WO 2011/010770PCT/KR2009/004930 DESCRIPTION Invention Title: NOVEL LACTOBACILLUS
PLANTARUM AND COMPOSITION COMPRISING SAME 5Technical field The present invention
relates to a novel Lactobacillus plan tarum, and compositions comprising the same. More particularly,
the present invention relates to a novel Lactobacillus plantarum helpful for the prevention/treatment of
an enterivdiz@agelarmd an immune disease and a composition comprising RO® o,/ d@isackground
Art  Lactic acid bacteria which can be found in traditional fermented food such as 'Kimchi'is in a
symbiotic relationship with human within the digestive tract, and digests fibers and composite protein.
These microorganisms contribute to the digestive environment within 15 human or other animals and
named 'probiotics'. These probiotics should ksuscgqpgag-resistance, bile acid-resistance and
intestinal epithelial cell-adherence in order to be efficiently attached to the small intestine when taken
orally. I;l;p&hggtqmglllus Sp. is a representative bacteria that is found in traditional fermented food
such as 'Kimchi'. Lactobacillus sp are rod shaped bacteria which are found within the

20gastioneBeHad clipman oo IRA Sy RIS At EaRiiEhand cguses Romo-
or hetero-fermentation. acto ssp owerst astromtestlnal tracts to depress the

reproduction of harmful bacterla such as E.coli or Clostridium, and improves diarrhea or constipation.
Also, these bacteria have a role for vitamin synthesis, anticarcinogenic activities, lowering of
cholesterol levels. Acidophillin which is a product of the lactic acid 25bacteria activity, also depresses
the GrowlisSrariEad Saimonella, Staphylococcus, E.coli. WO 2011/010770PCT/K R2009/004930
Furthermore, lactic acid bacteria improves diarrhea by depressing the growth of the bacteria
responsible for HiarPresardrieaofieralidatisicot vedtimatoflerd v {ieHaeranaPeimpesiBepbiotics and

prebiotics;, Effegts,aneianien Fedarinaliof utiam, MAMMS 4 30 Maish 297 1 PagRsiBR3S-811S;

Roberfr0|d rebiotics and probiotics: Are the functional foods?, American journal of
plantarum helpful for the prevention/treatment of an enteric disease and an immune disease

and a composition comprising the same.
10
Background Art

Lactic acid bacteria which can be found in traditional fermented food such as ‘Kimchi” is in
a symbiotic relationship with human within the digestive tract, and digests fibers and
composite protein. These microorganisms contribute to the digestive environment within
15  human or other animals and named “probiotics’. These probiotics should have good acid-
resistance, bile acid-resistance and intestinal epithelial cell-adherence in order to be efficiently

attached to the small intestine when taken orally.

The Lactobacillus sp. is a representative bacteria that is found in traditional fermented food

such as ‘Kimchi’. Lactobacillus sp. are rod shaped bacteria which are found within the

20  gastrointestinal tract of human or other animals, dairy products and vegetables, and causes
homo- or hetero-fermentation. Lactobacillus sp. lowers the pH of the gastrointestinal tracts to
depress the reproduction of harmful bacteria such as E.coli or Clostridium, and improves
diarrhea or constipation. Also, these bacteria have a role for vitamin synthesis, anticarcinogenic
activities, lowering of cholesterol levels. Acidophillin which is a product of the lactic acid

25  bacteria activity, also depresses the growth of Shigella, Salmonella, Staphylococcus, E.coli.

1



S5clinical nutrition, Volume 71, June 2000, pages 1682S-1687S). At present there are increasing
amount of research on developing probiotics and feedstuff using previously mentioned characteristics
of the Lactobacillus sp. Bacteria- caused diarhhea in livestocks leads to the decrease of rate of gain
and increase of mortality rate. Therefore, in order to prevent this occurring, adding antibiotics in the
feeds hawmheetrygenevally accepted. 10However, the use of antibiotics in fegttaisdgingodarther
regulated and organic livestock husbandry is recommended due to problems occurring from antibiotic
resistant-bacteria and the antibiotic-remains within the animals. (Korean patent Laid-Open publication
1998-78358) (McEwen and Fedorka-Cray, Antimicrobial use and resistance in animals, Clinical

infectious, DIREAREYRNINE R 1408:20020RAAES I3 13108 r L AR L HREIIRE: Jrastohailils sp. is

known to be effective in increasing the immune response. Recently, immune diseases such as allergy
or atopic'8iEaals fanAaERenRy |66%n§11f»?6raaiﬁ@%&%@%@lémﬁeMﬁhﬁéﬁ%@bﬂhﬁ%ﬁmm&ﬁy aiming

to cure thaae HERATE @S allydadinisisterngulacl 6 aeid-RreievisisengpinhBezam ghgescribes that
Lactobacj| mngsus had decreased the incidence rate of atopic disease, in children (Kalliomaki et
ot ProbE h SRS breTaHGn SFA R ICEAgS e O SL A e ebBEORT ST, L ancer,
Voluine 3EicAprilt2664,, Yelges: Y0,/o:070), pdges itdsas-bes@h)reported that the area and degree of

eczema had decreased in children with progressed atopy when they were treated with Lactobacillus

rhamnosus andbkaciahnsilusd eliers(Rosenieldb elabarbifesiael prohigtisrbpriabaciiusesstiains in
children with atopic deirmatiti_s, Dﬁrr%%tologjc,and ocuILar diseases, Volume 111, I;gek()iuag 2003,
25pages-$8Y: BES) S K TSN tHE AT IR Sh IS 6F tha it SRsEAS AU Efedo? ¥R fctic acid
bacteria has took bleedsrevibalée;rtaecreSearcli gmingltmeraerstandrthietcause Thaufoeotly ongoing and

so far it is underst old that the or%’I%YnadarrrlwtiH)ilzf,)t,[c?gselc%1 lﬁ.%t-i% asigl %%ggrila ié'nh?gﬁts a"c‘:’étehi[% ctihe 2 WO
2011/01 Oi%ﬁgglf R204510648 inal tract and Influends the immune system. For

strointestina
exd®ipleHoagebabn wepof tadibietidatitcetidsbrotegdarftonrsgdartdrad asgmihbvastiviky of Peyer's

patch lymphoeyiesiand siimuatasleAd ssnanse ShawmEom RRaipensith ol animas and

human. In addition, lactic acid bacteria affects both innate and adaptive immune system. These
bacteria ¥ifisHHEISpatsBydEr c bkt 3ithel g s trsriastient kradtQraray i) 9emePaio activates
the macrapfiagasanhicbidesiroy.gnAReseabihe.antige ftesthe d ilvampheeytaiRdaptetipynunity)

producing various cytokines and interleukins such as IL-12 and IL-18. The increased secretion of
cytokineS1Eeasfe YGRS ALER A0Un RASESEFAHIRTAT signalling pathway in the macrophages

stimulated by the cell wall components of the lactic acid bacteria. Moreover, lactic 10acid bacteria are
proféssional AHtideimpredeisiifer teisarie anivate beaderiey edndirrerengihsineyes sagonse.

gastrointestinglynueaUsARMREBRES esHiling, IB:sqspatiaR At ingteasrd davelsabil 1Rk and

TNFa. Furthermore, these bacteria also increase the membrane proteins of the
Korea. Currently in Europe, bacteriotherapy aiming to cure these diseases by orally

administering lactic acid bacteria is ongoing. Research describes that Lactobacillus rhamnosus
had decreased the incidence rate of atopic disease in children (Kalliomaki et al., Probiotics in

20  primary prevention of atopic disease: a randomised placebo-controlled trial, Lancet, Volume
357, April 2001, pages 1076-1079). Also, it has been reported that the area and degree of eczema
had decreased in children with progressed atopy when they were treated with Lactobacillus
rhamnosus and Lactobacillus reuteri (Rosenfeldt et al., Effect of probiotic Lactobacillus strains in
children with atopic dermatitis, Dermatologic and ocular diseases, Volume 111, February 2003,

25  pages 389-395).

Although the exact mechanism of the increased immune effect of the lactic acid bacteria has
not been revealed, the research aiming to understand the cause is currently ongoing and so far

it is understood that the orally administered lactic acid bacteria inhabits within the
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dendritic cells which activates MHC class Il and B7-2 which stimulates T lymphocytes (Cross et al.,
Anti-allergy properties of fermented foods: an important immunoregulatory mechanism of 15lactic acid
bacteria?,International Immunopharmacology, Volume 1, May 2001, pages 891-901). T
lymphocytes are essential in adaptive immune immunity and it is comprised of the cell-mediated Th1
and antibeodyargdiatd Th2 responses. During the Thl response, productiaT/sRegtokinesrom antigen
presenting cells such as IL-2, IL-18, and Interferon (IFN) are dominant. But during the Th2 response,
PGE2, IL-4 and IL-10 are dominant. The balance between these 20 two responses is important and
various immune diseases may occur when the balance is interrupted. Thl cells are mostly involved

with 'nfe%QQt@oWﬁé‘J@nIf@a@?Qﬁﬁﬁlﬁ%ﬁ@&lﬁ%ﬁ%ﬂ&%@%&%@lﬁ angl @I&%‘{B[B ata1¥s r@&%%ﬁeﬁemtﬁa@ case
which Th2 cells are over activated, the production of IgE antibodies increases, and may cause allergic

responsed-ts aBFhBaIETAIHSTHEMBH BERITRRS drdhatkof RemaARRirbaBRRI iSRRI, it is important

that Th1 smeuldies 22 responsemsamaihalgerteas Walabiily dnayGouseliliseasen Haaediion, it has
been re orted t the SG%EIIO of cortisol occurring from continuous ess may Ca]fg ncer, atopy,
e Sibfse

allerty a %Bﬁ?& &% “&érfﬁaﬁ%%rbdai P RPORSS FEERe ab e s AR THE FES
|ncr6asepa(tﬂit%ehmioamdrﬁhrmhsw,sSﬁiassﬂimhmne(snﬂ'di&ﬂihﬁmm:rmd playantivittiathenatory

cytoklnes WO 011/0 T/K 2009/00, 930 and |b||| se,. Trends in
EndocrinoflCrO eta ? O\}fo % fSDNos/grrﬁ er f%gbeiga?]geg@é&q é%apmﬁ%ls nélérﬁll}gported

from an mmlegp@mmmmﬂa@an@mtﬁmmmbm&e&th@isléclétlGh@hnimsy@\ﬂmtigra Thi cell
cytokine ,pUl dRRIRSSES A SR HRIQR il AQE s 2R eTiah @f&éﬁhﬁg@&ﬁ%&ﬂ%ﬁé'\"atsuzak' etal.,

The effect of oral feeding of Lactobacillus casei strain Shirota on immunoglobulin E production in mice,

