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i nventl on relates to novel Lactobacillus plantarum var |Var9t26%208£%eﬂi

conposition conprising the same. More particularly, the present invention

relates to a novel Lactobacillus plantarumvariant useful in the prevention

and treatnent of enteropathy and hsr]g?yne di seaies and a conposition

conprising the sane. 10[ Backgroun Lactic acid bacteria are

abundantly present in fernented foods such as Kinthi and usually dwell in
the digestive tract functioning to degrade fibroid materials and conposite
proteins i ell;l[%.% %tt abolites. As such, live mcroorganisns that confer
a heal th benef %I host by i nprovi ng the mcrobial environnent in the

gut are 15 gener, ca ﬁﬂf S H?ﬂ] najﬁ?pr

oral uptake, m ﬁ?ﬁé‘an#&%@%& regghP in M) ne a |véétgiaﬁ; ?ﬁ\itay on
intesti na'C@N’IfAEMNGﬁ-ﬁf gggg they are fundarrent ally required to have a
tol erance to acid and bi d and an ability to adhere to intestinal

epithelial cells. Representative anong probiotics are Lactobacillus sp.

m croorgani sns, which 20 are abundantly present in Korean conventi onal
fermmnt ed f[Pedmicd®ieldy Ki nthi. Lactobacillus sp. mcroorgani sns are hono-
or hetero-fernmentative lactic add bacilli which can be readily found in
human and ani malThgupresent inverttiba relteeot@ivied MagsbacbsSplakiatiaiyriareaidca s or
veget abl es. Lactobacillus sp. mcroorgani sns are knovvn to have the

benef i ci alcompoesitivnrempkisingtthebamey Vibespaficdatly,che pessemtdhierition relatbs b ood
chol esterol reduction in addition to maintaining the intestines at an

“aci di ¢ pHat neweli kiobicilys timimeesaiiang wrebultin tfe pravehiion badt eedtmens wEh as

E. coil, or dostridiumand inproving diarrhea and consti pation.

Aci dophi | ieRterppasiyierdiirnyune difeates Agd R sempesitionlcormprising thesames act | i ke an
antibiotic and inhibit the growth of dysentery bacilli, sal nonella,

st aphyl ococci, E. coil, etc. Reportedly, this natural anti biotic can bind

t he ovvel gﬁ qigg)(?‘{r{?g&t?g the grow h of diarrhea-causing bacteria and
nor izin nal mcrofloral environment (M chael and Philippe,
Probiotics and rebi ot Ef f ec n.diarrh ga, The f rition,
Vol ure. 157, “War (RO pigReg o PR Rsanerhy hoohrud o1 KEhing
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| i vest ock production 15 by p onset o I seases iCcs

have sbeen oggiiglpl balleddqsdbiolicd he Toersaek b |H¥sistiQckateroweren, ﬁéafecause

the use of anti’biotics causes the advent of resistant bacteria a

resi duum atm@atgamsats fifusirdaldh thé inestin@Glfive r&ﬂuﬁa@t staly drSint@aHAIAhRRckY | aw
and therefore, and organi c nethods of raising |livestock have been
r econmend@terekae ehey detfendarh@itsltyQegairUR) hetatal tolRrdNee tol RABarlBBREB(Mikven and
an ability to adhere to intestinal epithelial cells.
N
Representative among probiotics are Lactobacilius sp. microorganisms, which
20 are abundantly present in Korean conventional fermented foods such as Kimchi.
Lactobacillus sp. microorganisms are homo- or hetero-fermentative lactic acid bacilli

which can be readily found in human and animal guts or in the fermentation process of

diary products or vegetables. Lactobacillus sp. microorganisms are known to have the




20 Fedorka-Cray, Antimcrobial use and resistance in animals, Cinical

i nf T PKROBHS AR Vol une 34, June 2002, pages 593-5]‘5}@ :
) addiqf(lt:yrbl, gt():?i C 22%d bacteria such as Lactobacillus sp. nlz%lr%g%%l7rl7:‘§:r{rs are
known to exhi bit imrunopotentiating activity. Wth the aggravation of
environmental pollution in the world and the increased uptake of instant
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d that
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| mmunophar macol ogy, Volune 1, May 2001, pages 891-901). T

| ynphocyt &olyrha$4, gueeRiil glageobd3-S106pdapt i ve i mmunity. There is a Thl
response |leading to cell-nediated immunity and al so a Th2 response | eadi ng
‘to In addition, lactic acid bacteria such as Lactobacillus sp. microorganisms are

=

known to exhibit immunopotentiating activity. =~ With the aggravation of
environmental pollution in the world and the increased uptake of instant food, allergy
25 and atopic diseases associated with abnormal immunomodulation have been increased

rapidly over the world including Korea. In Europe, keen attention has been paid to




* 10 hunoral inmmunity in the adaptive immunity. The cytoki nes produced by

ant i } ells differ between the Thl respon sspppse.

. IL-f%$@ZE$%§,‘Q%%g}%terferon (I'FN) are predom nantly pﬁ@gh§g§?ﬁg&thé8¥hl
response whereas the Th2 response predomnantly results in the production
of PGE2, 1L4, and IL-b. For imune system honeostasis, there nust be an
appropriate pal ance between the Thl 15 and Th2 respanses. . The di sruption of
Thi / Th2 baﬁ’agg?es AR} :‘9@331 8&1&%%-%%%5%% @Eaé@@.ace%ﬁ@ﬂaﬁaewﬁ |
cells are yore effectiye . against infection ile T ell g are regponsible
mi iy 1 or el Py tBE il SRRl oF xpBileacicrkh Gl bRy HRRGE  Th
cells prot . %g¥ %{on1dust and ot her undesired substances. Wen
excessivef%%gg%gggge ., 1Th2 cells induce the hyperproduction of I|IgE

anti bodi es, giviag, r er .6 i tel i e not
nor mal |y antigenice %#3%§q%§ﬁ?§%% opgs%%ﬁ§ﬁfﬂp%§%@%§%g1@%@%E%Qt¥%}%glance
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di seases. Chronic stress induces the continuous release cortisol, "which
causes a duebA&LIn Prirhhi; PRSBARSE of HopRNdikat: SRR domiZd plasRAR frolled
resulting in the inducti'on of cancer, "atopy, allergy, ang aut oi rmune

di seases 2fHAIFTandgVValatheB87 Ugai 2081, R8s hOTETUFSR, AISY,/chidrePadAtR ASpic
pro/anti-inflammatory cytoki nes and susceptibility to disease, Trends in
Endocr i noldegyatiticl weee abpbritainto (felouse alGecrbipeeinbbsthl R0 arepageb et 368) .
Lactic add bacteria stinulate the production of the m cytokine |IFNvy, but
suppr ess tdeematitiendenchey hveerd r@lntintsekédhegth Lackobariltls| dbamnosns Andyfrphaent es,
as shown in an in vivo experinment (Matsuzaki et. al., The effect of oral

f eedithg of(Reseafaldiach |4.u sei psoliotiailactdiiifiot atrains i inmachilslyéro buith rat@pic
production in mce, Journal of Dairy Science, Volune 81, January 1998,
pages 48- seymaiafis, Desmatolggic png eeulak Hispases & dlwae Mhdrebovery 2008, paged 389% ni ce
t hat shomgg a Th2 bias were adnministered orally with lactic add bacteri a,
the IFN-y el of the splenocytes increased but the IL-4, I1L-5 and IgE

| evel s decreased,and that incuhating,the splenocyt i solated from,,
ovalbunin-prineghfGHWF%%XWFFﬁmHngH%XBW§§?*§3@§FH€¥f€%¥%¥#%%& Stegdily
‘bacteria, brought about a change in cytaoki.ne and,.lgE_|l evel s in, agreenent
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| L48, whicCh are cytoKines playing an inportant role in
| ynphocyt @stdntihe tH@ﬂesbdﬁH_éhﬂQ?A.eSEuﬂﬁ&,_ BERAEPBaddia e ARNAGESHRlondRREr i ti C
20 cells. Wen treated with Tactic acid bacteria, splenocytes or

M crophagamats eninaity ahd ddapriea privaue integtiraf irhdruhd sydtbm] theadlls | FN- a
i n dose-dependent mariners. As such, lactic add bacteria increases the
product i oimpértingifriste ichmiiBita idfchENhehost iracingRtiag ef pathbaehshygeaionilgn,
differentiation into Thl cells with the concom tant i nduction of IFN%y

~ product i oand skillingathenheylrc adapiite franduiitye raactbFhapes deidhaplay?Se aoth i on
toward a Thl/ Th2 balance (Cross et. al., Anti-allergy properties of

f er ment edphagnistosmg pathogersn and npnesentingudndigeny, arecadivaterh tf stimcddte theld
bacteri a?, | nternational | mmunopharnacol ogy?, Volune 1, May 2001, pages
891- 901) . PIasicte pEVaniaustaytokinrs, intarabiailhl bor the dhis vegaed woutenf they t he
prevention or treatnent of |nmune-nediated di seases such as cancers, atopy,

al | érgy afienstiteatsrhthecell walhoblactiornid haderia arslbawnblp acheatdithe Dptsfoandsst t he
Thi/Th2 b§fﬁ%ﬁ%;%&5%%§&ﬁ&a§%n%gmgégﬁégg%Smiﬂnﬂdgrsﬁnuﬂa&:ﬂm production of




