressing eef:%lggg%ltlohoor oxalic A&d %B%et%?ﬁga‘%r? 160aS i the Boay of STBjELEWHE are
administered/ witkith s dlonhip 68/ibies 2B QpthePATERE: compositions of the present invention include, for
example, food campeasitignstbeseinalioncteiR madiaasifaedCemresitipns AdhepLagent invention”).

Food compositigns of.the present invention.may, inclugde, carbohydrates, proteins, li %% vitamins,
biologoAT RSN G HRBIA (L SR L L At A G A R S B st
caddonatayeniebsiich), flavorings, and other components in addition to the 10lactic acid bacteria and

processed mateialsahiBeHRIESEALIHNERHOB ARG IRSKARN AP the.qronth.of Igetigyacid

bacteria. Carbohydrates include s s, processed Slarcl”é (dextrin, as well as soluble starch,
British sf&R B i ZUacET AP é%ﬁoe&ai?g%%%i gheria a5d rerasstdrnatsEi EQL P RIESPbroteins
include aniwrel can dnsl amt phetednsiswthesowibiolerpikeptredby, 1if skerprofitk pbadiemipaatiathy -skimmed
milk powdeih PSRN EKIRRNERIIHASY. PrREIRIRY pharmaceutically acceptable carriers include

20 surfactants, excipients, coloring agents, flavoring agents, preservatives, stabilizers, buffers,
suspending agents, isotonizing agents, binding agents, disintegrants, lubricants, fluidity
accelerator, and corrigents, but other commonly used carriers can be used appropriately.

Specifically, light anhydrous silicic acid, lactose, crystalline cellulose, mannitol, starch, calcium
carmellose, sodium carmellose, hydroxypropylcellulose, hydroxypropylmethylcellulose,

25 polyvinylacetal diethylaminoacetate, polyvinylpyrrolidone, gelatin, middle-chain fatty acid
triglyceride, polyoxyethylene hydrogenated castor oil 60, sucrose, carboxymethylcellulose, com
starch, inorganic salts, and such are included.

Various known dosage forms can be used to prepare formulations for oral administration,
and such examples include granules, powders, tablets, pills, capsules, liquids, syrups, emulsions,

30 suspensions, and troches. Furthermore, by preparing an enteric-coated formulation by methods
well known to those skilled in the art, the lactic acid bacteria or processed materials of the
present invention can be transported efficiently to the intestine without being affected by gastric
acid.

Pharmaceutical compositions produced using the lactic acid bacteria and processed

35  materials of the present invention are expected to exhibit oxalic acid-degrading activity or

preventive and/or therapeutic effects on oxalic acid-associated diseases through the action of



protein concentrate, whey protein isolate, a-casein,13-casein, ic-casein,f3-lactoglobulin,
a-lactoalbumin, lactoferrin, soybean protein, hen egg protein, meat protein, and hydrolysates thereof;
and various types of milk-derived components suchlds butter, whey mineral, cream, whey, non-protein
nitrogen, sialic acid, phospholipids, and lactose. 20Examples of lipids include animal oils and fats such
as lard and fish oils, as well as their separated oils, hydrogenated oils, and transesterification oils; and
vegetable oils such as palm oil, safflower oil, corn oil, rapeseed oil, coconut oil, as well as their

Sepafate}ﬂe‘%ﬁ%a'&i@@%ﬂﬁ%ﬂ&ﬂ%&ﬁﬁ&&ﬁé&%ﬁt@iﬁ@@élom@ﬂi&e@fﬁ%mﬁé ottaming daetude vitamin A,
carotene B compl vitamins, vitamin C, 25vjtami J?) atﬁjg V|ttam|n E, vitamin Kfamtll w}amln P,
tgté e ¢ abso é’l

vitamin @ tﬁ?ﬁl%%?&icﬂgrﬁ{ﬁﬁéﬁ?g fotin, |n03| ol %“&Pﬁ%ésén olic’aci xamples of
mlneralsmmﬂﬁudeldaiculmqybma&wﬁmnmb@hm%?»ls}ajdﬂﬂwhoppfeﬂdlmmsmmdg&ﬁbé@ zinc, and
seleniu%mpofgggscompositions of the present invention are not limited in terms of their category or
type, and may be functional food, specified health food, food for, specified use, fOP ith 30nutrient
function claims, RBERFFRYS: ﬁ%ﬂ@‘%ﬁ% W5F %ﬁ?@&fb‘f?&ﬂp &€ “381 PSR %éé\/?\/ 8fhge, dairy
products:sughvsitaie@sednjioguriseasonnyier sushositierdietihy prosutteresataisd not limited in
their forms, and may take e foruehany. defriy it Ahal gas-Re.sRmmenly, disjrilesauch as

solid, liquid, fluid djet, JeIIy tablets ranules or capsules and ay be ad d to varlous foo s(mllk

soft drinkLfERRentERIGRIRE j;}’o‘iji:? JEAsE Tprialy( IBf‘é’(ﬁﬁe%E rZIBin ESP?’SH%%HK liquid
dlet foodHtride pmkssmﬂ|Ummahﬁanhﬂdcm:eh)th0mngsessdobfbachmﬂpenmeddﬁilgpavahabIe
nti r I y
e e B P et
mvenUorﬁ%%@%Rféé%%%&%ﬂ@%?ﬁﬁron dietary products comprising dairy products/fermented milk as
described abovecar&dh;sﬁammar&rsd@r@rmensgdmm(delmis/fmmammmnhdsumms yogurt and
cheese. Wheh Sibey aig aseasaiadals, alher micieaiganien éﬂ&‘iﬁ@%&%ﬂé&ed as long as they do

not interfere with manu acturlng 0 alry products ort ein abltatlon prollferatlon of the lactic acid

bacteria of the pFé@@Fﬁ RS im elude prEmpapdRipE o sipmadching rhelssadine wibruekii
subsp. badga ks W@&qm&%%ﬁ@mﬂhﬁm svdaehssiipwirsidophitswite brateimajbepacterial

species of lactic acid terl urt an addltlonally the e 10 ]é)acterial
species Eer{?era ynﬁge%afgof‘ yog r¥ ore éseose &nd made imto g%arte%/s‘.: Saif p%%( q'?\éggkr‘] " fermented milk

can be mahafedtiadn Siatp fheiabesdeae RIUAEY keB RBEBYtSINER PRetHBdaEBY ERAMHRS, plain
yogurt ca&&%mﬂaﬁw@@@%mﬁmmmm@m@m@a starteehiihepaladmilceneairy

products thave boetep subbectedt 1@%@1 % | 0 m al%elnl%atlon sterilization treatment, followed
by fermeftsti co&lng ESFuit ermore Hweppre mvenflon relates to uses of the lactic acid

bagferia and pro’éé@@@dﬁﬁ@ﬁé@&lﬁ @ﬁhéepﬂ@%tqméﬁﬁéﬁs suchragdpndierdditheilisas wllisdtients
for degr@@fﬁﬁa@sp&ﬁsaﬁ%wg%a{eaeog@rraa@mﬁgemiamm@ﬁ@eahwdagét@aslametﬂfes%messed

materials#g] the pre ent in ntlon Suc tél ents orlde atlo rade li aglddand o>§e(lia(t) s,
compouf Oﬂfg f’i)‘%\pa%eﬁ adatio C(r)ﬁlgy%c A& Aud! et%af >%gc it atid Bactena or
and transesteriﬁcatlon oils.
Examples of vitamins include vitamin A, carotenes, B-complex vitamins, vitamin C,