Journal SRISEIRP SR RideWAsdE Be Shhak 2opgngaliges thglagyc A%béﬁ@tﬁerl\é%@wﬂﬁéﬁf%fescnbed

thaj@d me\@i§t5a8@ﬁ§£11@9¥§f@ééi@m<a¥ﬁ[g%ﬁrﬁ%% humins prmedi Micewlish showmaiasagnh h2
response resulted in increased level of IFN-y but decreased levels of IL-4, IL-5 and IgE. Furthermore,

co-culturd°GF I BRPRAT @&i?&Bﬁbﬁt‘éﬁO%mefﬁB?@%ﬁﬁFﬁH@%fﬂ PREHRC IR B%fé?é‘?%d&%ﬁ%{i the'game

pattern df cygekindFed UGtitieasdhe mwmaxgeamnﬁk@w&mn&m&a@pﬂwémgbmmymphocytes
with lactic acid bacteria did not show the increase of IFN-y suggesting that antigen presenting cells
such as AfactoPheds o dettdinatee M adsshdl focedsary rndnmrbdeclidrrat e tgsHorsT et

Iymphoc¥ Lacpca | bact?rdj @Ftentllt&w(ljguc sthe Btoodu tlon oflntﬁ}rleukln 1512

e et al.
and inter ero%ﬁ(l gamn% Bfoﬁ%dgseosp gﬁlgcy es nternati ournal ﬁ%ﬁunoﬁfﬁﬁ??nacoﬁmg)/, Volume

21,1Bebrisatic 489Paprges, hRdrEdibndr Urthermpheritdadogeeyioleperie dithalibie segreditn9dfi)IL-12 and
IL-18 which are cytokines produced from macrophages or dendritic cells increased dose-dependently,
when these qeljsipRoeytes autusashivitinlaatiptacithbacieriaarhbiengfond, itacticrapithhctenadenlance the

Th1l/Th2 re here Th2 se .!151%9 dominant, st| ﬁlayﬂ the Thl response a d
A ] G (LB R TP I R T REM At oo
mcreasmg pro cton (Cross e nt erg propertue oods: an
importantyitokimasdregulatigsnmesaatiisinaii lacticaadid Hdlctttiafd Itenfatiot EINDnmudoephamhacology,
Volume %UM&M‘I%%QI:I@ %@?essggﬂs'e?%}zz, IL-4 and IL-10 are dominant. The balance between these
20  two responses is important and various immune diseases may occur when the balance is
interrupted. Th1 cells are mostly involved with infection where Th2 cells are associated with
allergic and inflammatory responses. In the case which Th2 cells are over activated, the
production of IgE antibodies increases, and may cause allergic responses to some proteins
(pollen, food) which were not as harmful before. Therefore, it is important that Th1 and Th2
25  responses remain balanced as instability may cause disease. In addition, it has been reported
that the secretion of cortisol occurring from continuous stress may cause cancer, atopy, allerty

and autoimmune diseases, as in this case Th1 response decreases and Th2 response increases

(Elenkov and Chrousos, Stress hormones, Th1/Th2 patterns, pro/anti-inflammatory cytokines
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Thus, lactic acid bacteria is beneficial for preventing or treating cancer, atopy, allergy and autoimmune
diseases which is caused by the unbalance of Th1/Th2 responses and Th2 25dominant responses.
Description of Drawings WO 2011/010770PCT/K R2009/004930 FIG. 1 shows a graph illustrating the
acid-resistance of Lactobacillus plan tarum CILP133. FIG. 2 shows a graph illustrating the bile
acid-resistanoeigdicacobacillus plantarum CILP133.  FIG. 3 shows a gragh/KResogfitogadee intestinal
epithelial cell-adherence properties of Lactobacillus plantarum CILP133. 5FIG. 4 shows a graph
illustrating the concentrations of IL-12 which is a cytokine inducing Th1 response from a mouse
splenocyte. This splenocyte was pre-treated with ovalbumin which induces Th2 response and was

then co culiured wiBilactobaciius plamianm fllrbish A Aol Ath et RagteraNer epmparison of

IL-12 measurement. FIG. 5 shows a graph illustrating the concentrations of IL-4 which is a cytokine
inducing@@%ﬁ%?éé&ﬁé@from a mouse splenocyte. This splenocyte was pre-treated with ovalbumin
which induces Th2 response and was then co cultured with Lactobacillus plan tarum CILP133 and also
with other ba¢ieasebesn eepnpadsomoinlivdivreageranteythat lagticcsl Snergacinespbesiihstrating the

concentrgtions Al irhe Ad ki 10-using ald3A rem macforhage el ling, RAW264 4 reated with

Lactobacillus plan tarum CILP133 compared with 15other types of lactic acid bacteria. ~ FIG. 7 shows
a graph héghatisd e dbneartrsadMetsrrekd ot ahdlire ssstrig el fesaing of beteMed caififhe JAWS IT
treated withikasRbaGhusmpHantaup k- HHk3demparadwitbatne bhpasyaidests geldhacteria.

FIG. 8 shows a graph illustrati e mMRNA concentrations of IL-12p40 and IL-18 using RT20 PCR
from ma%i‘dﬁﬁ%réf @R@v@%%ﬁ%%%’é?e%ﬂhﬁl&%ﬁ%ﬁ‘&ﬂﬂ?ﬁ%&?&%%ﬁ%jﬁf’i BSHBUPE P WA Sther
types of tatlibatiddactesialbuhitpAsbdwsca graghsiliostrating¢id RN pAoceneaniradons of IL-12p40

and IL-18 using RTP endritic cell JAWS |T. treated wi obacillus plantarym CILP133
ompara o R e e S R S oo is™ . 10a
sho@s thplttickakssodif el Skomrdwrevednirdhvitie INGINGE hrotsa witiseat dpicaeematitiswhich was

treated vggm,igﬁg%gqgcgeﬁtggi@e%%%%%@%ﬁhﬁljaiam,i%g%soai&ﬂla%fprqc@/lxl\%gag?@é%h

accumulated within the 5 inflammatory lesion of the skin removed from the N mouse with atopic
dermatitidsiiRrpdipasterdneid Dathartidaéirprra el ENG U EEes Uhe e rBrEsh NVRTERtiNGSTBtes the
number gf@psinpRhilprm HeiskinirRMAMEHay be necessary for the production of IFN-y from T
lymphocytes (Kato et al., Lactic acid bacterium potently induces the production of interleukin-
15 12 and interferon-gamma by mouse splenocytes, International Journal of
Immunopharmacology, Volume 21, February 1999, pages 121-131). Furthermore, it has been
reported that the secretion of IL-12 and IL-18 which are cytokines produced from macrophages
or dendritic cells increased dose-dependently, when these cells were co cultured with lactic acid
bacteria. Therefore, lactic acid bacteria balance the Th1/Th2 responses where Th2 response is
20  dominant, by stimulating the Th1 response and increasing IL-12 and IL-18 production (Cross et
al., Anti-allergy properties of fermented foods: an important immunoregulatory mechanism of
lactic acid bacteria?, International Immunopharmacology, Volume 1, May 2001, pages 891-901).
Thus, lactic acid bacteria is beneficial for preventing or treating cancer, atopy, allergy and
autoimmune diseases which is caused by the unbalance of Th1/Th2 responses and Th2

25 dominant responses.

Description of Drawings



from the NC/Nga mouse with atopic dermatitis which was treated with lactic acid bacteria. FIG. 11b
shows the light microscopic photo of eosinophil infiltration within the skin 10 removed from the NC/Nga
mouse with atopic dermatitis which was treated with lactic acid bacteria. FIG. 12a shows a graph
which illustrates the number of mast cells from the skin removed from the NC/Nga mouse with atopic
dermatitiz/avbich/om3 toeated with lactic acid bacteria. FIG. 12b showsTixadaglaycoderascopic
photo of mast cell infiltration within the skin removed 15 from the NC/Nga mouse with atopic dermatitis
which was treated with lactic acid bacteria. FIG. 13a shows a graph which illustrates the number of
nerve fibers from the skin removed from the NC/Nga mouse with atopic dermatitis which was treated

with lactic acifdactRsiRs a grafiGHd3R RO WR theulighimictoscopicahnle Afnan/s: episfitration

within the skin removed from the NC/Nga mouse with atopic dermatitis which was treated with lactic

acid 20bactegig, , sﬁé} s Ja4ﬁ§ 0.t ttHli%EPS&‘?RJ&BQ%E%@BBZ‘AU%@éﬁ%ﬁ&%&%%ﬂ@'ﬂ%@ and

spleen (B) removed from the NC/Nga mouse with atopic dermatitis w was treated with lactic acid
bacteria. WQ 2011/010770PCT/K R2009/004930 . FIG. 15 shows a graph illustrating the total
omber of cOIC COUER BTN SRENgR, R Ry VAL S SHCEt8Y Y BH 0Ud rom e
NC/Nga mouseilkityatapicnd €jiitkis which was treated with lactic acid bacteria. FIG. 16 shows a
graph illustrating the total number of T cells counted from the axillary 5 lymphacytic gland (A) and
spleen (B) ramoveshfon ihieNGiNgaamouse vithaiopioaesratitswiidehswas iskaiethadtilactic acid
bacteria.T 1FIG. 17 shows a ragh&lustrag}ingf he tqtal number of I§t ce!clsdcolﬂﬂted rom.the axﬂlary
Iymphacyﬁc 5‘1%‘8“?& Rt SIB euesns( f?gc oved Hdh e[‘ﬁ%CN&W§£ house with af)ovr?‘lc dEhALYS which
was treatedutlizttic podebact svia. thOktG cdBustdwitlalgraghcillusrating iu-CH Codendralions using

ELISA frg s(i)rglgé?%%ltle§1%sf%ension of axillplr]y_birprph node gﬁ\) and spleen (B) removed from the NC/Nga

mouse Wvl\ﬁ'tu atopic ermatitis which was treated with lactic acid bacteria, after culturing with dust mite
extract. FIG.F][%sng%WS a graph |,|]I]ustrat{plg tIhFeN-(}/ concentratlgl?ﬁ_hj&ﬂgc ELISA from single cell

ows agraph illustrat concentrations o which 1s a cytokine inducing
10  Th2response from a mouse splenocyte. This splenocyte was pre-treated with ovalbumin which
induces Th2 response and was then co cultured with Lactobacillus plantarum CJLP133 and also

with other bacteria for comparison of IL-4 measurement.

FIG. 6 shows a graph illustrating the concentrations of IL-12 and IL-10 using ELISA from
macrophage cell line RAW264.7 treated with Lactobacillus plantarum CJLP133 compared with

15  other types of lactic acid bacteria.

FIG. 7 shows a graph illustrating the concentrations of IL-12 and IL-10 using ELISA from
dendritic cell line JAWSII treated with Lactobacillus plantarum CJLP133 compared with other
types of lactic acid bacteria.

FIG. 8 shows a graph illustrating the mRNA concentrations of IL-12p40 and IL-18 using RT-

20  PCR from macrophage RAW264.7 treated with Lactobacillus plantarum CJLP133 compared with
other types of lactic acid bacteria.

FIG. 9 shows a graph illustrating the mRNA concentrations of IL-12p40 and IL-18 using RT-
PCR from dendritic cell JAWSII treated with Lactobacillus plantarum CJLP133 compared with

other types of lactic acid bacteria.