5Th2 response. [Description of Drawings] FIG 1 is a graph show ng the add

L?ﬂ@%ﬁﬁ@mbf‘?“i | lus plantarum CJI T56. FIG 2 i %@oﬁlé%@%%fg t he

resi‘stance of Lactobacillus pl antarum CILP56. I'§ "a” graph
showi ng an adhesion ability of Lactobacillus plantarum CILP56 to intestinal
epithelial cells. FIG 4 is a graph show ng the concentrations of of
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dendritic cell line J Il treated with Lactobacillus plantarum CILP56 and

ot her 25r gighemsitrmacoloBa Vehate DIME:DOA, pages891-901). FIG 8 is a graph
showi ng the expression dIfit%\allel s of IL- 12p40pagnd IL48)rTRNA in the macrophage

cell line RAVGA Frhpleaies piay fa ct@ﬁﬁabbdéiiiﬂadﬁﬂﬁb@lﬁnhﬁirﬂm CIhétebis an®hdt her
ref erences, as neasured by RT-PCR. G 9 is a'graph showi ng the
expr essi omedponsd deadling tto T2 Atediateld |inmdnityRNAJ Sdlso tahTh2leadionte deaciind td i ne
JAWS1l treated with Lactobacillus plantarum CILP56 and ot her references, as
measifl ed BynRFaP@RNunity in the adaptive immunity. The cytokines produced by antigen-
presenting cells differ between the Thl response to Th2 response. IL-12, IL-18, and
interferon (IFN) are predominantly produced in the Thl response whereas the Th2
response predominantly results in the production of PGE2, IL4, and IL-10. For
immune system homeostasis, there must be an appropriate balance between the Thi
15 and Th2 responses. The disruption of Thl/Th2 balance gives rise to immune-
mediated diseases. Generally, Thl cells are more effective against infection, while Th2
cells are responsible mainly for allergic and inflammatory responses. When acting
normally, Th2 cells protect the body from dust and other undesired substances. When
excessively activated, Th2 cells induce the hyperproduction of IgE antibodies, giving
20 rise to allergic reactions to proteins which are not normally antigenic (e.g., pollen,
foods). Thl responses must be in balance with Th2 responses. A surplus or
deficiency of either of them causes diseases. Chronic stress induces the continuous
release of cortisol, which causes a decrease in Th2 response but an increase in Thl
response, resulting in the induction of cancer, atopy, allergy, and autoimmune diseases

25 (Elenkov and Chrousos, Stress hormones, Thl/Th2 patterns, pro/anti-inflammatory
cytokines and susceptibility to disease, Trends in Endocrinology and Metabolism,



[ D scl osure] [Technical Problen] Leading to the present invention,

I nt | gh research into 10 probiotics, co
pre?gtr%l?yfﬁr@g)ﬁ?}odr@?wesul ted in the finding that a nove%%m%#ﬁuélsp.

““strain was isolated fromKorean traditional fernmented foods and was

identified to have an excellent nodul atory effect on Thl/ Th2 inbal ance in
favor or Th2 cell mediajed responses. It is therefore an object of the
present i nV@HMeN, Nevember 1889 pagesP-368). Lact obaci | | us sp. strain useful as
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I's a furthen,pbhech o u%ﬂﬁnﬁrggcﬁ)%plg :ﬁ‘é«?ﬂ%&?ﬁ i&*tom?creo)q_ugﬁ?lgzgfagm Science,

i mrunopot enti ati ng conposi ti e novel ds sp.

strain. [Teghmecsd, jSkdty i 1098, babeorsden) ! OAﬁ&ﬁm \ePindrd ©xRIRAYE RN , the
present invent ieon !gr ovitles L % obaci ?I us pl ant aérum CJLlégﬂ% %‘%eposﬁﬁ%ﬁ_ W th
the. Kor eanyvalhun@ialprfied ehicel SHAE sl h Gh2MadSvere dinink@8d oIk wRR &SI ON

No. KCTC 11402BP). I'n addition, the present invention provides a
conposi ti eiid bactérte tiy ngytlem ofithd sFleAdEEds iérefRUaRARRAS My4, HeHBAHIERY

Lact obaci | | us pl antarum CIJLP56. 5Further, the present invention provides an
I mmunopot dextelsatiecnensed e shdtiimmubating the splenocytes isolated from ovalbumin-primed

10 mice with a Th2 bias, together with lactic acid bacteria, brought about a change in
cytokine and IgE levels in agreement with the results of the oral administration
experiment. However, because the incubation of only T lymphocytes together with
lactic acid bacteria did not lead to a significant increase in IFN-y level, T lymphocytes
are thought to require antigen-presenting cells such as macrophages and dendritic cells

15 for their IFN-y production (Kato et. al., Lactic acid bacterium potently induces the
production of interleukin-12 and interferon-gamma by mouse splenocytes,
International Journal of Immunopharmacology, Volume 21, February 1999, pages 121-
131).  IL-12 and IL~18, which are cytokines playing an important role in differentiating
ThO lymphocytes into Thl lymphocytes, are produced in macrophages or dendritic

20 cells. When treated with lactic acid bacteria, splenocytes or microphages are known to
increase the production of IL-12, IL-18 and IFN-a in dose-dependent manners. As
such, lactic acid bacteria increases the production of IL-12, IL-18 and IFN-a in
macrophages, thus promoting differentiation into Thl cells with the concomitant
induction of IFN-y production, so that they can act to drive a Th2-predominant

25 condition toward a Thl/Th2 balance (Cross et. al., Anti-allergy properties of fermented

foods: an important immunoregulatory mechanism of lactic acid bacteria?,



conprising Lactobacillus plantarum g LP56. A detailed description wll be

gi v i nvention, bel ow. Lact obaci I
acco?%&/(gﬁﬁggthe present invention is a novel st Q“fm@/ﬁ@iﬁﬂi
Lact obaci |l us plantarum whi ch was isolated and identified from Korean 10

traditional fernented foods. Exanples of the traditional fernmented foods
i nclude, hut are not limted to, Kirnchi, vegetable fernents, fernented

soybean pdStesnationgl samgaophamacelegyntv éﬂ“@@yﬂeaMaﬁaé—’p@l aagesi SHH0).
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straid %Holn% led as a strain of Lactobacillus pl ant arum naned |
artobaC| | I'us plfantarum CILP56, and deposited with the Korean Coll ection for
Type Cultures on Cct. 20 16, 2008 (accession nunber KCTC 11402BP). The
nucl eoti de sequence of 165 rRNA of Lactobacillus plantarum CILP56 is

repr esent eqD¥criiEfen df iawin given in the foll ow ng sequence |ist text.
Lactobaci | lus plantarum CILP56 is Gram positive and facultative anaerobic

so that it can gIGW balfapteshoif@HeacR@siaA! RhARakillus plitBaAMGILPBECt eri a
does not form 25a spore nor nove, and has a rod shape. Nbre concrete

nor phol ogi cal amIGPRysh Qrash sladwipiope iificscid reditaicotd diabibligillps plakmriHn
CILP56 were anal yzed using well- known nethods and the results are
summari zed JLRS&abl e 1, bel ow. TABLE 1 Morphol ogi cal, Physiol ogi cal and
Bi ochem cal Properties

10 FIG. 3 is a graph showing an adhesion ability of Lactobacillus plantarum CJLP56
to intestinal epithelial cells.

FIG. 4 is a graph showing the concentrations of of the Thl response-inducing
cytokine IL-12 produced in the splenocytes of the ovalumin-primed mice showing Th2
bias after they are treated with Lactobacillus plantarum CJLP56 and other comparative

15 lactic acid bacteria. |

FIG. 5 is a graph showing the concentrations of of the Th2 response-inducing
cytokine IL4 produced in the splenocytes of the ovalumin-primed mice showing Th2
bias after they are treated with Lactobacillus plantarum CJLP56 and other comparative
lactic acid bacteria.

20 FIG. 6 is a graph showing the concentrations of IL-12 and IL-10 produced in
the macrophage cell strain RAW264.7 treated with Lactobacillus plantarum CJLP56 and
other references, as measured by ELISA.

FIG. 7 is a graph showing the the concentrations of 1L-12 and IL-10 produced
in the dendritic cell line JAWSII treated with Lactobacillus plantarum CJLP56 and other

25 references, as measured by ELISA.
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FIG. 8 is a graph showing the expression levels of IL-12p40 and IL-18 mRNA
in the macrophage cell line RAW264.7 treated with Lactobacillus plantarum CJLP56 and
other references, as measured by RT-PCR.

FIG. 9 is a graph showing the expression levels of IL-12p40 and IL-18 mRNA

5 in the dendritic cell line JAWSI treated with Lactobacillus plantarum CJLP56 and other

references, as measured by RT-PCR.