25  vitamin D family, vitamin E, vitamin K family, vitamin P, vitamin Q, niacin, nicotinic acid,
pantothenic acid, biotin, inositol, choline, and folic acid. Examples of minerals include calcium,
potassium, magnesium, sodium, copper, iron, manganese, zinc, and selenium.

Food compositions of the present invention are not limited in terms of their category or
type, and may be functional food, specified health food, food for specified use, food with

30  nutrient function claims, health food, nursing care food, confectionary, lactic acid bacteria
beverage, dairy products such as cheese or yogurt, seasonings, or such. The dietary products
are also not limited in their forms, and may take the form of any dietary products that can be
commonly distributed such as solid, liquid, fluid diet, jelly, tablets, granules, or capsules, and
may be added to various foods (milk, soft drink, fermented milk, yogurt, cheese, bread, biscuit,

35  cracker, pizza crust, formula milk, liquid diet, food for the sick, nutritional food, frozen food,

processed food, other commercially available foods, and such). The above-mentioned dietary



processed materials of the present invention, the above-mentioned pharmaceutically acceptable
carriers, the above-mentioned carbohydrates, proteins, lipids, vitamins, biologically essential trace
metals (manganese sulfate, zinc sulfate, magnesiumZxhloride, potassium carbonate, and such),
flavorings, and other components. Furthermore, the dosage forms of the agents for 25degrading oxalic
acid include, for example, the above-mentioned dosage forms. Furthermore, the degradation
agents can be rephrased as "methods for degrading oxalic acid or oxalate compounds, which

comprise,1hgteR of GOMARIAGRAIGACIL RN Ale R RRUAdS Wi RCticRCig acteria or a

processed material of the present invention”. Thé above-mehtioned step enables efficient degradation

of oxalic acid or SREIAE S GEHH B EREL IR RCE B e NAE bR R ey GEcp RS RRLINP & bR BREETaer
cond itiqdat@whinhﬂ;ﬁdanﬁq;a&iddﬁac@mt&iqﬁ@ dapre pentunistfatimiacad wilky hsej arcbed dtans, ianihich
the lactic,acid, bagiera Y, &Esﬁlggawﬁwaﬂc@ﬁ&féﬂeﬁtmﬂk suc,%%%fg;&%a%ﬁ%@%?s Rhsses

include methods for treating and/or preventing renal/urinary calculi, anemia, and osteoporosis, which

comprisdFERESE At MBI SoRISHRISEI BAL RS iAdoNsFIdsng mabsyAle prtidsieent
inventionsehsiliejecisu februdho e daentontdisubike thhatdtationdpgafisatiooftlietthi ladtc acid
bacteria of 13 DI@ees ?e%éﬂ%?%%{go‘%{th%o‘%r%?eﬁﬁﬁfiQ,Vﬁggﬁa%rse%%ﬂ%&é&fnﬁﬂ’ﬁaP%%&Qf}E% body of
such organlsms,__ora art rese_cte or eliminatedfrom s C rganisms. i eorg_anlsr_ns are.not
particulafk/Hineed Sebid-ihelgae aRim B {eeRas B e ansi et e abmrilsissedsp hime Whigtanimals)
5In the preserjdnverdon! sperunistiatonidnthidesianal pad:pareatedaladilivistiafians: lxamples
include oral administration,.tubal administration enteral administration. . Or ministration
oo A Rk 8D R SN A0 S TRl BCTUNS RO Bioge i BRI 1

tablets, dapsnIRFO NgtAasd dpmened EHsespbnBinsiectned vtretbe dhy e orssntiarORdEnteral
administaiionrinshedes adisisikatignanpiim fnsanetan tejaction furdernensithe iaetic acid bacteria
or procesged [natetr.ials é)f the present ?vgntgﬁ(nogadmbe a}ggﬂntis%gr gloc%ll to the rtegi%)nhto e treated.
For exar%p?g?tﬁlee)l} can bé administerec ebyrﬂsmg CAtRelErs B ok |n?g?:t|§nn Ut tzjcseurgoery?f%1 g
Furthermrengonepusitoistivith Yetliceldonrimend. delbxarddy denpouiatiscardtsealBigoduced by

utilizing the oxalieagiehsiees adingragihtinehiig lagicagd haciets adiprReesasd malesials of the
present mventl(ég. Ttg—:- n:%etr:%p%s fo%grotdg%rlll% compositions with reduced oxalic acid or oxalate
compouﬁ&%c%?s enﬁar CLULY HVERES %%rﬁpnse?ﬁ‘e step of contacting compositions comprising oxalic
acid or oxalate comaputiesisfilithutes lachidasitmaderisorpmeessbd avidteriakslsfavoproseads,

invention, i Bis-8iap-ARakIes &fficiantyrdusiion ahHesefamauniob oxaliracis anaxalite copepound
contained in th (%ngo$ltlons Herein, "reducad o{gallc acid or oxalate compound" means that the
amount BFBYAAE HGES %3?&:3{?@@%86%%31% B BEVA L HBRAR Sompositions containing oxalic
acitlor oxalate compegautafterdigraalabve mantichalt steplitiessdlibnltrér befd imtheria or
above-mentioned Siab: 188 Oxelic-ackt anexakieremRUNd LA A% Saihinhafeduced.dprerample,

when the amount of oxalic acid or 50xalat((e1 compound af&er_the above-mentioned Step is less than
that befFETRRE 4 @%E‘%ﬁﬁ&ﬂ’e carbohydrates, proteins, lipids, vitamins, biologically essential
. trace metals (manganese sulfate, zinc sulfate, magnesium chloride, potassium carbonate, and

such), flavorings, and other components. Furthermore, the dosage forms of the agents for
25  degrading oxalic acid include, for example, the above-mentioned dosage forms.