15 suspension of axillary lymph node (A) and spleen (B) removed from the NC/Nga mouse with atopic
dermatitis which was treated with lactic acid bacteria, after culturing with dust mite extract. Disclosure
20 Technical Problem  The inventors separated and identified a novel strain of Lactobacillus sp. from
traditional fermented food in order to develop a bacteria more efficient for controlling the imbalance of
Th1l/Th2wespmngelczxesed from excessive Th2 response, than other knowpclha®z®a/004930 Therefore,
the aim of the invention is to develop a novel strain of Lactobacillus sp. which has 25excellent
acid-resistance, bile acid-resistance, intestinal epithelial cell-adherence and induce WO
2011/010770PCT/K R2009/004930 improved immune response, especially by balancing the Th1/Th2

response whatg %‘e_@m&ﬂ'@%{&%@%ﬁ&%ﬁremoﬁﬁ%ﬁ%@iﬁwf\%@rﬁé‘ﬁ%@Wiiﬂ‘é‘i{cﬁ}ﬁ@_n isto
provide a composition composed of the mentioned novel strain of Lactobacillus sp. which is beneficial

for the pASTBIREIGH WAk wRstsript BathardisadtBadeda  Another aim of the present invention is to
provide a composition composed of the mentioned novel strain of Lactobacillus sp. which is beneficial
for improving immune responses. Technical Solution 10In order to achieve the mentioned aim, present

in_vent_ion pf%@%h@ﬁ&@@ﬁ@@% M'%%%ﬁ%%f@&%%@?@@é&lﬁdﬁ%@é Reagaieh Institute of
Bioscience and Biotechnology(KRIBB), 2008.10.16, DeEosn number: KCTC 11403BP).

FurtRerniBrerpreiamtifsirntioR prideaar ed fHpmsitin N Eohgb Ryt VABBIGRIS R PRiKiforhiah
CILP133vwhichdg heneticial fadtba-Rigyvention or the treatment of enteric diseases. 15In addition,
present invention provides a composition composed of Lactobacillus plan forum CJLP133, which is

beneficial forife 1MRIAKIAG FUBHREHIERRANSERe AR Aetalied feschptian althemy sankyention
follows below. Lactobacillus plan forum CJLP133 is characterised as a novel strain of Lactobacillus

plan foruiP RGN NEa parsis VAR RISt AER YadhivRaterAd MiEh RS ariddbATEitioned

20traditional fermented food are kimchi, fermented vegetables, soybean paste, soy sauce, fast-
FIG. 11b shows the light microscopic photo of eosinophil infiltration within the skin

10  removed from the NC/Nga mouse with atopic dermatitis which was treated with lactic acid

bacteria.

FIG. 12a shows a graph which illustrates the number of mast cells from the skin removed

from the NC/Nga mouse with atopic dermatitis which was treated with lactic acid bacteria.

FIG. 12b shows the light microscopic photo of mast cell infiltration within the skin removed

15  from the NC/Nga mouse with atopic dermatitis which was treated with lactic acid bacteria.

FIG. 13a shows a graph which illustrates the number of nerve fibers from the skin removed

from the NC/Nga mouse with atopic dermatitis which was treated with lactic acid bacteria.

FIG. 13b shows the light microscopic photo of nerve fiber-infiltration within the skin
removed from the NC/Nga mouse with atopic dermatitis which was treated with lactic acid

20 bacteria.

FIG. 14 shows the light microscopic photo of axillary lymphacytic gland (A) and spleen (B)
removed from the NC/Nga mouse with atopic dermatitis which was treated with lactic acid

bacteria.



fermented bean paste and salted fish, but not only limited to these. The present Lactobacillus
plantarum CJLP133 was 99.9% homologous with the reference strain (Lactobacillus plan forum
NBRC15891T, GenBank accession number AB326351) showing highly molecular phylogeny
confirmed by 165 rRNA sequencing. Therefore, mentioned 25microorganism has been identified as
Lactobaciltugqutedarion, named as Lactobacillus plan forum WO 2011/02Q7/k6R03/60/22009/004930
CJLP133 and has been deposited at the Korea Research Institute of Bioscience and
Biotechnology(KRIBB) on 2008.10.16 (Deposit number KCTC 11403BP). The 16S rRNA sequencing
result of Lactobacillus plantarum CJLP133 has been attached in this patent specification at sequence

list SEQ ID N@3. B artebaciliyshnlandarin &ItRA3RINhe Prers At IRVRNtm s A positive

bacteria which is a facultative anaerobe, able to grow in both aerotropic and anaerobic conditions. This
bacteria [ETRARAGTHS 809 §ha R SHerH SRS FRPTSTSpb RS NFHAgR tRMEe A AEIBIG E5T 3RS

physiologiealichasactgidgticaofdcactehasilusfplan tarum CIJLP133 are listed in Table 1 according to the
common criteria of this technical field. 10 (Table)] Morphological, physiological and biochemical

ChafaCtefiSti@K,R?é%éw%‘af@'&@!@%ﬁ%ﬁiﬁé‘%ﬂ@%tﬁ%&b&%@*ﬁ@b counted from the axillary

5 lymphacytic gland (A) and spleen (B) removed from the NC/Nga mouse with atopic dermatitis

which was treated with lactic acid bacteria.

FIG. 17 shows a graph illustrating the total number of B cells counted from the axillary
lymphacytic gland (A) and spleen (B) removed from the NC/Nga mouse with atopic dermatitis

which was treated with lactic acid bacteria.

10 FIG. 18 shows a graph illustrating IL-12 concentrations using ELISA from single cell
suspension of axillary lymph node (A) and spleen (B) removed from the NC/Nga mouse with
atopic dermatitis which was treated with lactic acid bacteria, after culturing with dust mite

extract.

FIG. 19 shows a graph illustrating IFN-y concentrations using ELISA from single cell
15  suspension of axillary lymph node (A) and spleen (B) removed from the NC/Nga mouse with
atopic dermatitis which was treated with lactic acid bacteria, after culturing with dust mite

extract.

Disclosure
20 Technical Problem

The inventors separated and identified a novel strain of Lactobacillus sp. from traditional
fermented food in order to develop a bacteria more efficient for controlling the imbalance of

Th1/Th2 response caused from excessive Th2 response, than other known bacteria.

Therefore, the aim of the invention is to develop a novel strain of Lactobacillus sp. which has

25 excellent acid-resistance, bile acid-resistance, intestinal epithelial cell-adherence and induce
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Homo-hetero fermentation Facultative fermentation Proliferation at 15C + Proliferation at 45C
Proliferation at 3% NaCl + Anaerobic proliferation + CO2 production with glucose Sugar fermentation
characteristics Glycerol Erythritol D-arabinose

WO 2011/010770 PCT/KR2009/004930

improved immune response, especially by balancing the Th1/Th2 response where excessive

Th2 response occurs.

The other aim of the present invention is to provide a composition composed of the
mentioned novel strain of Lactobacillus sp. which is beneficial for the prevention or the treatment

5 of enteric diseases.

Another aim of the present invention is to provide a composition composed of the

mentioned novel strain of Lactobacillus sp. which is beneficial for improving immune responses.

Technical Solution

10 In order to achieve the mentioned aim, present invention provides Lactobacillus plantarum
CJLP133 (Deposited at the Korea Research Institute of Bioscience and Biotechnology(KRIBB),
2008.10.16, Deposit number: KCTC 11403BP).

Furthermore, present invention provides a composition composed of Lactobacillus plantarum

CJLP133, which is beneficial for the prevention or the treatment of enteric diseases.

15 In addition, present invention provides a composition composed of Lactobacillus plantarum
CJLP133, which is beneficial for the improving immune responses. The detailed description of

the present invention follows below.

Lactobacillus plantarum CJLP133 is characterised as a novel strain of Lactobacillus plantarum
which was separated and identified from traditional fermented food. The mentioned
20 traditional fermented food are kimchi, fermented vegetables, soybean paste, soy sauce, fast-

fermented bean paste and salted fish, but not only limited to these.

The present Lactobacillus plantarum CJLP133 was 99.9% homologous with the reference
strain (Lactobacillus plantarum NBRC158917, GenBank accession number AB326351) showing
highly molecular phylogeny confirmed by 16S rRNA sequencing. Therefore, mentioned

25  microorganism has been identified as Lactobacillus plantarum, named as Lactobacillus plantarum
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CJLP133 and has been deposited at the Korea Research Institute of Bioscience and
Biotechnology(KRIBB) on 2008.10.16 (Deposit number KCTC 11403BP). The 16S rRNA
sequencing result of Lactobacillus plantarum CJLP133 has been attached in this patent

specification at sequence list SEQ ID NO1.

Lactobacillus plantarum CJLP133 in the present invention is a gram positive bacteria which is
a facultative anaerobe, able to grow in both aerotropic and anaerobic conditions. This bacteria
is immotile, rod- shaped and does not form spores. The detailed morphological and
physiological characteristics of Lactobacillus plantarum CJLP133 are listed in Table 1 according to

the common criteria of this technical field.

[Tablel]

Morphological, physiological and Results
biochemical characteristics

Morphology Rod

Motility -

Spore -

Catalase -

Homo-hetero fermentation Facultative fermentation

+

Proliferation at 15°C

Proliferation at 45°C

Proliferation at 3% NaCl

+ |+

Anaerobic proliferation

CO; production with glucose

Sugar fermentation characteristics

Glycerol -

Erythritol -

D-arabinose -

L-arabinose

Ribose +

D-xylose -

L-xylose -

Adonitol _

Xyloside

Galactose +

D-glucose +




+ D-mannose + L-sorbose Rhamnose Dulcitol

WO 2011/010770

Inositol

Marmitol + Sorbitol

PCT/KR2009/004930

D-fructose

D-mannose

L-sorbose

Rhamnose

Dulcitol

Inositol

Mannitol

Sorbitol

+|+

D-mannoside

D-glucoside

Glucosamine

Amygdalin

+ |+

Arbutin

Esculin

Salicin

Cellobiose

Maltose

Lactose

Melibiose

Saccharose

Trehalose

F ||+ +

Innulin

Melizitose

D-raffinose

+ |+

Amidon

Glycogen

Xylitol

Gentiobiose

D-turanose

D-lyxose

D-tagatose

D-fucose

L-fucose

D-arabitol

L-arabitol

Gluconate

2 Gluconate

5-Gluconate
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+ : Positive reaction

- : Negative reaction

In order to store Lactobacillus plantarum CJLP133 for a long period safely, it is recommended
to keep the bacteria in preservation liquid mixed with water and glycerol at -70°C or in

suspension in sterilised 10% skimmed milk followed by lyophilisation.

Furthermore, Lactobacillus plantarum CJLP133 in the present invention is probiotics, which
is beneficial for intestinal cleansing and improved immune responses like other lactic acid

bacteria.