[Disclosure]
[Technical Problem]
Leading to the present invention, intensive and thorough research into
10 probiotics, conducted by the present inventors, resulted in the finding that a novel
Lactobacillus sp. strain was isolated from Korean traditional fermented foods and was
identified to have an excellent modulatory effect on Thl/Th2 imbalance in favor or Th2
cell mediated responses.
It is therefore an object of the present invention to provide a novel
15 Lactobacillus sp. strain useful as a probiotic which has an excellent immunopotentiating
effect, particularly an immunomodulatory effect on the Thl/Th2 imbalance in favor of
a Th2 shift as well as showing excellent acid- and bile acid-tolerance and adhesion on
intestinal epithelial cells.
It is another object of the present invention to provide a composition for the
20 prevention or treatment of enteropathy, comprising the novel Lactobacillus sp. strain.
| It is a further object of the present invention to provide an immunopotentiating

composition comprising the novel Lactobacillus sp. strain.

[Technical Solution]

In order to accomplish the above objects, the present invention provides
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Lactobacillus plantarum CJLP56 (deposited with the Korean Collection for Type Cultures
on Oct. 16, 2008, with accession No. KCTC 11402BP).
In addition, the present invention provides a composition for the prevention or
treatment of enteropathy, comprising Lactobacillus plantarum CJLP56.
5 Further, the present invention provides an immunopotentiating composition
comprising Lactobacillus plantarum CJLP56,
A detailed description will be given of the present invention, below.
Laciobacillus plantarum CJLP56 according to the present invention is a novel
strain of Lactobacillus plantarum which was isolated and identified from Korean
10 traditional fermented foods. Examples of the traditional fermented foods include, but
are not limited to, Kimchi, vegetable ferments, fermented soybean paste, soy source,
fast-fermented soybean paste, and pickled seafoods.
For identification and classification thereof, the novel strain according to the
present invention was subjected to 165 rRNA base sequencing. As a result, it was
15 found to have the highest molecular phylogenetic relationship with the reference strain
Lactobacillus ~ plantarum  (Lactobacillus plantarum NBRC15891T, GenBank accession
number AB326351) due to the highest homology (99.9%) therebetween. Therefore, the
novel strain was identified as a strain of Lactobacillus plantarum, named Lactobacillus
plantarum CJLP56, and deposited with the Korean Collection for Type Cultures on Oct.
20 16, 2008 (accession number KCTC 11402BP).  The nucleotide sequence of 165 rRNA of
Lactobacillus plantarum CJLP56 is represented by SEQ ID NO. 1 as given in the following
sequence list text.
Lactobacillus plantarum CJLP56 is Gram positive and facultative anaerobic so
that it can grow both aerobically and anaerobically. The novel bacteria does not form
25 a spore nor move, and has a rod shape. More concrete morphological and

physiological properties of Lactobacillus plantarum CJLP56 were analyzed using well-
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known methods and the results are summarized in Table 1, below.

TABLE1

Morphological, Physiological
and Biochemical Properties

Results

Morphology

Bacillus (Rod)

Motility

Spore

Cafalase

Yeast- heterofermentation

Facultative

heterofermentation|

Proliferation at 15°C

+

Proliferation at 45°C

Proliferation at 3% NaCl

+

Anaerobic growth

Formation of CO; using glucose

Sugar fermentation

Glycerol

Erythritol

D-arabinose

L-arabinose

Ribose

D-xylose

L-xylose

Adonitol

Xyloside

Galactose
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| nospt-py K RYBSY 2513

Rhamose + Dul citol

WO 2010/064777 Al
D-glucose +
D-fructose +
D-mannose +
L-sorbose -
Rhamnose +
Dulcitol -
Inositol -
Mannitol +
Sorbitol +
D-mannoside +
D-glucoside -
Glucosamine +
Amygdalin +
Albutin +
Esculin +
Salicin +
Cellobiose +
Maltose +
Lactose L+
Melibiose +
Saccharose +
Trehalose +
Inulin +
Melizitose +
D-raffinose +
Amidon -
Glycogen -
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Xylitol -
Gentiobiose +

D-turanose +

D-lyxose -

D-tagatose -
D-fucose -
L-fucose -

D-arabitol -

L-arabitol -

Gluconate -

2-gluconate -

5-gluconate -

+ . positive

- . negative

For long-term storage, preferably, the inventive novel strain Lactobacillus

5 plantarum CJLP56 may be cryopreserved with a storage solution prepared from a

mixture of water and glycerol at -70°C or may be suspended in sterile 10% skim milk
before lyophilization.

Also, the inventive novel strain Lactobacillus plantarum CJLP56 serves as
probiotics that show the activiies of gastrointestinal protection - and

10 immunopotentiation.

As used herein, the term “probiotic” is understood to be a live microorganism
that benefits the health on the host by improving the microbial environment in the
gastrointestinal tract. Probiotics, that is, live microorranisms with probiotic activity,
may be single or composite strains and may beneficially affect intestinal flora in the host

15 after uptake thereof in the form of dried cells or fermented products. To serve as

11
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- probiotics, first, microorganisms must pass through the stomach into the intestine in a
living state and have a tolerance to gastric and bile juice. Also, they must settle down
and inhabit the intestine and have a beneficial influence on intestinal microflora.

_ Therefore, they should be resistant to gastric juice and bile acid and also be able to
5 acdhere to intestinal epithelial cells. Next, the microorganisms must be safe to the
body. In this regard, a gelatin liquefaction test, a phenylalanine deaminase test, an
ammonia formation test, and a hemolysis test are conducted. Lactobacillus plantarum
CJLP56 according to the present invention was observed to be negative to the gelatin
liquefaction test, the phenylalanine deaminase test, and the ammonia formation test, as
10 well as to show excellent tolerance to acid and bile acid and ability to adhere to
intestinal epithelial cells. Also, a-hemolysis was observed, indicating that Lactobacillus
plantarum CJLP56 is safe to the body.
Thanks to its excellent ability to be tolerant to acid and bile acid and adhere to
intestinal “epithelial cells, Lacfobacillus plantarum CJLP56 according to the present
15 mmvention is anticipated to have excellent gastrointestinal protecting effects. Therefore,
in accordance with another aspect thereof, the present invention provides a
composition for preventing or treating intestinal diseases, comprising Lactobacillus
plantarum CJLP56.
The composition for treatment of intestinal diseases comprising the inventive
20 microorganism may be useful for the prevention or treatment of intestinal diseases of
mammals including humans, such as livestock, e.g,, cattle, horses, and pigs. The term
“intestinal diseases,” as used herein, is intended to refer to bacterial infectious or
inflammatory diseases in the intestine. Examples of the intestinal discases include, but
are not limited to, infectious diarrhea caused by pathogenic microorganisms (E. coli,
25 salmonella, and clostridium), gastroenteritis, inflammatory bowel diseases,

psychogenic enteritis syndrome, overgrowth of microorganisms in the small intestine,

12
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diarrhea, and the like. Lactobacillus plantarum CJLP56 contained in the composition for
treating intestinal diseases may be alive or dead, and preferably alive. In general, live
bacteria have an ability to treat or improve general symptoms caused by the abnormal
fermentation of intestinal flora, to inhabit the intestinal tracts with the concomitant
5 prevention of allowing harmful bacteria to adhere to the intestinal tracts in humans and
animals, and to produce lactic acid to lower the intestinal pH, thereby suppressing
proliferation of harmful bacteria. In addition, the administered live bacteria produce
bacteriocin and peroxides to suppress the proliferation of pathogens and promote the
activity of intestinal villi to absorb nuirients. Further, live bacteria may produce
10 materials helpful for the absorption and utilization of nutrients, improve livestock feed
requirements, and generate materials neutralizing the toxic materials of pathogens.

The composition for the prevention or treatment of intestinal diseases in
accordance with the present invention may be preferably orally administered, but the
method of administering the composition is not limited thereto. The dose may vary

15 depending on various factors including the type and severity of intestinal diseases, the
patient’s age, gender and ethnicity, and the purpose of prevention. Typically, the
bacteria may be administered in an amount of from 10 million to 100 billion cells a day

‘to an adult.

In addition to the gastrointestinal protecting effect, Laclobacillus plantarum

20 CJLP56 of the present invention has an excellent immunopotentiating effect compared
to conventional lactic acid bacteria.  Lactobacillus plantarum CJLP56 is found to promote
the production of IL-12 leading to a Th1 response, but suppress the production of IL4
leading to Th2 responses in splenocytes. Further, the inventive novel strain stimulates
immunomodulatory cells, such as macrophages and dendritic cells, which are antigen-

25 presenting cells capable of modulating the immune responses of T cells, to produce
cytokines that induce ThO lymphocytes to differentiate into Thl lymphocytes, thus

13
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25

driving the Th2-shifted Th1/Th2 imbalance toward Thl responses. A detailed
description is now given of the immunopotentiating effect of Lactobacillus plantarum
CJLP56, below.

In the murine splenocytes which were allowed to shift toward Th2 responses

| by the administration of ovalbumin (OVA), Lactobacillus plantarum CJLP56 induced the

production of IL-12, a cytokine leading to Thl response, at a level 5.8 - 84 times as high
that of a negative control and suppressed the production of IL-4, a cytokine leading to
Th2 response, at a level of 10.7 - 12.9 % as high as that of the negative control. The
inventive novel strain was thus found to have significant advantages in terms of the
immunomodulative activity over other typical lactic acid bacteria Lactobacillus
rhamnosusGG (KCTC 5033), Lactobacillus casei (KCTC 3109), and Lactobacillus sakei
CJLS118 (KCTC13416).  Therefore, Lactobacillus plantarum CJLP56 is highly
immunomodulative such that it promotes Thl responses with the concomitant
sﬁppression of Th2 responses, to modulate the Thl/Th2 imbalance in favor of a Th2
shift.