Furthermore, the degradation agents can be rephrased as “methods for degrading oxalic
acid or oxalate compounds, which comprise the step of contacting oxalic acid or oxalate
compounds with lactic acid bacteria or a processed material of the present invention™.

The above-mentioned step enables efficient degradation of oxalic acid or oxalate

30  compounds. The above-mentioned step is preferably carried out under conditions in which the
lactic acid bacteria of the present invention can survive, or conditions in which the lactic acid
bacteria of the present invention can ferment.

Furthermore, examples of uses include methods for treating and/or preventing
renal/urinary calculi, anemia, and osteoporosis, which comprise the step of administering the

35  lactic acid bacteria or processed materials of the present invention to subjects.

The above-mentioned “subject” refers to organisms to which the lactic acid bacteria or



step by 10% or more, 20% or more, 30% or more, 40% or more, 50% or more, 60% or more, 70% or
more, 80% or more, or 90% or more. Furthermore, the oxalic acid or oxalate compound can also be
said to be reduced when the compositions do not corain oxalic acid or oxalate compound at all after
the above-mentioned steps. 30Examples of the above-mentioned "oxalate compound" include oxalate
compounds such as metal oxalates, anunonium oxalate salt, and amine salt of oxalic acid, or oxalate
contained in plants such as vegetables. More specifically, examples include organic salts or inorganic

salts (calgium.salt magnesimonlk oAl sedium vacegen pxalalen oL pRRaSIy salb of oxalic

acid, iron oxalate, and oxalic acid hydrate. Furtheiniore, "oxalate'’compounds” can be 35described as

"oxalic abfEEYHteCbR REIRERSGHISTHEproiae dToRaiatd RiFeRifeh didS6I0EMSIHARE 104 All prior art
referencearcitethiieiéini@ate andanehratedipareferencs nindhis destogitiannttapiples and vhldrein
below, t%g%gnt invention will be specifically described with reference to the Examples, but it is not
to be construed’as being limited thereto. <Standard strains> L. gasseri JCM1131 T L. amylovorus
JCM1126T 10[EXapRIpent inpeipipn [Aminicipbantcnal sdes sred yubpapaibial adminisiatinmterial
strains hekhkyMeitidRaisiet Conpaiaton andibsticiatidshaciatialst mins0biinedfapnthe Japan
Collection of Mica%[%gnifn%%ﬁcrl}/qa%{l EN&J@Q@&Q Iree z?t%@tfor wer usoerdI é)lélliti%ﬁ%b%cteerial strain
name indicates bacterial strains hel y Rﬁeul airies eorporatlon. JEMIR the Dactéhial strany 15name
indicatesS WaRISHER 86 AT HesdnsyiEsI SBUPi T oleetien bBEws coYINsmSTITIHIRIE REBResOUICE
Center. selectiieRartasial eedstof each of the lactic acid bacteria samples were dispersed in a

sterjlized 10% (vir{v skim.milk medium (Mejji Dairigs.Corporation d stored at -80C in a deep freezer
i use, 207The AT M L N i AT A B L e hasing
degradatiortestivisg.dhaitistio xalit kesigria or pregespot dutbdeteriatapiersnihiientiondandes/eral strains

from eaclisheiiesa e R isRRCISS O RACRGIkdacterianalhRy MSiitiaeR RRRIBHGY Were

used. Each bac rgal stra'in vgllla% jpilf?‘iced d’n a sealed container with an oxygen-absorbing/carbon

25dioxid1e3‘stfzjn 96roe ﬁrcsll’(l)é gﬁen SO OP A R (manufactured by Mitsubishi Gas Chemical Co.,

Inc.) and anaeroBistiyroghuredPRTiA6 olrsydncad MRS anddomexBifco;dDuteoitdbiaUi8A). Next,
0DEO0 of thephiaipesinuituraseltirnwasipyeasdeshang haiRDRAR waa saivsiadia frotheigpfter, 5
uL of the OI;£)6O -am%#}sﬁted cul%urg s%}utlon ,ﬁ{_]as a%qéegt 5 %Iagcfig ngggllu(grsli Iggg%%grggurgéémg equal
amounts St SRS REGRIRT(BIYEB  Bbtroft ! MEUSE) With g comp
oxalic acid or oxalate compounds of the present invention comprise the step of contacting
compositions comprising oxalic acid or oxalate compounds with the lactic acid bacteria or
processed materials of the present invention. This step enables efficient reduction of the
20 amount of oxalic acid or oxalate compound contained in the compositions. Herein, “reduced
oxalic acid or oxalate compound” means that the amount of oxalic acid or oxalate compound in
the above-mentioned compositions containing oxalic acid or oxalate compound after the
above-mentioned step is less than that before the above-mentioned step. The oxalic acid or
oxalate compound can be said to be reduced, for example, when the amount of oxalic acid or
25  oxalate compound after the above-mentioned step is less than that before the above-mentioned
step by 10% or more, 20% or more, 30% or more, 40% or more, 50% or more, 60% or more,
70% or more, 80% or more, or 90% or more. Furthermore, the oxalic acid or oxalate
compound can also be said to be reduced when the compositions do not contain oxalic acid or
oxalate compound at all after the above-mentioned steps.
30 Examples of the above-mentioned “oxalate compound” include oxalate compounds such
as metal oxalates, ammonium oxalate salt, and amine salt of oxalic acid, or oxalate contained in
plants such as vegetables. More specifically, examples include organic salts or inorganic salts
{calcium salt, magnesium salt, sodium salt, sodium hydrogen oxalate, or potassium salt) of oxalic
acid, iron oxalate, and oxalic acid hydrate. Furthermore, “oxalate compounds™ can be
35 described as “oxalic acid source” or “compounds that produce oxalate ions when dissolved in

water.