In the present invention, “probiotics’ is a term understood as a live microorganism which is
beneficial for improving the gastrointestinal environment within human and other animals,
therefore contributing to the host’s health. Probiotics are live microorganisms with probiotic
activity, and are beneficial for gut microbiota when delivered to human or animals as mixed or
single bacterial strain in a dried or fermented form. In order to be an efficient probiotic
microorganism, it is important that firstly these bacteria are able to pass through the stomach
without the influence of gastric fluid and bile, so that the bacteria reaches and survives at the
intestine to contribute to the health of gut microbiota. Therefore these bacteria must have acid-
resistance, bile acid-resistance, and intestinal epithelial cell-adherence. Secondly, these bacteria
should be safe microorganisms, and safety assessments are performed using gelatine
liquefaction test, phenylalanine deaminase test, ammonification test and hemolysis test.
Lactobacillus plantarum CJLP133 in the present invention has excellent acid-resistance, bile acid-
resistance and intestinal epithelial cell-adherence. Also, Lactobacillus plantarum CJLP133 showed
a negative result for gelatine liquefaction test, phenylalanine deaminase test and

ammonification test, and showed a-hemolysis for hemolysis test proving the safety.

Lactobacillus plantarum CJLP133 in the present invention is predicted to be beneficial for
intestinal health as it has excellent acid-resistance, bile acid-resistance and intestinal epithelial

cell-adherence. Thus, in another aspect, this invention provides a composition composed of

11



Salicin + Cellobiose + Maltose + Lactose + Melibiose + Saccharose + Trehalose

WO 2011/010770 PCT/KR2009/004930

Lactobacillus plantarum CJLP133 which is beneficial for the prevention or treatment of enteric

diseases.

The mentioned composition composed of Lactobacillus plantarum CJLP133 which is
beneficial for the treatment or prevention of enteric diseases can be used for mammals
5 including human and preferably for livestocks such as cows, horses, pigs. The mentioned
‘enteric diseases” include infection of the gastrointestinal tract and inflammatory enteric
diseases. For example, infectious diarrhea caused by pathogenic microorganisms (E.coli,
Salmonella, Chlostridium), gastroenteritis, inflammatory enteric diseases, neurogenic colitis,
overgrowth of microorganism in small intestine, acute gastroenteritis are included but only
10  limited to these. The mentioned Lactobacillus plantarum CJLP133 used for the present
composition is preferred to be alive, although it can be either used alive or killed. In general,
live bacteria cures and improves any symptoms caused by abnormal fermentation by gut
microorganisms, and prevents harmful bacteria from adhering to the intestinal walls when
administered in human or animals. Also, live bacteria produces lactate which works toward
15  decreasing the intestinal pH, hence preventing the survival of the harmful bacteria.
Furthermore, the administered live bacteria prevents the proliferation of harmful bacteria and
helps the activity of intestinal vili which absorbs nutrients by producing bacteriocin and
peroxide. In addition, live bacteria is beneficial for producing material which helps the
absorption of nutrients and its use, improves the demand rate of feedstuff, and neutralise toxic

20 compounds secreted from pathogenic bacteria.

The administration route of the present compound described in this invention is
recommended to be through oral methods, although it is not limited. The dose differs
depending on the type of enteric disease, the degree of symptoms, age, gender, race, purpose of
administration (treatment or prevention), however, ten million to 100 billion bacteria can be

25  administered in adults in general.

Furthermore, Lactobacillus plantarum CJLP133 is not only beneficial for the intestinal health
but also accelerates immune responses noticeably compared with other lactic acid bacteria.

Lactobacillus plantarum CJLP133 increases the secretion of IL-12 inducing Th1 response in the
12
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spleen, and also suppresses the secretion of IL-4 which induces the Th2 response. Also,
Lactobacillus plantarum CJLP133 stimulates the antigen presenting cells which regulate the T cell
immune response such as macrophage and dendritic cells. These antigen presenting cells then
secretes cytokines which induces the differentiation of Th1 cells from ThO cells so that the
imbalance of Th1/Th2 is compensated, therefore proving the fact that Lactobacillus plantarum
CJLP133 has the ability for immune regulation. More detailed description of the increased

immune response caused by Lactobacillus plantarum CJLP133 is explained below.

Lactobacillus plantarum CJLP133 produced 7.3 to 9.5 times more IL-12 which induces the Th1
response, and suppressed the production of IL-4 which induces Th2 response by 3.2 to 12.1%
compared with negative controls. The cytokines were measured from the splenocyte of a
mouse treated with ovalbumin so that Th2 response is dominant. The immune regulatory effect
of Lactobacillus plantarum CJLP133 is superior to other lactic acid bacteria such as Lactobacillus
rhamnosus (KCTC 5033), Lactobacillus casei (KCTC3109), Lactobacillus sakei CJL5118 (KCTC13416).
Therefore Lactobacillus plantarum CJLP133 has immune regulatory properties as it balances the
imbalance of Th1/Th2 response by suppressing the Th2 response and stimulating the Th1

response.

In addition, it has been confirmed that Lactobacillus plantarum CJLP133 improves immune

responses by stimulating macrophages, shown by experiments coculturing Lactobacillus
plantarum CJLP133 with macrophages (RAW264.7) and dendritic cells JAWSII). When
Lactobacillus plantarum CJLP133 was cocultured with macrophages (RAW264.7) and dendritic

cells JAWSII), the secretion of IL-12 and IL-18 which both induces the differentiation of Th1

cells were increased but the secretion of IL-10 which inhibits the differentiation of Th1 cells was
depressed compared to IL-12. This experiment also proves that Lactobacillus plantarum CJLP133
CJLP133 has immune regulatory properties as it balances the imbalance of Th1/Th2 response
by stimulating the Th1 response.

IL-4 is secreted from Th2 cells which is essential for cellular immunity and is an anti-
inflammatory cytokine which suppresses the secretion of IL-12 from Th1 cells. Recently reports

13
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have described that the amount of Th2 cells secreting IL-4 and IL-5 were increased in the blood
and skin lesions of patients with atopic dermatitis (Miraglia et al., Immune dysregulation in
atopic dermatitis, Allergy and Asthma Proceedings, Volume 27, November-December 2006,
pages 451-455). Therefore, domination of Th2 response and imbalance of Th1/Th2 response
may cause diseases such as atopic dermatitis. Also, as it has been described earlier, the
imbalance of Th1/Th2 response may cause illness. Diseases such as cancer, atopic dermatitis,
allergy and autoimmune disease may occur when Th1 response is decreased and Th2 response
is increased (Elenkov and Chrousos, Stress hormones, Th1/Th2 patterns, pro/anti-
inflammatory cytokines and susceptibility to disease, Trends in Endocrinology and Metabolism,
Volume 10, November 1999, pages 359-368). Hence, Lactobacillus plantarum CJLP133 may be
used for the treatment of not only atopic dermatitis, allergy by its immune regulatory properties

balancing Th1/Th2 responses, but also for the treatment of cancer or autoimmune diseases.

Therefore, in another aspect, present invention provides a composition composed of
Lactobacillus plantarum CJLP133, which is beneficial for increasing immune responses. This
composition is effective for increasing immune responses due to the activity of Lactobacillus
plantarum CJLP133 within. Also, this composition is effective for the prevention or treatment of
diseases caused by the imbalance of Th1/Th2 response and dominant Th2 response, due to the
activity of Lactobacillus plantarum CJLP133 within. Hence, the present composition composed of
Lactobacillus plantarum CJLP133 can be used for the prevention or treatment of atopic dermatitis,
allergy, cancer and autoimmune diseases. Autoimmune diseases such as asthma and hay fever

could be prevented or treated but not only limited to these.

The administration route of the present composition composed of Lactobacillus plantarum
CJLP133 is recommended to be through oral methods, but not limited to this. The dose differs
depending on the type of enteric disease, the degree of symptoms, age, gender, race, purpose of
administration (treatment or prevention), however, ten million to 100 billion bacteria can be

administered in adults in general.

The described composition composed of Lactobacillus plantarum CJLP133 which is beneficial

for prevention or treatment of enteric diseases and increasing immune responses, is free from
14
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side effects for use as medicine, health functional food, cosmetics, feedstuff, and feed additives,

as it includes lactic acid with proven safety.

In the case that the described composition composed of Lactobacillus plantarum CJLP133 is
used as medical substance, the composition can be manufactured into conventional
pharmaceutically acceptable carriers. This composition can be manufactured into an oral
dosage form preferably. For example, liquid form, suspension concentrate, powder form,

granule form, tablet, capsule, pills or extract forms could be used for administration.

In formulating into a respective dosage form, pharmaceutically acceptable and required
carriers or additives may be added in manufacturing the dosage form. For example, at least one
carrier selected from diluents, slip agents, binding agents, disintegrating agents, sweetening
agents, stabilizers and preservative agents; and at least one additive selected from flavouring

agents, vitamins and antioxidants may be used in formulating the oral dosage forms.

Any pharmaceutically acceptable carriers and additives may be used. Specifically, it may
be preferable that lactose, corn starch, soybean oil, microcrystalline cellulose or mannitol is used
as diluents; magnesium stearate or talc is used as slip agents; polyvinylpyrrolidone or
hydroxypropylcellulose is used as binding agents. Further, it may be preferable that
carboxymethylcellulose calcium, sodium starch glycolate, polacrilin potassium or crospovidone
is used as disintegrating agents; white sugar, fructose, sorbitol or aspartame is used as sweeting
agents; sodium carboxymethylcellulose, B-cyclodextrin, white wax or xanthan gum is used as
stabilizers; and methyl p-hydroxybenzoate, propyl p-hydroxybenzoate or potassium solvate is

used as preservative agents.

Further, in addition to the above ingredients, natural herbs with Mae-sil(japanese apricot)
flavor, lemon flavor, pineapple flavor or herb flavor, natural fruit juice, natural pigments such
as chlorophyllin or flavonoid, sweeting ingredients such as fructose, honey, sugar alcohol or
sugar, acidifiers such as citric acid or sodium citrate may be used after mixing for a purpose of

raising appetite.
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10 beneficial for improving the gastrointestinal environment within human and other animals, therefore
contributing to the host's health. Probiotics are live microorganisms with probiotic activity, and are
beneficial for gut microbiota when delivered to human or animals as mixed or single bacterial strain in
a dried or fermented form. In order to be an efficient probiotic microorganism, it is important that firstly
these baaterialayelabte to pass through the stomach 15without the influeneeTgtrrastjicolasd and bile, so
that the bacteria reaches and survives at the intestine to contribute to the health of gut microbiota.
Therefore these bacteria must have acid-resistance, bile acid-resistance, and intestinal epithelial
cell-adherence. Secondly, these bacteria should be safe microorganisms, and safety assessments are

pefforme_d U@Mﬂﬁﬂ@%&h@@%ﬂﬁ%ﬁ%r@&ﬁ%ﬁiﬁwQ&Q@é@&%@ éﬁat,_famma@mg%ﬁ@n test and
hemolysis test. 20Lactobacillus plantarum CJLP133 in the present invention has excellent

acid-resiSffites BiRkeminstras diancrrsHiftesipnsre pittefdt déf2dherence. Also, Lactobacillus
plantarum CJLP133 showed a negative result for gelatine liquefaction test, phenylalanine deaminase
test and amrhoriifzanies, téstprasens iowpdstite AR Sb Phbtriolysidaadproyin g thB13afeny be
Lactobagijlys RIantary %’d‘%@a{%éﬁﬁf& PJS%@M&HM@@QT%@M%% heneficial far.daintestinal

health as it has excellent acid-resistance, bile acid-resistance and intestinal epithelial cell-adherence.
Thus, in 2nARER fegsisctt thrdondemiorepititndedssEBnpoafdh Enfpdsedobapemsdateiont 70PCT/K
R2009/0e493a taciohacH ysdal astasém fad-Risdnwh el istpenefisisldaring pieyesieneritieatment of

enteric diseases. The mentioned composition composed of Lactobacillus plan tajum CJLP133
hich 1 BHBIRET YO AR S BP D PBRHHGH G et PR LS BRN S ceaerig Sitrmals 5

including-ipsuiansasickpsie rablyl fonivestpcigusdichascegully, dratses, fpigs. Adhwtonesitidhyed 'enteric
diseases, includs nfection of g gastciniestineluactand ifammalonv enterie disqases, for example
infectiouS diarrhea causegrby pathodenic microorganisms %ré.coﬁ, Saimoneta éﬁostr%ufmr),
gastPoentesitise iidmmatory enteric diseases, neurogenic colitis, overgrowth of microorganism in
small intestine, acute gastroenteritis are included but only 10limited to these. The mentioned
LactobacillusTpltapesaimcGabBd83nusedc far hheqerbsenisoartiposition ixqrifenred thehealoreioalthough it
can be eiinerused alive or klad. In genergl. e bacteria cutes and Improuss any. syptoms caused
by abnormal fermentation y gut microorganisms, ancfp vents harmfu ac%eri from adhering to the
intestinabwatis avheayderfinistéred imtfonoraraiemnirfais. isonlive vacteriatiorodusestadtaye which

works to%@f@ﬁ&%ﬁ{ﬁﬁéi%%H?ié%t&%%ﬁh_@Eh&‘ﬁ@c%‘ésgff\{ﬁ%mm&%g yahofife lanmiuthaeteria.