The immunopotentiating activity of Lactobacillus plantarum CJLP56 was also
proven in the microphage cell line RAW264.7 and the dendritic cell line JAWSII which
were cultured together with the inventive novel strain. When treated with
Lactobacillus plantarum CJLP56, the microphage cell line RAW264.7 and the dendritic
cell line JAWSIL were induced to produce IL-12 and IL-18, cytokines dictating
differentiation into Thl, at high levels, and suppress the production of IL-10, a cytokine
inhibiting differentiation into Thl, to a level lower than that of IL-12, thus promoting
differentiation into Thl. It was also understood from these results that Lactobacillus
plantarum CJLP56 has an immunomodulatory activity of modulating a Th2-shifted
Th1/Th2 imbalance by promoting Th1 responses and suppressing Th2 responses.

IL4 is produced by Th2 cells and plays a central role in Th2-specific cell-

14



- + . positive - : negative For |long-termstorage, preferably, the inventive
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treatment of atopic diseases and allergies as well as cancers and autoimmune diseases

because Lactobacillus plantarum CJLP56 can modulate the production of cytokines from

immunmodulatory cells such as Th1, Th2, macrophages and dendritic cells to drive a
Th2-shifted Th1/Th2 imbalance toward Th1 responses.

20 _ In accordance with another aspect thereof, the present invention provides an

immunopotentiating composition comprising Lactobacillus plantarum CJLP56. The

| immunopotentiating composition of the present invention is effective at enhancing

immune response because Lactobacillus plantarum CJLP56 is a lactic acid bacterium that

is effective for enhancing immune response as described above. Particularly, as will be

25 proven in the following Example Section, the immunopotentiating composition of the

present invention is effective at preventing or treating diseases caused by a Th1/Th2
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significant advantages in terns of the

may be used. For example, formulations suitable for oral administration may include

at least one carrier selected from the group consisting of a diluent, a lubricant, a binder,
25 a disintegrant, a sweetener, a stabilizer, and a preservative, and at least one additive

selected from the group consisting of a flavoring agent, a vitamin, and an antioxidant.
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t he produgbgmn of cytokines frominmmunnodul atory cells such as Thl, Th2,
macr ophages and dendritic cells to drive a Th2-shifted Thl/ Th2 i nbal ance
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Lact obaci kbmpogitiamiraiyi fCah@Rted istea Vatty of Reindldians gt b doh@honly weéd ecti ve
for enhanci ng i mmune response as descri bed above. Particularly, as wll be
25proven im thderf ehittowitslggiEalbmptepBdid etdpiehisect odditivpet eBtangplen@f the
conposition of the present invention is effective at preventing or treating
di seases &mctiodalfpod intlinddippwder, granules, tablets, capsules, suspensions, emulsions,

syrups, liquids, extracts, tea, jelly, drinks, or the like. So long as it is well known in the
25 art, any sitologically acceptable excipient or additive may be used.

Thanks to its preventive or therapeutic effect on atopic diseases, the
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- feed, or in separate oral form. If the feed additive is administered separately from the
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suppl ement™8XRF HBEETon- and absor pti on-assisting agents, growth pronoting

subsiances. or Lie bhkee Tie 4 YAS) oghyl eothgldl VG TR e o lstered.
ddi ti , | i t ock f ddi.t i b 5adm ni st d .at

o 1, g B R P ST B SERHE, . o1
N Separ atfieds BhakYolbnds for APelifBHABH dd et 2 AUIRLSHRLRS FSRALALY from

t he

the poultry include chicken, turkeys, ducks, geese, pheasants, and quails, and the fish

includes trout, but are not limited thereto.

20 [Advantageous Effects]

Having excellent resistance to acid and bile acid and adhering strongly to
intestinal epithelial cells, as described above, Lactobacillus plantarum CJLP56 according to
the present invention can be used as a probiotic that provides effective gastrointestinal
protection. Further, Lactobacillus plantarum CJLP56 promotes a Thl response so that it

25 is used to modulate a Thl/Th2 imbalance in favor of a Th2 shift. Therefore,
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| i vestock feed, it is conbined with a pharmaceutically acceptable vehicle

to f(%Zﬁ 'dmi@ phate rel ease or sustained rel ease f i
. edi @isg?ge |cp%/ mayil e solid or liquid, such as corn stg&g:#(ﬁltdé@g%?ggl
sucrose, bean fl ake, peanut oil, olive oil, sesane oil, or propyl ene
gl ycol. Wien a solid vehicle is used, the feed additive may be in the 5

form of ta&)lﬁegs, capsul es, powder, troches or | ozenges, or _a non-dispersed
top dressilfgiovssdius g n@mm&&ﬁ%@%@%@%@ reeat myanion mayde applied 1 fe form
of gelatin soft.capsules, a. syrup suspension, an enulsign, or a sqQlution.
The | i vestCERPFEEG i?ﬁ?ef“mﬁ “Bgloi‘éﬁ‘ﬂﬁ‘?sc A HPAYNOPE SRR FRRPOSHS,r  t hat

i s commonl sed.t ti.sfy . the di .d nd of apimals. Th

pr ot of n- c bRy Legepindiri CESE ixsHoP R saine tisdives Polaped By 2o
corn/ bea I - I3 . I i.pon, the feed additive and |ivestock
feed may Pﬁ?/ﬁﬁ%ﬂﬁbéﬁ%%?gﬁgﬁ Ogﬁ?ﬁggs a preservative, a stabilizer, a
“wetting agent, an enulsifier, and a solubilizer. The feed additive may be
added to the livestock feed in an infiltration, spraying or m Xing nanner.
15Thes | i veqigasikvib@ey or feed additive may be applied to neals for various
animal s such as mammal s, poultry, and fish. The mammal s incl ude pigs, cows,
sheep, goats, ro8@al& UrRlers®XRBAS BBIMeFréRht indBtidindy b8 oBtaindOBifo gats)
Exanpl es of the poultry include chicken, turkeys, ducks, geese, pheasants,
and quai | sollewihgt b@nipléhwhivtl adast tdrtiito ilRistrate) Buf@e hdtnotiRdcdriReted @s

20[ Advant ageous Effect s] Havi ng excell ent resistance to acid and
bi | e aci d lanitingdeepresemt tvientighy to intestinal epithelial cells, as

descri bed above, Lactobacillus plantarum CILP56 according to the present
invention can be used as a probiotic that provides effective
gastrointestinal protection. Further, | artobacillus plantarum CILP56
prondtes a Thl kMY, solationt and | klentifichtion rof dlizgpbacillien plantarum

i mbal ance in _favor, of a Th2 shift. Therefore, Lact obaci | l us pl antarum
CILP56 acddi&bosfrainst he present invention may be applied to a conposition

for treating intestjngl diseases_and an_innunegotentiatjng conposj tion.
Particul arly, La(effegyé@vw i RlLdrh sirans soktedsremsddmehi ergismeagesk oritg

e AR - e
Lac[io aci ﬁoﬁﬁﬂﬁéﬁhﬁmﬁ‘@%g@m@?sm ated from ki nchi were sneared
onto 1. 5% agar NRSPLALeR6HNCd Hilioload LAgHRRLEd aliRlf, Hluffhours.

Col oni es that were€ pro e pufe’ wer using a p an

i ncubat ed Gt PS5 Serdiflf whie HeteAflined using a method reported by Kim et. al. (Kim et 4l

Leuconostoc inhae sp. nov., a lactic acid bacterium isolated from kimchi, International

Journal of Systematic and Evolutional Microbiology, Volume 53, July 2003, pages 1123

20 1126), and API50CH and APISOCHL kits (Biomerio). The identified morphological

and physiological properties of Lactobacillus plantarum CJLP56 are summarized in Table
1above.