3020 mM ammonium oxalate solution (pH 6.5, containing 50 ktmol of oxalic acid), and the obtained
bacterial cell suspension solution was placed into a sealed container with "Anaero Pack-Kenlci" and
statically cultured at 37C for 72 hours. The obtaimed culture solution was diluted ten times and
0D600 was measured using an absorption spectrometer. 351 mL of the obtained culture solution was
centrifuged at 15,000 rpm for one minute at 4C, and 50 p.L of 30 mM crotonic acid solution was added
as an internal standard solution to 15 500 p.L of the supernatant. Then, proteins were removed using

the Carrez reageql (o of SANIRAGAA LALR0RO HiBRInAA0 o el dstledwaterkang Carer |

solution (17.2 g of K )6]:3H20 In 100 mL of distilled water); s was centrifuged at 10,000
rpm for three minutes at 4C. The supernatant was collected using a 0.22 um filter. Thereafter, this 5
solution Wasnspibjected to HPLC. For all the oxalic acid measurements in the solutions below, the

above-mentioned el RN SHLANGIDA SXRBITENIS. HEH, e pRLPIALYdBLIne following

conditions. <Analytical instrumen erformance fiquid chfomatography:
(MmaRUfadfRBIPISY: SHirHd8 2QIEO RSB EH REm® HE&amay&s> Column: polymer column for
organic acichanatysisaihekyo Chemical Industry Co., Ltd. / TRANSGENOMIC ICSep ICE-ORH-801 6.5
mm ID x 300 mm. }égfﬁ Kit: Guard column cartridge for organic acid analysis ICSep ICE-OR_H-801
4.0 mm 1D X290 thim Detector: Erlectrical conductance detector (Shimadzu CDD-10A) Mobile phase:
aqueousis grmpresteltelifdnic acid solution  Reaction solution: aqueous 5 mM p-toluene sulfonic
acid-100 j.tM EDTA (2Na)/20 mM Bis-Tris 20solution Oven temperature: 50C Flow rate: 0.5 mL/min
(boltB m 'I%I%h?s and reaction solution) Amount of sample: 10 jiL Oxalic acid and crotonic acid were
determined roﬁwethle HPLC retention time. Each 25 compound was quantified based on the peak area
values in the HPEQ@ dhaalacteptid baoiaialientidgrasad dnaleareleftixatid Aerdonakstaisalbebbbaccording to

the followjfegiqomialiQ T dPseHARRLIH Nake d Wi d Hidtertal sRdihd BBAnLXaHMR e FAnEANERtien e
medium 12?5&?&%&?‘35(: E?&\/I) RIKEN BioResource Center were used. OLL in the bacterial strain
name indicates bacterial strains held by Meiji Dairies Corporation. JCM in the bacterial strain
15  name indicates bacterial strains held by the Japan Collection of Microorganisms (JCM) RIKEN
BioResource Center.

The bacterial cells of each of the lactic acid bacteria samples were dispersed in a
sterilized 10% (w/v) skim milk medium (Meiji Dairies Corporation), and stored at -80°C ina
deep freezer until use.

20 The following method was used to perform primary screening of bacteria having
degradation activity against oxalic acid.

A total of 41 bacterial straing which include several strains from each species of the 27
species of lactic acid bacteria held by Meiji Dairies Corporation were used.

Each bacterial strain was placed in a sealed container with an oxygen-absorbing/carbon

25  dioxide gas-producing agent “AnaeroPack-Kenki” (manufactured by Mitsubishi Gas Chemical
Co., Inc.) and anaerobically cultured (37°C, 16 hours) in an MRS medium (Difco, Detroit, M1,
USA).  Next, OD600 of the obtained culture solution was measured, and the OD600 was
adjusted to 1. Thereafter, 5 pL of the OD600-adjusted culture solution was added to 5 mL of a
medium produced by mixing equal amounts of an MRS medium (Difco, Detroit, MI, USA) with

30 20 mM ammonium oxalate solution (pH 6.5, containing 50 umol of oxalic acid), and the
obtained bacterial cell suspension solution was placed into a sealed container with “Anaero
Pack-Kenki™ and statically cultured at 37°C for 72 hours.

The obtained culture solution was diluted ten times and OD600 was measured using an
absorption spectrometer.

35 1 mL of the obtained culture solution was centrifuged at 15,000 rpm for one minute at

4°C, and 50 pl. of 30 mM crotonic acid solution was added as an internal standard solution to



X: oxalic acid concentration in the culture supernatant after the reaction 30 [Table 1] OD600
BACTERIAL STRAIN STRAIN DEGRADATION RATE (%) 0 HOUR AFTER CULTURE 72 HOURS
AFTER CULTURE L.gasseri 0OLL203915 67.2 0.03 3901 L.amylovorus 0LL2741 57.3 0.02 3.77
L.amy[ovorus 0LL2880 56.1 0.03 4.18

500 pL of the supernatant. Then, proteins were removed using the Carrez reagent (Carrez |
solution (53.5 g of ZnSO47H,0 in 100 mL of distilled water) and Carrez I solution (17.2 g of
K4[Fe(CNY]'3H;0 in 100 mL of distilled water), and this was centrifuged at 10,000 rpm for
three minutes at 4°C.  The supernatant was collected using a 0.22 um filter. Thereafter, this
5 solution was subjected to HPL.C. For all the oxalic acid measurements in the solutions below,
the above-mentioned method was used, and in all experiments, HPLC was performed under the

following conditions.

<Analytical instrument>
10 High performance liquid chromatography: SCL-10A (manufactured by Shimadzu Corporation)
<Conditions for analysis>
Column: polymer column for organic acid analysis, Tokyo Chemical Industry Co., Ltd. /
TRANSGENOMIC
ICSep ICE-ORH-801 6.5 mm 1L.D. x 300 mm
15 Guard Kit: Guard column cartridge for organic acid analysis
ICSep ICE-ORH-801 4.0 mm [.D. x 20 mm
Detector: Electrical conductance detector (Shimadzu CDD-10A)
Mobile phase: aqueous 5 mM p-toluene sulfonic acid solution
Reaction solution: agueous 5 mM p-toluene sulfonic acid-100 M EDTA (2Na)/20 mM Bis-Tris
20 solution
Oven temperature: 50°C
Flow rate: 0.5 mL/min (both mobile phase and reaction solution)
Amount of sample: 10 pL
Oxalic acid and crotonic acid were determined from the HPLC retention time. Each
25  compound was quantified based on the peak area values in the HPLC chart. Furthermore, the
depradation rate of oxalic acid was calculated according to the following equation:
Degradation rate (%) = {{a - X) /a} * 100
a: oxalic acid concentration in the medium before the reaction

X: oxalic acid concentration in the culture supernatant after the reaction

30
[Table 1]
ODG00
BACTERIAL STRAIN STRAIN DEGRADATION RATE (%) 0 HOUR AFTER CULTURE 72 HOURS AFTER CULTURE
L.gasseri OLL203915 67.2 0.03 3.01
Lamylovorus | OLL2741 57.3 0.02 3.77
L_.amylovorus | OLL2880 56.1 0.03 4.18
L gasseri OLL2727 56.7 0.05 2.78