Furthermore, the administered live bacteria prevents the proliferation of harmful bacteria and helps the
actiVity oftdstasklagii which absorbs nutrients by producing bacteriocin and peroxide. In addition, live
bacteria is beneficial for producing material which helps the absorption of nutrients and its use,
improves theltiemancht atengiofeedstaff, adsrbneserbiis eedxadditives or feedstuff.

Used in the feed additives, the composition may be manufactured into a form of 20 to 90%
highly concentrated liquid, powders or granules. The feed additive may additionally include at
least one selected from organic acids such as citric acid, humalic acid, adipic acid, lactic acid and

20  malic acid; phosphates such as sodium phosphate, potassium phosphate, acidic pyrophosphates
and polyphosphates (condensed phosphate); and natural antioxidants such as polyphenols,
catechins, alpha-tocopherols, rosemary extracts, vitamin C, green tea extracts, licorice extracts,
chitosan, tannic acids and phytic acids. Used in the feed composition, the composition may be

manufactured into a conventional animal feed form and include conventional feed ingredients.

25 The feed additives and the animal feed may additionally include crops, for example,
crushed or shredded wheat, oats, barley, corn and rice; vegetable protein feeds, for example,

feeds mainly consisting of rape, soybean and sunflower; animal protein feeds, for example,
16



20 compounds secreted from pathogenic bacteria.  The administration route of the present
compound described in this invention is recommended to be through oral methods, although it is not
limited. The dose differs depending on the type of enteric disease, the degree of symptoms, age,
gender, race, purpose of administration (treatment or prevention), however, ten million to 100 billion
bacteria war2bel 2ZBadninistered in adults in general. Furthermore, Lactobariiti pdasitarassoCILP133 is
not only beneficial for the intestinal health but also accelerates immune responses noticeably
compared with other lactic acid bacteria. Lactobacillus plantarum CJLP133 increases the secretion of
IL-12 inducing Th1l response in the 12 WO 2011/010770PCT/K R2009/004930 spleen, and also
suppressgsothesacreianRh Lsdnvhieh indugas tharTha rﬁ%%%ﬁ@-d%ﬁ?? pL@&&eQ%'u g%%fgarum

CJLP133 stimulates the antigen presenting cells which regulate the T cell immune response such as

macroph$J&ah e ddnehsHicRRIOnPisEsg g preded g EuIsRABH LetPdiBR RIS IIRE LGRS induces

the differantiatipnicl:ppleeis fragestibd-cells s8dhatdhedinbalance abihdPhdisgempensated,
therefore proving the fact that Lactobacillus plan tarum CJLP133 has the ability for immune regulation.

More deta_ileql}gq%_gg RHARQELNR, Béeﬂ%ﬁﬂimm@ 59?1991@%&&@%%%% h@@@bﬁﬁﬂ%ﬂlﬁmawm
CJLP133 is explained below. actobacillus plan tarum CJLP133 produced 7.3 to 9.5 times more

IL-12 whitheirAtiddaneer et dapp Redlantrdeispiasdisy the isrdduttibres ey ineArisaiiges Th2
responsenly BeZitediB: Hibd® wamparesl withsne gally 8cantrplsdrhhigseiekipasimaresngasured from the

splenocyte of a mouse treated with ovalbumin so that Th2 respaonse is dominant. The immune
regu|atoéfa?feecft°5?‘ﬁas?35%§n$g°3}£maf s 155 1 ﬁﬁw&?&%ﬁﬁma‘&%%%ﬂa SBteria such as

Lactobacitliisalfaedscbu $eddGATitHR8 Mal detahabilus abep (KG RGNy laactphdt kdildakei CILS118

(KCTC13416). Therefore Lactobacillug.plan tarum CJLP133 has immune regulatory properties as it
T Ir}ﬁﬂpé"%are(? 1 %{f}lﬂ%;lgte re}easengormuﬁl%ions or su%%al.?ﬁ re?gase or1¥1ﬁ ?P

balances the nce o response by suppressing the response and sotrllr?‘nﬁfating the

Thieespoasénowimiadbitioh, ihhadibeenrcerdinmg de¢katid aclipsdilhes plampinercCdaRrh33 improves

Immune [E3pOnses QL SUPHIN QAR ARAAGESISUQNR Y CARPIENES CorHliIRgd-acighacillus
plantarum CJLP133 with macrophages (RAW264.7) and dendritic cells (JAWS iI). When 20

Lactobaciitistiarrarseh bhofeeasidiiscespartbedd Meamreicadpriagas (R earyeghg eendritic cells
(JAWS 1) Ahe sepralignoh kol digndstd 1§ whichpothinduces:ibe differentialicecafHalicels were

increased but the secretion of IL-10 which_inhibits the differentiation of Thl cells was depressed
compareddd IRVEZ RIS UxPEFHBHE SRS HovEE tRat 1S REMALINTYSISR R4 0 ¥ILP133 CILP133 has

immune regulatory properties as it balances the imbalance of Th1/Th2 response 25by stimulating the
Th ﬂ?espons@he feeds may include an arbitrary protein-containing organic grain flour which has been

conventionally used to meet animals' appetite. The protein-containing grain flour typically

consists of corn or soybean flour or is a mix of corn/soybean flour.

In addition, the feed additives and the animal feeds may contain adjuvants such as
preservatives, stabilizers, wetting agents, emulsifiers and liquefying agent. The feed additives

20 may be added to animal feeds by means of dipping, spraying or mixing for use.

The animal feeds or feed additives according to the present invention may be applied to a
diet for various animals such as mammals, poultry and fish. The mammals may be pets (for
example, dogs, cats) as well as pigs, cows, sheep, goats and laboratory rodents; poultry such as
chickens, turkeys, ducks, geese, pheasant and quail; and fish such trout, without limitation

25 thereto.

Advantageous Effects
17



IL-4 is secreted from Th2 cells which is essential for cellular immunity and is an anti- inflammatory
cytokine which suppresses the secretion of IL-12 from Th1l cells. Recently reports 13 WO
2011/010770PCT/K R2009/004930 have described that the amount of Th2 cells secreting IL-4 and
IL-5 were increased in the blood and skin lesions of patients with atopic dermatitis (Miraglia et al.,
Immune Wyszegutaidanoin atopic dermatitis, Allergy and Asthma ProceedingsTMehoneg087930
November-December 2006, pages 451-455). Therefore, domination of Th2 response and imbalance of
Th1/Th2 response 5may cause diseases such as atopic dermatitis. Also, as it has been described
earlier, the imbalance of Th1/Th2 response may cause illness. Diseases such as cancer, atopic

dermatitis, allergyseRHaMRMNURRIHISEASR MM ACEHIPIRLRd di QRSP HaGIRA%EE ARG Th2
response is increased (Elenkov and Chrousos, Stress hormones, Th1/Th2 patterns,

pro/antiifahtHatoredtisihre derir et SeasibiRg T e diseciteridanenasstingl sgid Metabolism,
10 Volurag1l{iHyevesnbesisifReprigass5on368) Henseiltastohatiiup pharbiosHaas@d-P133 may be
used for the treatm f not only atopic deymatitis, allergy_by its immune regulatory properties
balancin AL (At SRS SRS 15 WA (RSSimtEng OF EEHREP PR HobABEEee
Therefor&héneémeftier aspe Cicpriesting pivention GfoRide sa@edingaositierpeampdisechtbh astdiacillus
plantarum,GILP133, whigh.is bensficial for inpleasing, inmuge responses: 10is Aacomposition is
effective Tor mcreasnPg Immune responses due to the activity o Lactobacfllus ﬁantarum EitP133
within. Atswl fbisreampositiqrndseaticotivalferatiee rspd jombelrectmiditlg it eapesscaused by the
imbalance of Th1/Th2 response and dominant Th2 response, due to the activity of Lactobacillus
plantarum CJLP133 within. Hence, the present composition composed of Lactobacillus plantarum
CJLP133 can be used for the prevention or treatment of atopic dermatitis, 20 allergy, cancer and
autoimmpgg gisgasasintbi@ipamune diseases such as asthma and hay fever could be prevented or
treated but not only limited to these.  The administration route of the present composition composed

of Ligctobacilys plantarum GrlsBi3isirsemmsaded e Leshruamoiahnethagishtngt imited to

this. The dose differs depending on the type of enteric disease, the degree of symptoms, age, gender,
race, purode bloYsyEm RIS ek PRenrsrRIFeertisHy, Hynweie thiepr sAAMbI s 90 BIffA bacteria
can be agiminiséerepddaddisvengenehaleto ihhegassribed composition composed of Lactobacillus
plan forum CJLP133 which is beneficial for prevention or treatment of enteric diseases and increasing

immune res@@%@ﬁeiﬁ fI@%@aH&%nd identification of microorganism Lactobacillus plantarum CJLP133

bacteria

15 Lactic acid bacteria Lactobacillus plantarum CJLP133 were streaked onto solid MRS medium
(Difco, USA) containing 1.5% agar and incubated at 30 C for 24 hrs. Colonies confirmed as being
purely separated were taken by a loop and incubated with MRS broth (Difco, USA) at 30C for
18 to 24 hrs.

Then, the morphology and physiological properties of Lactobacillus plantarum CJLP133
20  bacteria were determined with API5S0CH and API50CHL kits (Bio-Me reux) according to the
methods disclosed in Kim et. al., Leuconostoc inhae sp. nov., a lactic acid bacterium isolated from
kimchi, International Journal of Systematic and Evolutional Microbiology, Volume 53, July 2003,
pages 1123-1126. The resultant morphology and physiological properties of Lactobacillus

plantarum CJLP133 bacteria were summarized in the above table 1.