In addition, the base sequence of a 165 rRNA gene was analyzed in order to

identify and classify lactic acid bacteria. The base sequence of 165 rRNA gene was

25 determined and analyzed using the method of Kim et. al. (Kim et. al., Leuconostoc kimchii

20



- 15hours in a liquid MRS nmedium (D fco, USA). Then, norphol ogi cal and
physj : ties of Lactobacillus plantarum CJ Lyl e
_ det ?%&zgé&ﬁé?ﬁ%ﬁgﬁéet hod reported by Kimet. al. (Ki m@ﬁ2®d/ﬁ6@%iost oc

inhae sp. nov., a lactic acid bacteriumisolated fromkinchi, International
Journal of Systematic and Evol uti onal M crobiol ogy, Volunme 53, July 2003,
pages 1123- 2 0 1126), and AP} 50CH and API5CCHL kits (Bioneriq). The

i dent i fi ed®PBPHHNTYPRetICs Aiven kingadi. dntsgragianal joursel efiSysteaprtic and Bielstipnals

pl antarum CJLP56 are_sumrmarized in T 1 ab . In dition,
the base é@é‘ﬁ%‘ﬂe@g& Vaﬂlfefs\[?‘:]f%eqﬁfe&g%%@ agss e . o?fh%ﬂefeﬁﬂﬁ‘féfggl?qsﬁy and
classify lactic a

S5det er i rRaut 3% A6 SN btins LR R B s 1 ek Mo ueRs
Leuconost [ i 4 . ngw speci es fromkinchi. International
Jour nal o%&%@%ﬁ %@%@@@@ﬁ&ﬁ%@, M cr obi ol ogy, Vol une 50, Septenber

2000, 5 pages 191554918, AH0e G hanGno cAUSER, Bhs KR Ripispe Of

Lact obaci | I us plantarum I's grven'in e sequence ched

h t S 0 | t J . t .
o 0t AR el 6490 R el A5 P SERCRILEI B S 21
pl ant ar = sfiandamnNBRC268Y1( LaGIRaRR Ghdesdtsn RliAH-A RBAPABIRCIAS Web idapRank

accessi on nunber A13326351), and was identified to be a Lactobacillus

pl ant a r urbesk riaiciobailits MmRtukactabamd hused! RRbBcMN I HA, CATS6JaRASI t ed
with the Korean Collection for Type Cultures on Cct. 16, 2008 (accession
No.: 10KCHepbdi@iBR)h the Korean ColéBh o2l issayltaés draCco b6 Q008 (dscepdiaiNar: um

Cl LP56 for Resistance to Acid of Artificial Gastric juice and to Bile Acid
of ArQifi KElrCHB4028BDui ce 15An acid resistance test was conducted with an
artificial gastric juice prepared by a nodified nethod of Kobayashi et.

‘al ., (Kobayashi et. al., Studies on biological characteristics of

Lactobacillus: I1. Tolerance of the nultiple antibiotic resistance strain,
L. casei P5R300EXAMPLE 2 Asay ofchaptehacillust plantanm GHA56 for Resistankce to

M cr obi ol %’ /. 9, July 1974, pages 691-697). In_detail, the
artificial 28 1al (sastrig Laige and ta-Biledcidmf Artificial Bile fjaicgH of a | qui d MRS
mediumto 2.5 with 1IN HG adding pepsin in a concentration of 1000 unit/

m., and sterilizing the nedium Lact obaci | I us pl antarum CJI 256,

ool gied and | do LAkl SR Jo e IEUBRLSL sl M Tt 7C
ot ce, 4 o SR A RE ST T R L G R A
characteristics of Lactobacillus: 11. Tolerance of the multiple antibiotic resistance strain, L.
casei PSR3002, to artificial digestive fluids. Japan Journal of Microbiology. Volume 29,
July 1974, pages 691-697). In detail, the artificial gastric juice was prepared by
20 adjusting the pH of a liquid MRS medium to 25 with IN HCl, adding pepsin in a
concentration of 1000 unit/ml, and sterilizing the medium.

Lactobacillus plantarum CJLP56, isolated and identified in Example 1, was
incubated in an MRS medium at 37°C for 18 hours and centrifuged to precipitate a cell
pellet. This was washed twice with sterilized saline (0.85% NaCl) and the cell

25 suspension was inoculated onto a control medium and the artificial gastric juice to a

concentration of about 107 cfu/mL. During incubation at 37°C, viable cells were
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concentration of about 107 cfu/nL. During incubation at 37C, viable cells

wer 3 hours after inoculation. The tot t cells
. M/asepngggi&?éez?g%@o%@%ti ng the cells 10 tines in a phospﬁ&gg%f/f)&%}jgl
solution (pH 6.8) containing KH2PO4, Na2HPO, L-cysteine, Ha, and Tween 80.
A bile resistance test in artificial bile juice was performed using the

nmet hod of 5 Cas e al. (Casey et. al., Isolation_and_characterization of
anti - Sal nv‘r'?é‘I“Fe&Ie @/ %}&4?’@0% epuetdation 1 (B tolrbegsit of the cglsvaomepared Ry
tract, Letters i [ M crobiol o Val 9,. 2004 s 431-438). In
this regar ,uqf‘gcﬂl?ﬁg%sl f(ﬂ?nﬂﬂsaﬁ‘t Qrﬁh‘?%ﬁ@?%@%isﬂlﬁ%t@éfi%%éw& whi ch
was prepar dj . 3% bul il ot liquid MRS nmedi umused in the
add resi st%ﬁ%’ﬁ%@gﬁs%ﬁgfé@@?&@e@n% oculated in the same 10 manner
as in the acid rgsk . d.viable cells;were,counte , 12
ond 24 houre ar taPs KR Rl it @ B pelfime) USHE uRBEA &, 12
bacteti a stiai i bl : i . ' hacl j
CILstis (KeF SR k] PRt %%%@%%Oﬂ@%ﬁ%h%%ﬁ%‘%

subj ect ed BaRtckilCirSRBhA Plr@Rd SRithSn@Ghith BRh ST ARRE ih SABlP mﬁemaﬁgﬁ
above. 15 The results are sho in FIG. 1 and 2. FIG Is a grap

i I'1ustrat ivguiree3ondgod 9&%@@1%8}?1‘ I 85 4Qhag) 1 dciBadth@ Plapti: CJPS wak G 2

i's a graph illustrating the bile resistance of Lactobacillus plantarum

CILP56.  incubatddinfa mediafrewbihtviasipr&Sared baaddihg (1396 bald bilé ol ths lighia WRSUM
CILP56 had equal or greater add resistance and bile resistance conpared to
t he conpamraediven hisecht indhaadd 2&idact eest absitel alThs celBhware gRuldted imdthe 8iies t hat
Lactobaci |l us plantarum CILP56 of the present -invention rmay be alive as it
pr ockkds trhamngylas dgrathterdcel jegiseact @st dbevientrebvinble calisdwanercoined G, h2 ahd Ré
within the intestine. EXAMPLE 3: Assay of Lactobacillus

pl ant arumf@y%#termocnhihpmy to 25Adhere to intestinal Epithelial Cells

For use in a test for adhesion to intestinal epithelial cells, HI-29 was

obt ai ned from t REPR@EdAshadypical lagtis apiskhactekigisnins entobuciiisiceset (KaFS" Tdbuct ed
i th t Ki al, (Ki t._al., Probioti ti f
et Sbact 1Pdengts Bl abPHS KRTGHR o Licitnalbisanrmenior o 5053

5 Vol une

Ta hort | on ptinn L the e a9 oha FiE ST it ot ap SSTRPRA A - ol The
ff f Lact il h t .haqi ichi i
nf bt on of - huridl PSS TP IS TRy of (hiLar BT BRIyEHae thearial ogy.
Vol 47 405- - L | . t i n.a RPM
Toa0 (G bEsitin) SRR s ISP AT ad O MRS B P cor um
(F13S), 1% &@M@%%M}Jﬂ 45100 10 1U ), and streptomycin (100
under a 5% a

nmg/ nlk) at nosphere. For assayi ng adhesion ability and

dhesi on i nhi bi i b L dH- |ty of
adhesi on i nhi bi QN réRidnkd chi Fidd. § mdk?:ll%é;tf)&ﬂllbsspﬁgﬁ%ﬁm?ﬁ% dﬁé{d()@(ﬂl%?%?' y o

1.0 x 105 cells/ nmL per we In 24-we at es, cu e extent

of form Ngra&Oom $bastiRR0IRY Blle rwﬁtﬁl&%nﬁrgﬁb&qs r{ﬁ@tc?ﬂ??%mer@&c%&ﬁ th a

fresh one on alternate days. The conplete nol ayer o -29 cells was
washed fi bacikria®gai. t This result indicates that Lactobacillus plantarum CJLP56 of the present

invention may be alive as it proceeds through gastric juice to the intestine and survives

the bile within the intestine.

EXAMPLE 3: Assay of Lactobacillus plantarum CJLP56 for Ability to

25 Adhere to intestinal Epithelial Cells
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- 15 PBS buffer solution at 25C, followed by the addition of 0.5 nL of an
ant i;hiat {6, 1640 nedi um t hereto. Lact obagi I m

. C 125(%?&@2@92@90%5 in an RPIVIE nediumto a concent riﬁc%}%&@%éwf&f 0 x

109 cfu/mL, and the suspension was inoculated into the 24-well|l plates and

i ncubated at 37C for 2 hours under a 5% CO2 at nosphere. After the 20
conpl etion of incubation, the 24-well|l plates were washed three tines with

PBS buf fer whi | gtuse i ageshior adbesionid sresinaliepitheliabeellsy HI% wanoleaingd cel | s
whi ch ] ttached. determ ne the adhes; bilit th
NaShi ng.  AFUBINGAGHRRG el Sk IS O AeleSt HeRionEPd e HRTRtiods
et or i PET Gy L e i TG PRl ObBUH ARG Biaacrigy sk P O
count ed. RolbBa 1R g ghioh hindlland A Sprin Pt By A BiSELRIET 6) ass
et el i), %cal.cohol . oF. ds | aced
Che. bt ¢ ony e 74 RBH 2007, B BB 1D A6 Sk FHERAR o RhedR 4 AR 2l ong
Wi th the SapppAMY oo %ﬂ%g&e ae%g&lrn rl%[{%@ﬁ@ 6 iRy g)‘fih agtic

add bacteria that were not was i ned adhering to t 9

cel I's ver angdbtill cell2is MRG0l SV 884 AU A7CTNBBLEOSGRp) and
counted. Lactobaci|lus Sakel CJIO%ﬁl& and Lg%tryb aci [1us rh?rfﬁ%susGG)(KCTC