L.gasseri OLL2727 56.7 0.05 2.78 16 The assay was perfoimed by about the same technique
described in Example 1 of JP-A (Kohyo) 2003-500451. As a result, while the maximum value of the
degradation rate was 11.79% in Example 1 of JP-A [Kohyo) 2003-500451, this assay shows that
bacterial strains with extremely high degradation rates were present in L. gasseri, L. amylovorus, and
the 5Bifidobacterium adolescentis species. Furthermore, the degradation rate was 56% or more in the
above-mentioned four strains. That is, the four bacterial strains of Table 1 discovered in the present

invention were r ;,qgg ' %da j L '%ﬁ%@r i Vv five i times)
higher than thatG(i’)\%JE-\'[eﬁAeg%lacteria\ﬁlee grégﬁgdisco;gé%ﬁ%%%?ﬁ%oh 0) 28)3%%9%%4%%%1 ?(E%ﬁ%é?
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2-(N-morpholino)ethanesulfonic acid (Nacalai Tesque), 5 g of glucose (Walco), 0.9 g of NaCl(Walco),
0.4@ of XZP(E?;% &wako), 0.45 g of (NH4)2S04 (Wako), 0.09 g of MgS04.7H20 (Walco), 0.05 g of

2 ( AN ERe ical), 0.4 g of K2I-11)04 (Walco), and 0.5 g of L-cysteine hydrochloride
monohydrate (WEhedPHP sidipgstitminainnews e carpsdher tHigds ésgasa@h%ém.sga@awh%unts
of the mesliwBdthamth QM ARIRERIEM oxalate solution were added, and the pH was adjusted to 4

and 6 using a small amount of hydrochloric acid or sodium_hydroxide. This was terigrlze by filtration
Wit & .45 B, SHFTAL SERIAGG BN i dEA o BT IE: e O EE Bl o

4 and 6)divag deozhscprodheimbegiens ( HaeterRackelisniind(thensbishardiby Adifsdsgd st bbrieidd as a
resiit was,pIacedldAdea8He GORtRINALWMIR TANarRT oBak HankiS andistatigallysulised, alB7C for six
hours. agle ou gﬁ degradation rglte f oxalé%;acid‘;\irn the é)sllaltr%i ed gﬂll%u&)sé?wt\igaré were
measured-4hd cﬁéﬁfaﬁg c?c %ﬁ?ﬁgo%(gafﬁ% rﬁlé](t)%% eSCTbed anmlgxamp i
adjusted to 5. Then, 5 mL of the culture medium whose OD600 was adjusted to 5 was
centrifuged at 3,000 rpm for ten minutes at room temperature to collect the bacterial cells. The
obtained bacterial cells were washed with 0.8% physiological saline solution, and this was again
20 centrifuged at 3,000 rpm for ten minutes at room temperature to collect the bacterial cells.
Water was added to 42.65 g of 2-(N-morpholino)ethanesuifonic acid (Nacalai Tesque), 5
g of glucose (Wako), 0.9 g of NaCl (Wako), 0.4 g of KH,PO,4 (Wako), 0.45 g of (NH4)2SO04
(Wako), 0.09 g of MgS04-7H,0 (Wako), 0.05 g of CaCl, (Kanto Chemical), 0.4 g of K,HPO,
(Wako), and 0.5 g of L-cysteine hydrochloride monohydrate (Wako) to adjust the volume to 1 L,
25  and this was used as medium B. Equal amounts of the medium B and 10 mM ammoniom
oxalate solution were added, and the pH was adjusted to 4 and 6 using a small amount of
hydrochloric acid or sodium hydroxide. This was sterilized by filtration with a 0.45 pm filter,
and the resulting solution was used as medium A.
5 mL of medium A (pH = 4 and 6) was added to the obtained bacterial cells, and the
30  bacterial cell suspension obtained as a result was placed in a sealed container with
“AnaeroPack-Kenki” and statically cultured at 37°C for six hours.
The amount and degradation rate of oxalic acid in the obtained culture solution were

measured and calculated according to the method described in Example 1.

35 [Table 2]



BACTERIAL STRAIN OLL2727 17 OXALIC ACID DEGRADATION LEVEL (mM) DEGRADATION
RATE (%) The results showed that the activity is higher at pH 4.0 than at pH 6.0. This
indicates the possibility that the bacterial strain will Stfrvive and exhibit oxalic acid-degrading activity in
the stomach which has a low pH. That is, it can be said to be a strain having oxalic 5acid-degrading -
activity in the stomach. Although the activity is lower at pH 6 than at pH 4, the bacterial strain survives
and has oxallc aC|d degradlng act|V|ty The pH in the mtestlnes is normally around 6.5; therefore, this

indicatesyt ’a Bjiope le intestines and exhibits oxalic
acid-deggs At-Furthermore-as-eticacid-bacteria-n-the intestines produce lactic acid, the pH
may be I¢ ._ PG AED BRREFRNLEVEL it al?ﬁ%ﬁr@?‘i%ﬁﬁffh}tion may be expected not only in the
stomachwheréthe pH is low, bt aBs0 in the intestiness [Examplel 3] Accordingly, the following

L. acidophilus group held by Meiji
Dairies ra The oxalic acid-de xer;}gradlng

activity of he m|gﬁﬂ@%ﬁ%ﬁ@ﬂ?%%%&%%%fﬁ@ﬁ%@%@a@ﬂr@é%ﬁd’%l@rat@bv ¥4bifowing
method. thkapbdadiariahstiainbaasriibaedrimwa sealddecant aixiehivithadie axijgdrrakisorbindy tgent

the stomach which has a low pH. That is, it can be said fo be a strain having oxalic

outusmg(;ﬁZstralns of 15hur@1@r5der|ve '

5  acid-degrading activity in the stomach. Although the activity is lower at pH 6 than at pH 4, the
bacterial strain survives and has oxalic acid-degrading activity. The pH in the intestines is
normally around 6.5; therefore, this indicates the possibility that the bacterial strain survives also
in the intestines and exhibits oxalic acid-degrading activity. Furthermore, as lactic acid bacteria
in the intestines produce lactic acid, the pH may be lowered locally in the intestines and oxalic

10 acid degradation may be expected not only in the stomach where the pH is low, but also in the

intestines.

[Example 3]
Accordingly, the following experiment was carried out using 132 strains of
15 human-dertved L. acidophilus group held by Meiji Dairies Corporation to which L. gasseri and L.
amylovorus belong.

The oxalic acid-degrading activity of the microorganisms of the present invention was
measured and evaluated by the following method.

Each bacterial strain was placed in a sealed container with an oxygen-absorbing agent

20 (“AnaeroPack-Kenki” (manufactured by Mitsubishi Gas Co.)) and anaerobically cultured (37°C,
16 hours) in MRS medium (Difco, Detroit, MI, USA). Next, OD600 of the obtained culture
solution was measured, and the OD600 was adjusted to 5. Thereafter, 5 mL of the culture
medium whose OD600 was adjusted to 5 was centrifuged at 3,000 rpm for ten minutes at room
temperature to collect the bacterial cells. The obtained bacterial cells were washed with 0.8%

25  physiological saline solution, and this was again centrifuged at 3,000 rpm for ten minutes at
room temperature to collect the bacterial cells.