25 Further, a sequence of 165 rRNA gene was analyzed for identification and classification of

the lactic acid bacteria. The sequence of 16S rRNA gene was determined and analyzed
18



WO 2011/010770PCT/K R2009/004930 side effects for use as medicine, health functional food,
cosmetics, feedstuff, and feed additives, as it includes lactic acid with proven safety. In the case that
the described composition composed of Lactobacillus plantarum CILP133 is used as medical
substance, the composition can be manufactured into conventional 5 pharmaceutically acceptable
carriers. Whigaayaposition can be manufactured into an oral dosage form piEjrbbe/6@osxample,
liquid form, suspension concentrate, powder form, granule form, tablet, capsule, pills or extract forms
could be used for administration. In formulating into a respective dosage form, pharmaceutically
acceptable and required carriers or additives may be added in manufacturing the dosage form. For

example, abieast ANg mkd-cartRtSslacierifiom Ailuents.shR RORNSHIANING AgsniS.Slisintsgrating

agents, sweetening agents, stabilizers and preservative agents; and at least one additive selected
from flavoiiiy Ryermrtinaldnrealef arifsmaintedizrbicradirorintogintetHeerdt dosage forms.
Any phagnaceaidicaliyneapiabie-garbenhasehadditivesesaaywbejusesh Specilicalyqitenayibe preferable
that Iact%ﬁgsﬁgg§£rch, soybean oil, microcrystalline cellulose or marmitol is used 15as diluents;
magnesi e or talc is used as slip agents; polyvinylpyrrolidone or hydroxypropykellulose is
used as binding agents. Further, it may be preferable that carboxymethykellulose calcium, sodium
staréh glycolgfeeddriedfiil poriedtin ST EFdsp dorastiasd e s ens integtitmba denbisisnite sugar,
fructose e@nbitlO0aSRI e isbiael S BvRalnNBBENISs SO dismaaEaxRe (ndeBIHIOSE,

p-cyclodextrin, white wax ar xa tfgan gum is used as 20 stahilizers; and methyl p-hydroxybenzoate,
propyl p?fﬁﬁ?%ﬁ%%ﬁ’i%%té‘%?zég?& sﬁﬂ‘iﬁ@fi@%ﬁé’@%’é’ﬂ §£L§}é§é‘ﬁ78fﬁifé‘%ﬁ)empresﬁﬁther, in addition
to the abiovertignedisnienrisiturab hersawviths Mae:sil(japaneseapricdt)dlaxaniemon Gaverdpineapple
flavor or herb flavor, natpral Iyt uice, ﬁ%‘&%&'ﬁ‘é@ RS %8%&?1%&2'%&&3&%&“[%9\% ¥90Qid, Sweeting
ingredients such as fructose. honey, sugar alco ol or fgsugar, acidifiers ich as citric acid or sodium
citrdbe M2 usediaftonmbeand6Fr@l1ddepBER of raising appetite. WO 2011/010770PCT/K
R2009/004930 Formulating methods and carriers and additives necessary for such formulating are
detailed in RExaington'ERharmacattieal Heiensad (dSiktads 4199bile acidurébietnosef the present
composition ¢ omposed of L2 yseid s food. The food
COMpOSItioTT COVETS TONVETTO elt 5as health foods. If the food

composition is used in the health foods, it may be formulated into . o .
The acid-resistance experiment was performed using the artificial gastric juice modified

and made referring to an experiment from Kobayashi et al (Kobayashi et al., Studies on
15  biological characteristics of Lactobacillus : II. 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 made by adjusting the pH of
MRS liquid medium to pH 2.5 using 1N HCl and adding 100unit/ml of pepsin followed by

sterilisation.

20 The isolated Lactobacillus plantarum CJLP133 as described in Example 1 was cultured in
MRS liquid medium at 37°C for 18 hours and then centrifuged for precipitation. Then the
precipitation was washed with sterilised 0.85% NaCl twice. Then 107 cfu/ml of the bacterial
suspension was inoculated on the control medium and artificial gastric juice for further culture
at 37°C. The total number of live bacteria was estimated at 0 and 3 hour-post inoculation after
25  diluting bacteria by ten times in phosphate buffer including KH», POs, Na,HPO, L-cysteine, HCl,

Tween 80.
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conventional health food dosage forms known to the art, with sitologically acceptable carriers or
additives. The health foods may be formulated, for example, into powder, granule, tablet, capsule,
suspension, emulsion, syrup, liquid, extract, jelly or drink form. As sitologically acceptable carriers or
additives, an arbitrary carrier or additive usable in any forms to prepare 10 may be used. The
present sooguasjian7zan also be used as cosmetics as it is beneficial for theTpkerersiomestd treatment
of atopic dermatitis. The cosmetic composition according to the present invention may be formulated
into conventional form known to the cosmetic industries. Any carrier or additive which is acceptable
and necessary in manufacturing a specific cosmetic form 15 may be added. The present composition

can also be ysedas feadaguitives Qi fardstufts psaddn thefasd addtivesitheceagsition may be

manufactured into a form of 20 to 90% highly concentrated liquid, powders or granules. The feed
additive FAJeAAtHET-GEAIR AN RIS RCRI{L B fe S SEA dro™ ﬁr@aﬂ?@%&ﬂé%?g%’?@ﬁﬂéa&&ﬂa °humalic
acid, adipigiainhdactie Reid and BL-miadieragidhpposphatasisichansndidiRhesphatgppetassium
phosphate, acidic pyr osp?ZI tes and polyphosphates (condensed F\‘E‘os hatg' d natural
oA e SR ST eA 0 CeBHT e s SRS SRR B ARaN YA C, green
tea extracis]ilicorddeelivabts 3ehitidsanb il rc aoidstancipibio fciderid sed v timecteatecOmposition,
the composition may be manufactured into a conventional animal feed form,and include conventional
feed g e A R R S o, Tor
examplesxpehedtor shredded wheat, oats, barley, corn and rice; vegetable protein feeds, for
example, feeds mainly consisting of rape, soybean and sunflower; animal protein feeds, for example,
16 WO 2011704 8dscaPB&TdHR 23384004930 Hleo ad dnaalstmertweeah honsedeal @her fish meal; and
sugar and dalty, prducts, for, eample. yariaus dyingidients consistig of milk papyder gnd whey
powder, and may Purther include nutritiona supp(iements, élges Ion- an a{bsorptlon-enshancers and
gro¥®th prohsdisreKTHe Teétd matdithassolmaillbe thdministe fed (K @RHNPARS Individuatiyrisptin combination
with 5other additives selected from edible carriers. Further, the feed additives may be topdressing,
may be directlyerrixeaes withlanimaddaads@rimay H6 easiiGadrtinigtergehfh dhinelgastbeakdbsage
forms separately fr imal feeds. In ¢ ej dministered separately from animal feeds, the
foed o e e e A S A B are o
immediatesigtems effbrneliatiory br sustaiiédi&lease formulations, as 10 well known in the art. The
edible carriers may be solid or liquid, for example, corn starch, lactose, sucrose, soy flake, peanut oil,
olive oil, sesameeirand plopdeneidliyeakethicadse. JalitHdGId ameias@ds the: feed ayiditiees may be in
2 fqun of{ablet capsule, owder, roche pr iazenae, or may. Be 2 notdispersed topdisesing, I iquid
carfiers are used. the feed adartives may have a form of so efatin capsules, syrup, suspension,
emulsionlbissblmie that Sdveofed tsamey destudhedim dnbitrargnprotéimagobtaivimepdrgeyriodyrain flour which

has bee@urviving at the intestine without being influenced by the gastric juice or bile at the intestine.

Example 3: Experiments testing intestinal epithelial-adherence of Lactobacillus plantarum

CJLP133

20 Animal cell line HT-29 was provided by the Korean Cell Line Bank (KCLB) in order to test
intestinal epithelial-adherence, and the methods were used described in the research of Kim et
al and Hirano et al (Kim et al., Probiotic properties of Lactobacillus and Bifidobacterium strains
isolated from porcine gastrointestinal tract, Applied Microbiology and Biotechnology, Volume
74, April 2007, pages 1103-1111, Hirano et al., The effect of Lactobacillus rhamnosus on

25  enterohemorrhagic Escherichia coli infection of human intestinal cells in vitro, Microbiology and

Immunology, Volume 47, 2003, pages 405-109).

20



conventionally used to meet animals' appetite. The protein-containing grain flour typically consists of
corn or soybean flour or is a mix of corn/soybean flour. In addition, the feed additives and the
animal feeds may contain adjuvants such as preservatives, stabilizers, wetting agents, emulsifiers and
liquefying agent. The feed additives 20 may be added to animal feeds by means of dipping, spraying
or mixingMorosgyoTtvw@nimal feeds or feed additives according to the presenmiKrRy@siomesay be
applied to a diet for various animals such as mammals, poultry and fish. The mammals may be pets
(for example, dogs, cats) as well as pigs, cows, sheep, goats and laboratory rodents; poultry such as
chickens, turkeys, ducks, geese, pheasant and quail; and fish such trout, without limitation 25thereto.

AdvantageoystEiiagts WRLQLH RPR7RREEINE 200R/QNARIG adbsARRARGH Rhoyekagipbacillus

plantarum CJLP133 according to the present invention is a probiotics which is characterised by

acid-resiSBH R0 Ve SsEydsistarbyamtastrraiapith el AP LR gnavah e RtAR R & P18 /A0 beneficial
for the indestinaDheatth andkrlakces thikdehalancedefathde2 Iesponsg] cRUSEOH Y BXegssive Th2

response by stimulatin 1 response. 5Therefore, the novel Lactobacillus plaptarum CJLP133
erorcind 0 B8 BHRb e Ieh e R R <L e AT Lo TS BN O o8 G iseases and
for increasing¢hé tihesaunisrespiahss; anddootiprimeniholaprevenlidn Choiskasestalaged by imbalance
of Th1/T ff‘é&%?é%aﬁ%%‘_ﬂ%& ‘295&”%?%“8&%8'@8 e'r”a?‘r‘:EFfzﬁpﬁg!%ﬁSrﬁé‘éi'l%ev'&}ﬁ%‘u‘é’gh ,]Ei&?éc“bw

by the following examples in more detail. However, the purpose of these examples is only to lustrate
the presevssiadéedion, not to limit the scope of the invention thereto in any way. Example 1: Isolation
and identification of microorganism Lactobacillus plantarum CILP133 bacteria 15Lactic acid bacteria

Lactobacillug phartaxfunn GicPi3plmene st@aResBonte: salipeRRS imB&iuira (idifao; kb4l ieanataining

1.5% agar and incubated at 30C for 24 les,confirmed as bein rely separated were taken
oy 2 loog A0 ey DAL AP AL Bt (i, LSS S0t e e B R e e efinology
and phydiBfolidtr shopetitiess b Istivtoigabitl ok siah?QPupmEot PIRURS hactelia wesmaetenmined with

APISOCH.RGAPIRACK K i (FipaMP(ew) ansatsing o dosmettnds disclasedn it ol

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

Systemakie Bha'EvefdserialdeirsoBicels Yomithe B3llgukhonosisagebacteri- vhgd whestesiitant
morpholegyanshaixsialogisplpionastiesal LasiohasiuariBntauine SR L33 BActariatNester

summarized in the above table 1. 25Further, a sequence of 16S rRNA gene was analyzed for

identificatfoPe Usd&iidatioliott hours.