5033) were used HDDI ¢elid@eles@ituldd ik RPVIPRID T81Hco, USA) medium contaﬂ]ﬁ%
results are showmn in FIG 3. FIG 3 is a graph illustrating the ability of

10 1 act olimai-inhetbvapdcr OB feral GUviRes sérane ¢ABS)e 190 Lighsiihgapertgllinhel (100
cells. Referring to FIG 3, Lactobacillus plantarum CILP56 was
obselrlved I/ md\earek steptemiyciab({l00 g/l jpatt87PE undei atés COaaltmegphdiel iFak cel | s
after 24 hours, conpared to Lactobacillus rhamosusGG (KCTC 5033) and

Lact obaci labsayingadhesicd ebilit8andadiestonmbibitost abilitwefirst, kKilehcells waerpseededt i cs,
and particularly to the fornmer. These results 15 inply that Lactobacillus
pl ant ar umata dpsstyadf d Srdl (A gellspml heerprelbiord-well plates, emdicaltorgshiblthe etertdiier i ng
to intestinal epithelial cells and thus of inproving the intestinal

envi r onmederming Avioriplgte napRalaxer Twih thy replasempaicef| the sestiumwithymicsLpee 20

In order to eval ua%g}lt e safety of the strains isolated in Exanple 1, a

henol ysi s PESEMalE ¢asar { he qarppistegpendayar o5 HI-2 ol wsiwashacbis trnes Wilmoni a)
o on s 0 BoRE N 808, o0 nSe L gl verie pretored el g he
Vent ure Aﬁ% j on. .23 eel.egogsul ts are shown in Table 2 bel ow
Lactobacillus plantarum CJLP56 was suspended in an RPMI medium to a
concentration of about 1.0 x 10° cfu/mL, and the suspension was inoculated into the 24-
well plates and incubated at 37°C for 2 hours under a 5% CO; atmosphere.  After the
20 completion of incubation, the 24-well plates were washed three times with PBS buffer
| while stirring at 200 rpm for 3 min in order to remove the cells which remained
unattached and to determine the adhesion ability over the washing, After washing,
0.2% trypsin-EDTA was added into the wells to detach the attached cells. The cells
thus separated were diluted in peptone water in a serial dilution manner and smeared

25 on MRS-agar plates, followed by incubation at 37°C for 24 hours. Thereafter, the cells

were counted.
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TABT ,F 2 Results of Safety Test of Lactobacillus plantarum CILP56 Strain

Test ?T/AKnﬁ?%h%}dmlgwuef action Test Phenyl al ani ne Deam %Q&O?OEWXT' S

_resu

Separately, to identify partial adhesion, a cover glass completely sterilized by
immersion in 70% alcohol for one day was placed on the bottom of a petri-dish before
HT-29 cells were incubated therein, along with the same amount of lactic acid bacteria

5 as described above. Lactic acid bacteria that were not washed and remained adhering
to the HT-29 cells were dried, Gram stained, observed under an optical microscope and
counted. Lactobacillus sakei CJLS118, and Lactobacillus rhamnosusGG (KCTC 5033) were
used for comparison in this experiment.

The results are shown in FIG. 3. FIG. 3 is a graph illustrating the ability of

10 Lactobacillus plantarum CJLP56 to adhere to intestinal epithelial cells.

Referring to FIG. 3, Lactobacillus plantarum CJLP56 was observed to have
excellent ability to adhere to intestinal epithelial cells after 24 hours, compared to
Lactobacillus  vhamnosusGG  (KCTC 5033) and Lactobacillus  sakeiCJ1S118, both
commercially well known as a probiotics, and particularly to the former. These results

15 imply that Lactobacillus plantarum CJLP56 according to the present invention is capable
of adhering to intestinal epithelial cells and thus of improving the intestinal

environment,

EXAMPLE 4: Safetv Test of Lactobacillus plantarium CJLP56

20
In order to evaluate the safety of the strains isolated in Example 1, a hemolysis
test, a gelatin liquefaction test, a harmful metabolite (ammonia) formation test, and a
phenylalanine deaminase test were preformed using the safety test methods according,
to a collective standard of the Korean Bio Venture Association.
25 The results are shown in Table 2 below.
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formati on CILP56 negative Negative a-Henolysis, safe Negative According to

t he cillus plantarum CILP56 was negat i t atin
i qt}ge(?g}ékpgﬂo%@zl,%?he har nf ul metabolite (amonia) fomm/bgﬁéﬁﬁgid t he
phenyl al ani ne deami nase test, and showed a-henolysis which is regarded as
not being a pathogen Thus, Lactobacillus plantarum CILP56 was proven as
being safely adm nistered to the bod¥ 10EXAI\/PLE 5. Assay for IL-12
Production In Treated Mouse Spl enocyté To assay the ability of

Lactobaci | lus plantarym CILP56 t prormt roduction of the m

response-i nduci ng cyt gﬁﬁ‘f‘é -ﬁtﬁore#qfll\éc%ebﬂ Q’h"‘c?@?’t‘% | bumi n- pri med

m ce that |skpywef E Th2 hispas, the TolTow ng eXfperiment wag 15 conductgd wi th
/2]

ref erence ra et al. (Fujiwara et al A dmlhl e-hlind trial f
Lact obaci Il us par pcas&relain aj n miﬂytfll adm' n| st rg f or| i nmunonodullati on
in patienfs with 3°|ﬂ1§ﬂ oglr 0y PRl |, ASBBENR, ol |une

ujl

54, pages|143-149 war a eDe@IIma{tﬁm | wara fhult aI Cy TH@nﬁdﬂdrr alfl ergic
effects of lactic|add bEsteriajare strain derendent and medi at ed by gf fects

on bot h TITAgHE-CYTOKLIE Xpres 5ST OHL aid_pat ane | m dLI A) ArctHli ves
of Allerg gﬁé] Pmmnon%aﬁ% 2004, VO'HEI35, pa %Eegn ) alg tﬁFows.
After being incubated at roomtenperature, a mxture of 1.538 nL of 13

According to the results, Lactobacillus plantarum CJLP56 was negative for the
5 gelatin liquefaction test, the harmful metabolite (ammonia) formation test, and the
phenylalanine deaminase test, and showed a-hemolysis which is regarded as not being
a pathogen. Thus, Lactobacillus plantarum CJLP56 was proven as being safely
- administered to the body.

10 EXAMPLE 5: Assay for I1-12 Production In Treated Mouse Splenocyte

To assay the ability of Lactobacillus plantarum CJLP56 to promote the
production of the Thl response-inducing cytokine IL-12 in the splenocytes of
ovalbumin-primed mice that showed a Th2 bias, the following experiment was

15 conducted with reference to Fujiwara et al. (Fujiwara ef. al. A double-blind trial of
Lactobacillus paracasei strain KW3110 administration for immunomodulation in patients
with pollen allergy, Allergology International, 2005, volume 54, pages 143-149) and
Fujiwara et al. (Fujiwara ef. al,, The anti-allergic effects of lactic acid bacteria are strain

| dependent and mediated by effects on both Th1/Th2 cytokine expression and balance,

20 International Archives of Allergy and Immunology, 2004, Volume135, pages 205-215)
as follows.

After being incubated at room temperature, a mixture of 1.538 mL of 13
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- mg/ nL al um hydroxi de(Sigm), 10 ng of oval bumin and 0.4615 nL of PBS was
intr I hhnjected into 5 6-week-old femal e Bal ] ose

_of f@?é@%ﬁ%ﬂ)%glﬂr 2 mg alum per nouse, followed bﬂ@%@@?gﬁfn’égl

injection at the sane dose on day 6 for boosting. The mce were sacrificed

on day 13 and the spleens were 5 excised. The spl enocytes thus obtained
were plated in_an amunt of 100 SL (4x106 cells/nm), along with 50 fit of

dead cel | sMgf Mleakumy dexiga(S vH] BighPhoyabugin apgl (4615 Tab|of RBF wase wel |

Thor eaf ¢ erinARETGNRY 9ped HAS Giedyai Friq Blode miett A deg b -2

for 1 mn SveBhadfs ofhodhad ?%%W%twel?ﬁ%“?%ﬁgn&%w&i%ﬂg&ﬁ SRR Y ce
test, Tt e Banthy e FlarPEy Bl HuluRRLE Srert Sipee 123 Fihouitick 108 PRI T

vol ume of c%ﬂ%" J, éff‘)glﬁdhﬂtl 50Pi%fvé@aﬁrceﬁsoﬁﬁﬁtmﬂfw&lﬁo?&%ﬂﬁ% @g’{“ﬁgfﬁ medi um

and harvested by centrifugation at 13,000 rpmfor 1 mn. re

di luted i nnfVEM éﬂuir@rvaauapla%ceﬁ{a rrUbaed 9br Y0488/ iRLDRIMI OPRY stio9f cthe cel |

cul ture nedium Lactobacillus plantantm Cl LP56 "'was used as test bacteria.