5 mL of medium A (pH 4, containing 25 umol of oxalic acid) used in Example 2 was
added to the obtained bacterial cells, and the bacterial cell suspension obtained as a result was
placed in a sealed container with “AnaeroPack-Kenki” and statically cultured at pH 4 at 37°C for

30  four hours. Next, the amount and degradation rate of oxalic acid in the obtained culture

solution were measured and calculated according to the method described in Example 1.

[Table 3}



20("AnaeroPack-Kenki" (manufactured by Mitsubishi Gas Co.)) and anaerobically cultured (37C, 16
hours) in MRS medium (Difco, Detroit, Ml, USA). Next, 0D600 of the obtained culture solution was
measured, and the 0D600 was adjusted to 5. Thereafter, 5 mL of the culture medium whose 0D600
was adjusted to 5 was centrifuged at 3,000 rpm for ten minutes at room temperature to collect the
bacterial cells. The obtained bacterial cells were washed with 0.8% 25physiological saline solution,
and this was again centrifuged at 3,000 rpm for ten mlnutes at room temperature to collect the
bacterial gells S.ml-of.medium.A(pEL4.. 25, C cacidlused.in.Example ? was
added to the obtalnedm?acterlal ce Is andt e bacterial cII suspension ohggti]%g&&@tresult was placed

in a seal §Re§a§%%%_c ith "Anaeroj G@ggA&%er Q,IAM§@UaFP§§§:%ﬁm€@ﬁat f Eﬁ%ﬂ%ﬁ% Jl\%r %Qp&%ﬂﬂ; hlaiours.

Next, thefam e§iathdon pearecafonxalio @it in thesabiainedeauity ree HoRMeigrgasyred
and calcylated atcordiig to the mtho h’(1:§e< fbed in Exgmplest [Table JF BEMETERIAL STRAIN
STRAIN QXALIC ACIO DEGRADATION LEVEL (mM) VIABLE BACTER AL CELL COUNT (cfu/ml)
L.gasserif7U3TIR 7 IO FBaa1g8 LeryJ@uorlis ZEZ T Lara—7 e o 131 | 438
Lamylovorus! 2741 1.74 4.4 %108 40x%x10°° 200 | 348
|amylovorus| 2880 1.82 5.0x%10° 3.6x107° 180 366
L_gasser 2727 1.40 4.0x%10° 35x%10°° 100} 28.1
|_gasseri JOM1131T] 0.31 88x 10 35x107'° 6.2
L amylovorus JJCM1126T] 0.10 50% 10° 20x107"° 2.0

It was possible to obtain strains with high oxalic acid-degrading activity in which the
level of oxalic acid degradation per viable bacterial cell count is 10 to 20 times or higher than
that of the standard strain for each of the species.

5 Of the 132 strains screened, 42 strains had zero oxalic acid-degrading activity, 34 strains
had an activity of 0.1 mM or less, 49 strains had an activity of 1 mM or less, and seven strains
had an activity of 1 mM or more, and there were very few strains with high oxalic
acid-degrading activity. It is considered advantageous to have fast, high oxalic acid-degrading
activity when oxalic acid degradation effects are expected in the body of animals.

10 Since human-derived strains were used in this experiment, these human-derived strains
are highly likely to be able to pass through the human digestive tract alive, and may be used as
probiotics. They are bacteria that degrade large amounts of oxalic acid within a short period of
four hours at pH 4. Thus, if large amounts of oxalic acid can be degraded in the stomach, the
amount of oxalic acid taken downstream to the small intestine will decrease, and these bacteria

15 will be able to reduce the urinary oxalate levels more effectively than the oxalic acid-degrading
bacteria in the intestines. Furthermore, although the pH in the intestines is normally around 6.5,
the lactic acid produced by lactic acid bacteria in the intestines may result in low local pH in the
intestines, and oxalic acid degradation may be possible not only in the stomach where the pH is
low, but also in the intestines.

20 Thus, the four bacterial strains, Lactobacillus gasseri OLL203193, Lactobaciflus
amylovorus OLL2741, Lactobacillus amylovorus OLL2880, and Lactobacillus gasseri OLL2727,
were found to have oxalic acid-degrading activity approximately five times (4.86 times) higher
than that of the bacterial strains discovered in JP-A (Kohyo) 2003-500451.

25  [Example 4] In vivo experimental method on the urinary oxalate-reducing effect of lactic acid
bacteria

Dietary hyperoxaluria model animals were prepared, and the effects of the



4.4 x109 L.amylovorus 2880 1.82 5.0X 108 L.gasseri 2727 1.40 4.0x 108 L.gasseri JCM1131T 0.31
8.8 x 108 L.amylovorus JCM1126T 0.10 5.0x loB It was possible to obtain strains with high oxalic
acid-degrading activity in which the level of oxalic acil degradation per viable bacterial cell count is 10
to 20 times or higher than that of the standard strain for each of the species. 50f the 132 strains
screened, 42 strains had zero oxalic acid-degrading activity, 34 strains had an activity of 0.1 mM or
less, 49 strains had an activity of 1 m.M or less, and seven strains had an activity of 1. mM or more,
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intestinegbbreviated in some cases as “L.”) and L. amylovorus 2880 which were assessed to have high

10 oxalic acid-degrading ability in the in vitro experiment were used. Bacterial cell suspension
solutions were prepared from each type of lactic acid bacteria in the same manner as in the in
Vilro experiménts. The bacterial cell suspension solutions were orally administered to the rats
at 1 x 10'° CFU/10 mI/kg. The solution used for the bacterial cell suspension solutions was
prepared by adding water to 2.5 g of glucose (Wako), 0.45 g of NaCl (Wako), 0.2 g of KH,PO4

15 (Wako), 0.2 g of (NH4),504 (Wako), 0.045 g of MgS0,-7TH,0 (Wako), 0.025 g of CaCl; (Kanto
Chemical), 0.2 g of K;HPO, (Wako), and 0.25 g of L-cysteine hydrochloride monohydrate
(Wako) to adjust the volume to 1 L. (Hereinafter, this solution is called solution X).

[Experimental animals]
20 Rats (Wistar SPF, male, 7 weeks old) were used. Plastic cages for rats were used for
rearing (habituation and testing), and a single rat was housed in each cage. The light-dark cycle

was light from 7 a.m. to 7 p.m. (12 hours).