15 Also, in order to test the partial adherence properties of the lactic acid bacteria, same
amount of the lactic acid bacteria used in the experiment above was placed on top of HT-29 cells
which were cultured on a cover glass sterilised with 70% alcohol for a day placed on a petri dish.
The number of lactic acid bacteria which were adhered to HT-29 cells was counted by looking
under the light microscope after being dried and stained by Gram staining. Comparison

20  experiments were performed using Lactobacillus sakei CJLS118 (KCTC 13416) and Lactobacillus
rhamnosus GG (KCTC 5033).

The results are illustrated in FIG. 3. FIG. 3 shows a graph illustrating the intestinal
epithelial cell-adherence properties of Lactobacillus plantarum CJLP133.

The results illustrated in FIG. 3 shows that Lactobacillus plantarum CJLP133 has better
25  intestinal epithelial-adherence measured after 24 hours than other probiotics such as
Lactobacillus rhamnosus GG (KCTC 5033) and Lactobacillus sakei CJLS118 (KCTC 13416).
Especially, the adherence properties of Lactobacillus plantarum CJLP133 was much better than
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the lactic acid bacteria. The sequence of 16S rRNA gene was determined and analyzed 18 WO
2011/010770PCT/K R2009/004930 according to a method disclosed in Kim et. al., Leuconostoc
kimchii sp. nov., a new species from kimchi. International Journal of Systematic and Evolutional
Microbiology, Volume 50, September 2000, pages 1915-1919. The sequencing result of CJLP133 is
listed in segretigeli’syGEQ ID NO1. 5Since Lactobacillus plantarum CJLP 288/ erznmgjogdaothe present
invention has the highest homology (99.9%) with Lactobacillus plan tarum NBRC 15891T reference
bacteria (GenBank accession number AB326351), Lactobacillus plantarum CJLP133 according to the
present invention was identified as Lactobacillus plantarum, named as Lactobacillus plan tarum

CJ'—P13%a’%%aqFH%‘§H@@|éﬂ;gﬁ@&8?&%@8&“%9&&%&5@&%@5&@%99@%hﬁ@i&gé/l (KRIBB)
October 16, 10 2008 (Accession number: KCTC 11403BP Exam le 2... Experimentacid- resistance

and bile ifasd st BrLeR BN iR RIrt AR EHipY s altihy a?ﬁmaséaﬁffé'jm@eeaﬁ'aeaﬁ.f.c.a|
bile.  The acid- reS|stance experlment Was performed usmg the artificial gastric juice modified and
made referriig3aag expa i geielice! 1ap: pBtX) | Studies on 15biological
characteristics of Lactobacﬂlus II Tolerance of the multlple antibiotic reS|stance strain, L.casei
P5R3002, tolaenftdga;htdtgesg&/letﬂu]dme.ﬂap@n thsuﬂtWamﬂMmmhaﬂo@ly (ViolmoefR8tido)yetOaid] pages
691697 1A detail rtificial gastri vas tin he H of MRS liquid_medium to
Mg o S R L b N R T
Lactobaciiggepiethltathas@oimd3g ﬁgraemdeM%yémm WegneideticodtirpsaRSsHEidontldium at
37C for 18 hawwsaRgkhencentifugagiar precipitation.Shenthe-praciniationmas washed with
sterilised 0.85% NaC1 twice. Then 101 cfu/ ml of the bacterial suspension was inoculated on the
control medium and artificial gastric juice for further culture at 37C. The total number of live bacteria
was estimated at O and 3 hour-post inoculation after 25diluting bacteria by ten times in phosphate
buffer infﬁ%ﬁgg 5<Hz, PO4, Na21-11TO, L-cysteine, HC1, Tween 80.

10 Safety assessment for Lactobacillus plantarum CJLP133
Tests
Bacteria gelatin phenylalanine
hemolysis ammonification
liquefaction deaminase

a-hemolysis,
CJLP133 negative negative ; negative
safe

Based on the above result, Lactobacillus plantarum CJLP133 was found negative in the
gelatin liquefaction test, hazardoug metabolite (ammonification) test, phenylalanine deaminase
test. Hemolysis test showed a-hemolysis which is irrelevant with pathogenic bacteria.

15 Accordingly, Lactobacillus plantarum CJLP133 was confirmed as being safe for administration to

a human being.

Example 5: Evaluation of stimulating properties of IL-12 production after treating mouse

splenocyte
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WO 2011/010770PCT/K R2009/004930 The bile acid-resistance experiment was performed using
the artificial bile modified and made referring to an experiment from Casey et al (Casey et al., Isolation
and characterisation of anti-Salmonella lactic acid bacteria from the porcine gastrointestinal tract,
Letters in Applied Microbiology, Volume 39, 2004, pages 431-438). Bacteria was cultured on the MRS
liquid 5Smedirenidatbedowith 0.3% bile of bull, and the total number of bacter@ gz cgfiontesoafter 0, 12
and 24 hours post- inoculation of the lactic acid bacteria likewise to the acid resistance-experiment.
The described acid- resistance and bile acid- resistance were also tested on other representative lactic
acid bacteria such as Lactobacillus casei (KCTC3109), Lactobacillus sakei 10 CILS118 (KCTC 13416)

and Lactobacﬂu%bmmm%&@d{ﬁﬁﬁ RO33XMQ! GAMRRESPRocTRe eSS dlusitated in FIG. 1

and FIG. 2. FIG. 1 shows a graph illustrating the acid-resistance of Lactobacillus plantarum CILP133.
FIG. 2 s YapiF DSty thd el edio sediataits SiralidpaeirresisheardretibE33.

Accordingdadheresutsdlstiated in-f Grollanirithich lsactobacipenfl andtainmCHbiRdd Fdbshowed
more acid- resistance and bilcg acid-re istan%e com aregwit other Iactitf ﬁ:cid bacteriz%. This shows
|

that the ASVEIRAERSTY B PBey SFe A THRBRABH I LR HOM BIHSRER G aRdLURR TG at'the intestine
witheut hiinpléeAflietickdibyotie gastiitc: jceasditeratt KeNiBteg tidenikxamite BorEX eriments testin
intestinal e ithelial- rence of Lactobacillus slantaru LP133 20Animal ine HT-29 was
ondod TR BRI e BE SRS R R AR A SO El AR | e
methodspagreldsddtescribadviaratet sk fegivhrefeki EhahandlMirgineftact ¢Kimtistaald Padbistic

propertieg. of Lagtabagilidgand WQ&QE@P&%@&%@! %%éﬁq‘ﬁfg@ﬁm&aﬁ%i Q%g@s%%?{' nigsiRakract,
Applied Microbiology and Biotechnology, Volume 74, April 2007, pages 1103-1111, Hirano et al., The

effect of Inietetsieunl Fehiren o5 ddleisy sehiatBriaiorn 294 BAUHEAR RAFFIHETASN-of human
intestinal cells in vitro, Microbiology and Immunology, Volume 47, 2003, pages 405-109). WO

2010/01077CRET IKeR2E000/004836r1b/ld TRoGswrasTeutunad irsRPIV 1 6Ue(GitetouSM)vrediom added
with hea&@?ﬁ%ﬂvﬁt?ﬁfﬁ@[&fsféﬂn%%alfa%éee&{g}n%?/adna‘? I amingmPeisHin G (388! 4imL) and

streptomycin (100mg/mL) at 5% C0O2,37C. Inorder to test adherence and detachment, 1.0 x 105 cell/
ML of HTPetiesIs warepiated andbems drracra iweppritee Toreisiutpsrestitiange d-évky other

day for (1mg OVA + 2mg alum) was injected peritoneally into the mouse. The same amount of solution
was injected into these mice on day 6 post injection, for boosting. Mice were sacrificed on day
15 13 post injection to remove the spleen. 100pl (4x106) splenocytes taken from the spleen, 50pl of
killed bacteria for testing and 50pl (4mg/ml) of ovalbumin were added and placed onto cell
culture well plate in DMEM-10 medium for 7 days at 10% CO:for culture. After the 7 days
culture, the supernatant fluid was taken for measuring IL-12 concentrations using IL-12 ELISA

kit (Biosource).
20 The killed bacteria for testing described above were obtained as written below.

The test bacteria was inoculated in MRS liquid medium (Difco) and cultured for 24 hours at
37°C. Then the culture medium was centrifuged at 13000rpm for 1 minute followed by 2 times
of washing using physiological saline, and the bacteria was obtained. The obtained bacteria
was heated at 100°C for 10 minutes suspended in sterilised distilled water (same amount as the

25  original culture medium). Then the suspension was centrifuged at 13000rpm for 1 minute and
the bacteria was resuspended in DMEM medium at the concentration of 50pg/ml and 5pg/ml.

Test bacteria was Lactobacillus plantarum CJLP133, and the same experiment was performed
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Sculture of these cells until there was a complete monolayer settled. Complete monolayers of HT-29
were washed 5 times with 25C of PBS buffer and RPMI1640 medium without antibiotics was added.
1.0x109 of Lactobacillus plan tarum CJLP133 were suspended in RPMI and inoculated in each wells
to be cultured for 2 hours at 5% CO2, 37C. After the culture, the wells were washed with 10 PBS
buffer thrge toe® iy &irring the plate at 200rpm for 3 minutes, in order to PeTViKRz®@godesaching lactic
acid bacteria and to test adherence properties. After the wash, 0.2% trypsinEDTA was added to
detach any cells from the wells. The number of bacteria which was streak plated on MRS-agar plate
was counted using serial dilution method with peptone number after being cultured at 37C for 24

hours. 1541507 inaislen o eshihe-radiat esberense Rioneriies.afthedaetis asjd Racteria. aame amount

of the lactic acid bacteria used in the experiment above was placed on top of HT-29 cells which were
cultured YheadbvitHEST Stéttiadonermisisaiconol for a day placed on a petri dish. The number of

lactic acid bacteria which were adhered to HT-29 cells was counted by looking under the light

microscope ditemrsingrardt-hhesstsined wsyicmed Sairiing. [1EdmbkdokiDowkpeiidedts were

performegdusifgbhaciaRasthsfaksi filami8 Khpfe JRAIRARHHLAHRIACIINS HIQMAEMSIGS (KCTC
5033). The results are illustrated in FIG. 3. FIG. 3 shows a graph illustrating the intestinal epithelial

cell-adh&rEHER B I8 R Fes B Ta the BERMES I YAt e pasBley s salshiirdstratesHlisese 3 shows
that Lactobegilida plancatum CILP133 has better 25intestinal epithelial-adherence measured after 24
hours than other probiotics such as Lactobacillus rhamnosus GG (KCTC 5033) and Lactobacillus

sakei CwSl%&ﬁQﬁ&é%gr%hﬁﬁaﬁ% dheaaherence PIRENER Aihaciobagiits planiarum
CILP133 was much better than WO 2011/010770PCT/K R2009/004930 Lactobacillus sabot CJLS118

(KCTC 1524 BPPRESE FBSY ROYER ISR ask th B ORI P RRRtS I S RET Rt th vl R miewidi could
improve theukestinabhralh 2y acherag o dntestaalepithebscmxapuiadinsefep asssassment of
Lactobacill%s[ I%ntaéum C I§133 Hemolysés test, gelatin liqguefaction test, hazardous metabolite
(amthonifiEBtSRT1EEESAA BRI Yekmmivasy B vere performed according to the safety

assessment methods suggested by the standard of Korea Biotechnology Industry Organization to

assess safet) SPiNEBieNdIediateer o itife Exldamieciuspedbtaifet FdStmar ingiyesd in table
2. (Tablarebtdeakely Assessmant ok kactalpsilisilanitardibiadbRdPared to other bacteria.