The sane dxaéfatetenTharafiae thok ahhwlad Gs@iyedi fo U512 Nevanasiie SSIAETC
5033), lactobacillus casei (KCTC 203109), and |actobacillus saki CJLS118
(KCTC 134TE)ISAddt (Biospate)son. The IL-12 assay was perforned according

to the instructions supplied for the IL-12 ET I SA kit. The 0.D. val ues
measlf ed i n an HileSkad baderia vfthe tasswdretabtainédtadfall@ve.he | evel of |L-12 by
normal i zation to the I1L-12 sanple provided for the kit. The neasurenents
are shown in Fl Gactpriap6ttieest avasdnerulptedbints VG rgtht (ifcoparsbatlivaed o 3°Gf t he
Thl response-inducing cytokine |IL-12 produced in the spl enocytes of the
oval bum n{p¥ Phbeurs Edloweddhy pendritugatipn abil3800rmma for heyinderebtainegisas ai t h

Lactobaci |l ys planta rum CJLP56 and ot her conparative |lactic acid bacteria.
f

fAs i 3 tapp fl . bl%ﬁ?ﬂ%@fe&?ﬂﬁfﬁwaﬂ}eé h@f? m&ﬂtfe ?E?b?}iﬁ?l fﬁlllﬁﬂtaélfiulﬂﬁr@;ﬂt%G was
ound to renarka onote .t he productio e re e-i.nducin
it e TSRS sl e il s PTG
i _den]to‘él)f " edht ol Gl syt R e e @%%'65&298 Pﬁ%ﬁ‘%”hﬁ”é%“%ﬁf‘ﬁn e
pr oduct | o et by s LlEAbrcs 10Ty P L. ARkt bRy
S ViLY 9 At ORSRL S B HEILEDS UBhISl WSl BRI
?]eggat 23',[ W?ﬁ?@%i n E{dﬁgﬁég%&} Eg%ﬁlﬁgt{tf -|'2gg§r%$%§ﬁ%§é§%§st ead
of the ILperformed with Lactobacillus thamnosus GG (KCTC 5033), Lactobacillus casei (KCTC
20 3109), and Lactobacillus sakei CJL.S118 (KCTC 13416) for comparison.
The I1-12 assay was performed according to the instructions supplied for the

IL-12 ELISA kit. The O.D. values measured in an ELISA reader were used to calculate

the level of IL-12 by normalization to the IL-12 sample provided for the kit. The

measurements are shown in FIG. 4. |

25 FIG. 4 is a graph showing the concentrations of the Thl response-inducing
cytokine IL-12 produced in the splenocytes of the ovalbumin-primed mice which had a
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12 kit The results are shown in FIG 5. FIG 5 is a graph show ng

t he } f the Th2 response-induci ng cytoki ed.in
_ the Iggr}éﬁgggﬁéezsdﬁ%?lfhe oval bum n-prinmed m ce that had gﬁ%@ﬁg?g@%ﬁ[g} t hey
were treated with Lactobacillus plantarum CILP56 and ot her 20conparative
| actic acid bacteri a. As shown in FIG 5, Lactobacillus plantarum
W56 was f d.to i hi&i@t the production of the Th2 response-i nduci ng
cyt oki ne | P@Ss@%ﬁr ¥ WR [eated gwilhy Sectabprlbopligrtaimt (JhPae dingt PRET Th2
responses. 25EXAMPLE 7: Assay .for Expression of the Thl Differentiation
| nduci ng CPPHETHE aqHc 288 MBCEHY | L- 18 and the Thl Differentiation
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bacteria cells were applied at a density of 5407 ce e nmacr ophage
cell line r%wg%méW@mMmgas_cultured at 37C for 48 hours in a 10%
10CQ2 i ncubator. The IL-12p40 and IL-10 | evels of the supernatant were

anal yzed usi ng ELI SA. me test bacteria was Lactobacillus plantarum
CILP56, wth |ipopol ysaccharide serving as a positive control. The sane
test was perfor EXAMPLEA6! desay o Intiibétoro Susivits Adeiild® BOB Prodhdivinobaci | | us
casei (KCTC 3109) and Lactobacillus sakei CJI _S118 (KCTC 1513416) for
conpdr i soTreated ModdeSplemgtesr at i ons were neasured using an |1L-12p40 kit
(BD Bi osci ences, USA) for IL-12 and an IL-10 kit (BD Bi osci ences, USA) for
| L-10 according to the instructions of the manufacturers. The results are

shown in FIGS. 6 and 7, respectively. _
To assay the inhibitory activity of Lactobacillus plantarum CJLP56 against the

production of the Th2 response-inducing cytokine IL4 in the splenocytes of
ovalbumin-primed mice that showed a Th2 bias, the same procedure as in Example 5
15 was repeated, with the exception that an IL4 kit (Biosource) was used instead of the IL-
12kit. Theresults are shown in FIG. 5.
FIG. 5 is a graph showing the concentrations of the Th2 response-inducing
cytokine IL4 produced in the splenocytes of the ovalbumin-primed mice that had a
Th2 bias after they were treated with Lactobacillus plantarum CJLP56 and other
20 comparative lactic acid bacteria.
As shown in FIG. 5, Lactobacillus plantarum CJLP56 was found to inhibit the
production of the Th2 response-inducing cytokine IL4 to suppress Th2-biased mouse
splenocytes from mediating Th2 responses.

25 EXAMPLE 7: Assay for Expression of the Thl Differentiation Inducing

Cytokines I1-12p40 and I1-18 and the Thl Differentiation Suppressing Cytokine IL-

27



20FIG 6 is a graph showi ng the concentrations of |IL-12 and IL-10 produced

int I |l strain RAWP64.7 treated with La il tarum
) GL@Z&PQW?@ erences, as neasured by ELI SA. %%O/bﬁgﬁﬂ?s a
graph showi ng the concentrations of IL-12 and IL-10 produced in the
dendritic cell line JAWSII treated with Lactobacillus plantarum CILP56 and
ot her 25referenc neasured by ET I SA. As can be seen in FIGS. 6 and 7,
Lact obaci 1302 Mg NGt Gelit es the  production of the Thi
di fferentiation-inducing cytokine IL-12, but shows the production of the

Thl differentiation-suppressing cytokine to a significant |ess extent than
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The results are shown in FIGS. 8 and 9, respectively. FIG 8 is
a graph show ng Tebe baxtprig sellorwérevappliedl al la- & an&xid- dlspiiA th rehe he
macr ophage cell line RAWG64.7 treated with Lactobacillus plantarum CILP56
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cel 110 i ne GAisrEbatere ailhd il 2piOlect Ibldevdlust the supeanata@iv@sanalydedtising
references, as neasured by RT-PCR As can be seen in FIGS. 8 and 9,

Lact obaci IEItEApI ant arum CILP56 pronotes the 20 transcription of the nRNA
dictating the production of the Thl differentiation-inducing_cytokines
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The concentrations were measured using an IL-12p40 kit (BD Biosciences,
USA) for IL-12 and an IL-10 kit (BD Biosciences, USA) for IL-10 according to the
instructions of the manufacturers. The results are shown in FIGS. 6 and 7,
respectively.

20 - FIG. 6 is a graph showing the concentrations of [L-12 and IL-10 produced in
the macrophage cell strain RAW264.7 treated with Lactobacillus plantarum CJLP56 and
other references, as measured by ELISA.

FIG. 7 is a graph showing the concentrations of 11.-12 and IL-10 produced in
the dendritic cell line JAWSII treated with Lactobacillus plantarum CJLP56 and other

25 references, as measured by ELISA.

As can be seen in FIGS. 6 and 7, Lactobacillus plantarum CJLP56 promotes the
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The bacteria were incubated in MRS broth (Difco) at 37C for 18 hours whi | e

itslpdf‘il' yﬁq to 6.0 with a 25% NaOH sol ution, f sting
_the cé ng%%z@ﬂéen 4%ﬁ?ugation. The cells were frozen at W@W@Zfdéitrl n
and 10% skim m | k serving as cryoprotectants, and dried at 37C. The cells

t hus | yophilized were powdered using a m xer. The powdered |ive bacteria
were m xed wth a suitable anmpunt of an excipient, such as g[I ucose, lactic

add, and sRIORPEHQIK oft Hheadinds diffesentipliepanducieg gyaelties i 12 ritgsBowsdtheevel |
and stored i .seal ed _al uni.num_ pouch. . To _he used. in pharmaceuticals,
f ood, |ive1%r9a8%%%2d,§'e£§rfgh?r8§ﬁ -%%PRS%%SW%?%'&%@BB&EW %EXEGENt  may
be m xed with..grai wd used.as a r terial of the |ivestock, feed,
wiih an exernianor s ant et Pess plsptld v feiqrperd GF otieig
capsul es, géﬁc\'gé)cfbar materials of cosnetics. 15[ Sequence List Text] <110>
g Cheilj ec}ang rpora?'l on <120> Novel Lactobacillus plantarum and

conpositions co LSing: t < 160 < ntln
1071 221051 <21§Hﬁfpﬁ%?1@‘§ %ﬁﬂﬁgﬁggf E'ggé)%%‘égifﬁ% 5 a%ﬁ%gﬁé%ﬁ’zégg%él
aagt cgac g Rfekiat e abpliehit 39HeSsify! 8F Sk f@! &ngf&lt%aiﬁet nﬂ@ﬂ%ﬂﬁ%@ Qe %8
cgaact ggt g agt aacacgt "gggaaacctg cccagaagcg dgggataaca cctggaaaca 12

gat gct aat RAVIEAYIAGSh Heb HENRERArPi 394 C R 8 Hhldifl3aagrCOIselbasEC THal

tatcadill ggatggtccc gcggcgtatt agctagatgg tggggtaacg gctcaccatg 240
RNA was isolated and used to determine the levels of IL-12 and 1L-18 mRNA by RT-
PCR. The dendritic cell line JAWSII was inoculated with the test bacteria, cultured
10 and subjected to RNA isolation, followed by the determination of IL-12 and IL-18
mRNA levels by RT-PCR in the same manner as in the macrophages.
| The results are shown in FIGS. 8 and 9, respectively.