[Preliminary rearing (habituation) and group division]

25 Experimental animals went through a one-week preliminary rearing (habituation) after
they were brought in.  During habituation, the animals were allowed to freely consume

- AIN-93G (Oriental Yeast Co. Ltd.) with an adjusted calcium content of 50 mg/100 g (hereinafter,

this food will be referred to as special AIN-93G) as feed (food) and injection solvent (Otsuka) as
drinking water.  After preliminary rearing, the rats (seven days after arrival, eight weeks old,

30 Day 0) were placed in a metabolism cage and urine samples were collected for 24 hours (from
the morning of Day 6 to the morning of Day 7).  The pH of this urine was adjusted to 5 using
2N hydrochloric acid, and to avoid calcium oxalate precipitation, EDTA was added at 0.5 g/L..
The level of oxalate in the obtained urine was measured by HPLC according to the methods
described in Example 1. Furthermore, urinary creatinine was measured using a creatinine assay

35 kit (LABOASSAY creatinine (Jaffe method) (Wako Pure Chemical Industries)). The method

was performed using the microplate method by following the instructions.



20Thus, the four bacterial strains, Lactobacillus gasseri OLL203195, Lactobacillus amylovorus
OLL2741, Lactobacillus amylovorus OLL2880, and Lactobacillus gasseri OLL2727, were found to have
oxalic acid-degrading activity approximately five time$ (4.86 times) higher than that of the bacterial
strains discovered in JP-A (Kohyo) 2003-500451. 25[Example 4] In vivo experimental method on the
urinary oxalate-reducing effect of lactic acid bacteria Dietary hyperoxaluria model animals were
prepared, and the effects of the 19 microorganisms (lactic acid bacteria) on the animals' urinary
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rearing, the rats (seven days after arrival, eight weeks old, 30Day 0) were placed in a metabolism cage
and urine samples were collected for 24 hours (from the morning of Day 6 to the morning of Day 7).
The pH G¥iils brerdingiéesbjusted to 5 using 2N hydrochloric acid, and to avoid calcium oxalate
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groups) were freely fed to the rats using a water feeder. The start date of watering the drinking
water was set to Day 1, and the subsequent days were counted from tlﬁs date. 1x 10" CFU/10
mL/kg of the aforementioned bacterial cell suspension was orally administered by force to the
experimental animals of the bacterial cell-administered groups. To the control group, 10 mL/kg

25  of solution X instead of the bacterial cell suspension was orally administered by force.

[Measurement, examination, and such]
~ Observation of the general status and measurement of body weight
In all cases (all groups), the general status was observed at the time of administration
30 every day from Day 1 to Day 8, and the body weight was measured at a fixed time between 9
a.m. and 10 am. ondays 0, 3, 5, and 7.
- Measurement of feed consumption and water consumption
In all cases (all groups), feed consumption and water consumption were measured at a
fixed time between 9 a.m. and 10 a.m. on Day 3 (set level), Day 5 (residual level, set level), and
35 Day 7 (residual level).

- Urine collection and biochemical tests



was perfoimed using the microplate method by following the instructions. 20 Groups were divided
such that the urinary oxalate level in each group became equal. A total of four groups with seven rats
in each group (only the negative group with three rats) were used in the test: negative group (Group
1), control group (Group 2), and bacterial cell-administered groups (Groups 3 and 4). The names of
the groups, feed, water, administered 5substance (administration dose), number of animals, and such
are indicated below. - Negative group (Group 1): "special ALN-93G" as feed, "injection solvent" as

water, no adminigiatieasihian dps%lfﬁ@I\gagumfééf@@@r?bay%o@csa'ﬂl}}a%ﬁr a3 foaeh, "Iggetion
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day afterfgﬂgwﬂ#\ﬂ@q&tﬁﬁqi&%ch of the "injection solvent" drinking water (negative groups) and
"Injection solvent containing oxalic 20acid dihydrate at 0.075 weight%" drinking water (control groups

and bacterial cell-administered groups) were freely fed to the rats using a water feeder. The start date
of waterifjatigtidsinkicg:svatel was set to Day 1, and the subsequent days were counted from this date.
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9 a.m. and 10 a.m. on Day 3 (set level), Day 5 (residual level, set level), and 35Day 7 (residual level).
[Results]
The results of the general status are shown in Table 4, and the changes in the urinary

oxalate level/g-creatinine levels are shown in Fig. 1.

20 As shown in Fig. 1, significant differences in the reduction of urinary oxalate levels as a
result of administration of the lactic acid bacteria were observed in the group administered with
L. amylovorus OLL 2880 suspended in solution X and the group administered with L. gasseri
OLL 2727 suspended in solution X. In terms of general status, significant differences were not

observed between the control group (Group 2) and the bacterial cell-administered groups (Group
25 3 and Group 4).

[Table 4]
GROUP 1 GROUP 2 GROUP 3 GROUP 4
MO OF BODY WELGHT (NCREASE DURING THE TEsTme PRI i@ 1 23 B+ T 6 140-+54 139450 17.3+5.1
FOCD CONSUPTION BERING THE TESTIHS PERIOD {p) a8e6+178 |822+70 9164+73 96152
WATER CONSUMPTION BURING THE TESTING PERIOD i@ 124.3+203 196.8+9.23 98 4+11.4 103.3+58

30  Industrial Applicability

The present invention provides lactic acid bacteria having oxalic acid-degrading activity

several times higher than those of conventionally known lactic acid bacteria having oxalic

acid-degrading activity. The lactic acid bacteria, processed materials of the lactic acid bacteria,




Urine collection and biochemical tests 21 In all cases (all groups), urine was collected on Days 0,
3, 5, and 7 for 24 hours. The pH of the collected urine was adjusted to 5 using 2N hydrochloric acid,
and EDTA was added at 0.5 g/L to avoid calcium oxafate precipitation. The level of oxalate in the
obtained urine was measured by HPLC according to the methods described in Example 1.
Furthermore, urinary 5creatinine was measured using a creatinine assay kit (LABOASSAY creatinine
(Jaffe method) (Walco Pure Chemical Industries)). The method was performed using the microplate
method bydaliemyipg ibedrstietions tiStatistiaaldracessivgpiottis:tesultsiaredndicatedrasthe mean
standard %%%/rir?eth(%r&ar%g\%h? ggg?’g&glggu?lsd_vggsrgcf(%ergdpﬁggg with eﬁslch of ;@e bacteria}'IEcFII-administered
groups. \Tfarlance Fatios of the numerlcagfy converted test valisewére ety ’%aﬁqf'hcea Yt Stldent's
t-test wasndseticieparesisiss viedlgusdiorarmprasushenrdpinmpeithontestty selusedlamestcdsediunequal
varianceqdine statisitealoanalysissob Eatek Statistice 2804 was wsrdfassRtistisalgrarassingsand the
Iowesst 15leyel ffsi nificance wa?e.hsetl 5% on Poth sides.dLReiult The resk%lts. of the general
status are Shown im Cfﬂa%fie REHFHHEE a{)rligoé% ﬁ]etﬁgmu%%l}y oxal Fé%fﬁ’-é?’%%ﬁi H&C18%81s are shown
in Fig. |. boaerieHewm dridmig histeiy wifibeing differencd eiriuneé, they civhofarnanfadxalate ittelsas a
result of agdministralianrabiie,awlis: *Fidhagieria wete Abseryed in the group administered with L.
amylovorus OLL 2880 suspended in solution X and the group administered with L. gasseri OLL 2727
suspended in solution X. In terms of general status, significant differences were not observed between
the control group (Group 2) and the bacterial cell-administered groups (Group 25 3 and Group 4).
[Table 4] GROUP 1 GROUP 2 GROUP 3 GROUP 4 AMOUNT OF BODY WEIGHT INCREASE
DURING IRE TESTING PERIOD EE) 23.6+7.6 14.0+5.4