FIG. 8 is a graph showing the expression levels of IL-12p40 and IL-18 mRNA

in the macrophage cell line RAW264.7 treated with Lactobacillus plantarum CJLP56 and
15 other references, as measured by RT-PCR.

FIG. 9 is a graph showing the expression levels of IL-12p40 and IL-18 mRNA
in the dendritic cell line JAWSII treated with Lactobacillus plantarum CJLP56 and other
references, as measured by RT-PCR.

As can be seen in FIGS. 8 and 9, Lactobacillus plantarum CJLP56 promotes the

26 transcription of the mRNA dictating the production of the Thl differentiation-inducing
cytokines IL-12 and IL-18, and shows great superiority in promoting 1L-12 mRNA

expression to the other lactic acid bacteria.

EXAMPLE 8: Preparation of Probiotic Agent Comprising Lactobacillus

25  plantarum CILP56

29



- bgcaat gat ac gt agccgacc tgagagggta atcggccaca ttgggactga gacacggccc 300

aaa c agtagggaat cttccacaat ggacgaaagt .ctgat
0 aacgfi"égzg‘?‘zgg@ﬁ%%%a gggtttcgge tcgtaaaact ctg-ttgttad ay g%%@%%zﬁ%a
at ct gagagt aactgttcag gtattgacgg tatttaacca gaaagccacg gctaactacg 480
t gccagcagc cgcggtaata cgtaggtggc aagcg-ttgtc cggatttatt gggegtaaag 540 10

cgagcgcagg cggttl i tta ag@gt gat gt gaaagccttc ctcaaccg aagaag nga 600

o903t gt S agaods Sedceegt T CozcoRt i totCLantot ouaae gacy, 750
e i Rt opieditfoie ot hesiratnre
acgat gaat g, ol adusl L9 gadaant og %@@@@g@@@a@p@er%g@%cgg
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080
at g?t%?tczamgc%gg@g%ﬂ%a?;@ﬁgggg%a@%@?ﬂéo@@&bgoa%g%@g%ﬁ%ﬁa chcgeﬁa%m 2
aggaaggt 9q.Hefh SRt CTRAALILANER! frISnCH AW AR D IUGCER SRF Iilfglgo

acaat ggat g gtacaacgag ttgcgaactc gcgagagtaa gctaatctct taaagccatt

Ct cagt t CoGeRlindB08GopdRRants Aafd Uied! 4289, CHIRAGE Clhud 9
gat cagcatg ccgcggt gaa tacgttcccg ggccttgtac acaccgcccg tc c ccatg 1380

agagt t t gt poredect asing 4 6UerI0TBé paakieidd 1iR@ bARAES AALE tni%ed 3ARDH F4itAulé0
25gacagat gat tagggtgaag tcgtnacaag g 1471 [CLAIMS] [Caim 1] Lactobacillus
pl ant ar umatidueth 6f CHCipidrt 5Bk as FRicadeMadic dof, aAAHIEM nilR/tofadfuspthe veRibeen or
treatment of enteropathy, conprising Lactobacillus plantarum CILP56 KCTC
11402B8P. [ofbadteric3) a desired letel, ardstoerdah es¢dat alngicanposichi on conpri si ng
Lact obaci |l us pl antarum CILP56 KCTC 11402BP. 10[ C ai m 4]

To be used in pharmaceuticals, food, livestock feed, cosmetics and so on, the

prepared probiotic agent may be mixed with grain powder used as a raw material of
the livestock feed, with an excipient or additive for pharmaceuticals, such as tablets and

capsules, or with raw materials of cosmetics.

15 [Sequence List Text]
<110> (J Cheiljedang Corporation
<120> Novel Lactobacillus plantarum and compositions comprising the same
<130> pr081723 |
<160>1

20 <170>Kopatentln 1.71
<210>1
%211> 1471
<212> DNA
<213> Lactobacillus plantarum

25 <400>1
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- The conposition of claim3, being preventive or therapeutic of an immune

The. Lonpoerr Dot MR ai m 4. wherei n the | mmune df sease WO Sl 64T RTm { ne

"1Sgroup consisting of allergic diseases, atopy, cancer and autoi mune

di seases. [{ ai m 6] The conpositbn of any one of clains 2 to 5, being
in aformof a nedicine. [Caim7] The conposition of any one
of cl ai ns 22gigasEA askatggial thatiggter fgaicals atirraitt ZUtRSgEB) The

conposition of any one of clains 2 to 5, being in a formof |ivestock feed
or a feed %ﬁ%ﬁ@%%%ﬁ]ﬁaﬁ&c%%ﬁ%%gw agaigesa@ B clains 2 to 5,

being in ath?g’éta”étS I:cg%at%gcsargech{lgé:éccg cafggtocga gittgaaaga tggcttegge 180

tatcactttt ggatggtece geggcgtatt agetagatge tegootaacg gcteaccatg 240
5 geaatgatac gtageegace tgagagggta atcggocaca ttgggactga gacacggece 300
aaactcctac gggagocage agtageoaat cticcacaat ggacgaaagt ctgatggage 360
aacgeegegt gagigaagaa goetttcgoc tegtaaaact ctgttgttaa agaagaacat 420
atctgagagt aactgttcag gtattgacgg tatttaacca gaaagcecacg getaactacg 480
tgecageage cgeggtaata cglaggtggc aagegtigic cggattatt gggcgtaaag 540
10 cgagcegeage cggtitttta agictgatgt gaaagecttc ggetcaaccg aagaagtgca 600
tcggaaactg ggaaacttga glocagaaga ggacagtgea actccatgtg tageggtgaa 660
atgcgtagat atatggaaga acaccagtgg cgaaggcggce tatctgetet gtaactgacg 720
ctgagectcg aaagtatggg tagcaaacag gattagatac cctggtagte cataccgtaa 780
acgatgaatg ctaagtgttg gagootttee geccticagt getgeageta acgeattaag 840
15 cattccgect ggeoagtacg gecgeaagec tgaaactcaa aggaattgac gggggccege 900
acaagceggte gageatgteg titaattcga agetacgega agaaccttac caggtettga 960
catactatgc aaatctaaga gattagacgt tecctteggg gacatggata caggteetoc 1020
atggttgtcg tcagetegty tegtgagatg ttgeettaag teccgeaacg agegeaacee 1080
ttattatcag ttgecageat taagttggoc acfctggtea gactgocggt gacaaaccgg 1140
20 aggaagateo goatgacgtc aaatcatcat geeecttatg acctgggeta cacacgtget 1200
acaatggatg gtacaacgag ttgcgaactc gegagagtaa getaatctet taaagecatt 1260
ctcagttcgg attgtagegct geaactcgee tacatgaagt cggaateget agtaatcgeg 1320
gatcagcatg ccgeggtgaa tacgttoceg ggecttgtac acaccgeceg tecacaccatg 1380
agagtttgta acacccaaag teggtggeat aaccttttag gaaccagecg cctaaggteg 1440
25 gacagatgat tageetoaag tcginacaag g 1471
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PCT/KR2009/004913 WO 2010/ 064777 Al

[CLATMS]
[Claim 1]
Lactobacillus plantarum CJLP56 KCTC 11402BP.
[Claim 2]
5 A composition for prevention or treatment of enteropathy, comprising
Lactobacillus plantarum CJLP56 KCTC 11402BP.
[Claim 3]
An immunopotentiating composition comprising Lactobacillus plantarum
CJLP56 KCTC 11402BP.
10 [Claim 4]
The composition of cdaim 3, being preventive or therapeutic of an immune
disease caused by a Th1/Th2 imbalance in favor of a Th2 shift.
[Claim 5]
The composition of claim 4, wherein the immune disease is selected from the
15 group consisting of allergic diseases, atopy, cancer and autoimmune diseases.
[Claim 6]
The composiﬁbﬁ of any one of claims 2 to 5, being in a form of a medicine.
[Claim 7]
The composition of any one of claims 2 to 5, being in a form of a food.
20 [Claim 8]
"The composition of any one of claims 2 to 5, being in a form of livestock feed or
afeed additive. |
[Claim 9]

The composition of any one of claims 2 to 5, being in a form of a cosmetic.
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