13.9+5.0 17.3-5.1 FOOD CONSUMPTION DURING THE TESTING PERIOD (g) 98.6 -.17.8 92.21E
7.091.6 :1: 7.3 96.1:1-.5.2 WATER CONSUMPTION DURING THE TESTING PERIOD CE) 124.3 zt
20.396.8-9.398.4 - 11.4 103.3 ni-. 5.8 30Industrial-Applicability The present invention provides
lactic acid bacteria having oxalic acid-degrading activity several times higher than those of
conventionally known lactic acid bacteria having oxalic acid-degrading activity. The lactic acid bacteria,
processed materials of the lactic acid bacteria, 22 and compositions comprising the lactic acid
bacteria or processed materials are useful for thecg%wm or prevention of oxalic acid-associated
diseases such as renal/urinary calculi, anemia, and osteoporosis; as well as for the production of
compositions with reduced amount of oxalic acid or oxalate compounds, or agents for degrading oxalic

acid or Oxa|aﬁ1§&m%wg§ét@ﬂdﬁ%e5&glﬁg%tﬁwgﬁﬂf@mﬂ% %&@J!&@%@ﬁ@ég@%&pgﬁﬁzﬁunds- ]
Furthermore, since lactic acid bacteria have a long history Ing consumed, as food,.they can be
fakon <l T e e R R A S e R 5 L At
L A facticemielbagttionyibeiehgrudetthd §éraishestesbaliidsihaving an oxalic acid  degradation
rate of 50% or more when cultured at 37C for 72 hours in a culture medium

2. The lactic acid bacterium of claim 1, wherein the lactic acid bacterium belonging to the

genus Lactobacillus is the Lactobacillus gasseri species or the Lactobacillus amylovorus species.

10 3. Alactic acid bacterium selected from the group consisting of (a) to (d) below:
(a) the Lactobacillus gasseri OLL203195 strain, which is a lactic acid bacterium deposited under

Accession No. FERM BP-11005;
-(b) the Lactobacillus amylovorus OLL2741 strain, which is a lactic acid bacterium deposited
under Accession No. FERM BP-11007;
15 (c) the Lactobacillus amylovorus OLL2880 strain, which is a lactic acid bacterium deposited
under Accession No, FERM BP-11006; and
(d) the Lactobacillus gasseri OLL2727 strain, which is a lactic acid bacterium deposited under

Accession No. FERM BP-11004.

20 4. A processed material of the lactic acid bacterium of any one of claims 1 to 3.

5. A composition comprising the lactic acid bacterium of claim 1, 2, or 3, or the processed

material of claim 4.
25 6. 'The composition of claim 5 for treating and/or preventing renal/urinary calculus.
7. The composition of claim 5 for treating and/or preventing anemia.
8. The composition of claim 5 for treating and/or preventing osteoporosis.
30
9. The composition of any one of claims 5 to 8, which is a pharmaceutical composition.

10.  The composition of any one of claims 5 to 8, which is a food composition.

35 11. An agent for degrading oxalic acid or an oxalate compound, comprising the lactic acid

bacterium of claim 1, 2, or 3, or the processed material of claim 4.



5containing 10 niM oxalic acid at pH 6.5 at the start of culture. 2. The lactic acid bacterium of claim 1,
wherein the lactic acid bacterium belonging to the genus Lactobacillus is the Lactobacillus gasseri
species or the Lactobacillus amylovorus species. 1034A lactic acid bacterium selected from the group
consisting of (a) to (d) below: (a) the Lactobacillus gasseri 0LL203195 strain, which is a lactic acid
bacterium deposited under Accession No. FERM BP-11005; (b) the Lactobacillus amylovorus
OLL2741 strain, which is a lactic acid bacterium deposited under Accession No. FERM BP-11007;
15(c) the Lactobacillus amylovorus OLL2880 strain, which is a lactic acid bacterium deposited under
Accession No. FERM BP-11006; and (d) the Lactobacillus gasseri OLL2727 strain, which is a lactic
acid bactéfiunidapbsitcoitisrdee essitharid. FER Nk B 100020} Whgeessartthaderial of the

lactic aciddrastResofiany e Rl CIaIMeEdadd B3r ACHIRISToNFRMPHSIAghE agtic Acid bacterium
of claim Jb g{ Qr_'u% OF tpen?:f esse?d material of cladém 4 Zb%f.?;ﬁ[h}%ﬁgmposition of claims for eating
and/or prez\ileﬁ}ﬂng fenatnitinaty Tate(UL® PrOESFRE BRSNS &aim 5 for treating and/or
preventing anemia. 8. The composition of claims for treating and/or preventing osteoporosis. 30

9. The compositipaeleny pRRIRLERINSRYafioNigh kA R0ATERE UGl MR 10 The

composition of any one of claims 5o 8, which is a food composition. 3511. An agent for degrading
Oxalic ackTPA G BEEe BB RE bOUTHTATTD S IEBAL SERPSHEIHGATEP SRR SLTopHIDE e
processezkatiatetidlwftbiainalbte2britivhdvethatif dectiegradibgcecalia afidadman Dxaldteedgpound,
wherein the methad somprses fhesstep of contacting oxalic acid or an oxalate compound with the
lactic acid bacterium of claim 1, 2, or 3, or the processed material of claim 4. 13. A method for
producing a composition with reduced level of oxalic acid or oxalate compound, wherein the method
comprises the step of contacting a composition comprising the oxalic acid or the oxalate compound
with the lactic acid bacterium of claim 1, 2, or 3, or the processed material of claim 4.