Therefore, it has been proved that Lactobacillus plantarum CJLP133 in this invention efficiently

induces Th1 response in mouse with biased Th2 response.

15 Example 6: Evaluation of suppression of IL-4 production after treatment with mouse

splenocyte

In order to test whether Lactobacillus plantarum CJLP133 suppresses the production of IL-4
which is a Th2 response inducing cytokine, Lactobacillus plantarum CJLP133 was added to mouse
splenocyte biased with Th2 response due to ovalbumin treatment. ELISA kit was used as has

20  been described in Example 5, but IL-4 kit (Biosource) was used instead of IL-12 kit. Other

experimental conditions were the same and the results are shown in FIG. 5.

FIG. 5 shows a graph illustrating the concentrations of IL-4 which is a cytokine inducing
Th2 response from a mouse splenocyte. This splenocyte was pre-treated with ovalbumin which
induces Th2 response and was then co cultured with Lactobacillus plantarum CJLP133 and also

25  with other bacteria for comparison of IL-4 measurement.

24



Bacteria Tests gelatin liquefaction phenylalanine deaminase hemolysis ammonification CJLP133
negative negative a-hemolysis, safe negative = Based on the above result, Lactobacillus plan tarum
CJLP133 was found negative in the gelatin liquefaction test, hazardoug metabolite (ammonification)
test, phenylalanine deaminase test. Hemolysis test showed a-hemolysis which is irrelevant with
pathogeniohattgoiazi®dAccordingly, Lactobacillus plan tarum CJLP133 wasTRrionebagsbeing safe
for administration to a human being. Example 5: Evaluation of stimulating properties of IL-12
production after treating mouse splenocyte

FIG. 5 shows that Lactobacillus plantarum CJLP133 suppresses the production of IL-4, a
cytokine that induces Th2 response, so that it suppresses Th2 response in mouse splenocytes

biased towards Th2 response.

Example 7: Experiments testing the expression of cytokines IL.-12p40 and IL-18 which

5 induces the differentiation into Th1 lvmphocyte, and expression of cytokine IL-10 which

suppresses the differentiation into Th1 lymphocytes.

Antigen presenting cells such as macrophages and dendritic cells produce IL-12 and IL-18
which induces the differentiation of Th1 cells from ThO cells, and on the other hand produce IL-
10 which suppresses the differentiation of Th1 cells from ThO cells. Further experiments were
10  performed in order to investigate the effect of lactic acid bacteria on the production of IL-12, IL-

10 and IL-18 by macrophages and dendritic cells.

5x107/mL of test bacteria was added to macrophage cell line RAW264.7 and cultured for 48

hours at 37°C, 10% CO,. Then the medium was taken to measure the concentrations of IL-12p40
and IL-10 using ELISA method. Also the bacteria was added to dendritic cell line JAWSII using

15  the same method as above, and the concentrations of IL-12p40 and IL-10 were measured using

ELISA.

The test bacteria was Lactobacillus plantarum CJLP133, and lipopolysaccharide was used as a
positive control. Lactobacillus rhamnosus GG (KCTC 5033), Lactobacillus casei (KCTC 3109) and
Lactobacillus sakei CJLS118 (KCTC 13416) were also used in the experiment to compare the

20  results.

Measurement of concentrations of cytokines was performed using ELISA method. IL-
12p40 kit (BD BioSciences, USA) and IL-10 kit (BD BioSciences, USA) was used for
measurement of IL-12 and IL-10 respectively. The results are illustrated in FIG. 6 and FIG. 7.

FIG. 6 shows a graph illustrating the concentrations of IL-12 and IL-10 using ELISA from
25  macrophage cell line RAW264.7 treated with Lactobacillus plantarum CJLP133 compared with
other types of lactic acid bacteria.

25



WO 2011/010770PCT/K R2009/004930 Lactobacillus plantarum CILP133 was added to mouse
splenocytes treated with ovalbumin biased towards Th2 response, in order to evaluate the stimulating
properties of Lactobacillus plantarum CILP133 inducing IL-12 production which is a Th1l response
inducing cytokine. For the experiment, methods were referred from reports from Fujiwara et al.
(Fujiwaravet a1 oB¥goble-blinded trial of Lactobacillus paracasei strain K¥¢3KRacadrotagtoation for
immunomodulation in patients with pollen allergy, Allergology International, 2005, volume 54, pages
143-149) and Fujiwara et al. (Fujiwara et al., The anti-allergic effects of lactic acid bacteria are strain
dependent and mediated by effects on both Th1/Th2 cytokine expression and balance, International

Archives of Allefgy:RRed MELN0lRGYE 2004 ¥ olimat3RoRages 205:24 B). R oh G:neaks sid female

Balb/c mouse were immunised with a mixed solution composed of 1.538mL of 13mg/mL
alumhyddexidietiSigiia) 1OMgLb valiyadmvi{iD[4606milluefyPBE1Thid kBldfcnmmsanivéd wblirand kept at
room temperature for 20 minutes for reaction, and 0.2 mL (1mg OVA + 2mg alum) was injected
peritoneéﬂ%% It RedSAcisiE same amount of solution was injected into these mice on day 6 post
injection, for boosting. Mice were sacrificed on day 1513 post injection to remove the spleen. 10041

(4x106) spleAsegtdmgiivehersplthdlspleded B0EHGof RNt Hlbadtériddecibstine arids04108mg/ ml) of
ovalpumin Juereadded.anchrlaced ante Gell Stk welhptaieni PMENMs 1 adiysmofar-ddays at 10%

CO2for culture. After the 7 days Culture, the supernatant fluid was taken for measuring IL-12

concentratibh¥ bisihg A cTlEdhatkaupsissetir ) dftereriiRiiRRiBiclétacrirratimhy dederlBed above

were obtaisedRsveitienvhealew., Clitr lephbacteriam@s Hnrdlaiedhuivir Sf iguid teediumer(Difco) and
cultured for 24 hours at 37C. Then the culture medium was centrifuged at 13000rpm for 1 minute

followed B #ie¥6FWAshing using physiological saline, and the bacteria was obtained. The obtained
bacteria was heated at 100C for 10 minutes suspended in sterilised distilled water (same amount as
the 25 originBPEGRIMOTREBIOTAST Thiy eHisatsshernsior et Eettanshld &t 3G60rHMTE?14 minute and

the fpacterigowas. [FsneRem W WMVl meditsidheconsrniraiosof RPualnt asyadgbml. Test
bacteria was Lactobacillus plan tarum CILP133, and the same experiment was performed WO
2011/01&%%%%08@%%@%%\ PR BRI PHAHA fé@%‘f@éﬁfﬁl%gé%ﬂ&&%aci||us
caset (KO3 3h0%) candrédatomaRilE RaKehGHsS3d-8-( 14 b€ aldih6y dbned anparisained hetinentioned
IL-12 assay was performed b%Ul[Jsing IL-12 ELISA kit and provided instructions. The 0.D value of the

control sapRgrdtisesiidiag IMrTtie Reside mrasuthderapiisretairing &6 the eefifhtions #éngRdunt of

IL-12 frogbtllge samples was calculated. The results are

15 The results are illustrated in FIG. 8 and FIG. 9.

FIG. 8 shows a graph illustrating the mRNA concentrations of IL-12p40 and IL-18 using RT-
PCR from macrophage RAW264.7 treated with Lactobacillus plantarum CJLP133 compared with

other types of lactic acid bacteria.

FIG. 9 shows a graph illustrating the mRNA concentrations of IL-12p40 and IL-18 using RT-
20 PCR from dendritic cell JAWSII treated with Lactobacillus plantarum CJLP133 compared with
other types of lactic acid bacteria.
According to the results illustrated in FIG. 8 and FIG. 9, Lactobacillus plantarum CJLP133

stimulates the production of mRNA inducing the formation of IL-12 and IL-18 which are

cytokines that induce the differentiation into Th1 cells. Particularly, Lactobacillus plantarum
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illustrated in FIG. 4. FIG. 4 shows a graph illustrating the concentrations of IL-12 which is a cytokine
inducing o) from a mouse splenocyte. This splenocyte was pre-treat. ith ovalbumin
which inﬂé&sﬁﬁfﬂl@ggmse and was then co cultured with Lactobacillus plaprﬁﬁgz\rr@,bg{é)%%g and also
10 with other bacteria for comparison of IL-12 measurement.  According to the result shown in FIG.
4, Lactobacillus plan tarum CILP133 markedly induces the production of IL-12 which is a Thl
response inducing cytokine, compared to other bacteria. Therefore, it has been proved that
Lactobaciliid’prapraduneeOndd 8tinetits imventd nfdfid e mRNAdevoyarhd vadpotive lachvngd with
biased Th2 tesponse. 15Example 6: Evaluation of suppression of IL-4 production after treatment with
mouse splenocyte In order to test whether Lactobacillus plan tarum CILP133 suppresses the
production ofﬂL-4 A hig| 1iis a ZeFIRns [ ing ¢ okig % iactatcaillus planta Am CILP133 was
added to moFsé—sH snocviebiased with TH esponse i"-= i’ ovatbtinit ‘”:; L;E SR Of t was
used as hagpzOdeeeatitescribed in Example 5, but IL-4 kit (Biosource) was used instead of IL-12 kit.
Other experimental conditions were the same and the results are shown in FIG. 5. FIG. 5 shows a

graph iIIustraqip@;B@rgg@ﬁg—gptgﬁﬂg@pogéégfﬁgvm@%g%ggokine inducing Th2 response from a mouse
splenocyte. This splenocyte was pre-treated with ovalbumin which induces Th2 response and was

then co cultured,with.Lactgbacillus plan tarym. CJL P133 and.als ith other bacteria for comparison
of 1L-4 meas o O T 1 G S L R oMo NE e e TR B8 i
plantarurmagtt Pai38wepprétssesrinmprydeiomef knt ag €ytekksetdatlindisregeTdiRnewpokset so that it

S”ppressﬁsﬂﬁzd’:‘?%ﬁ@ﬁ@ﬁ HPOUSE RRIENAEYLES tﬁé‘é&‘?&ﬁ"&%‘?ﬁ%@yﬁ%ﬁ@ﬂﬁ%vithmﬁé%g'p'e &

Experiments testing the exptession of cytokines IL-12p40 an 5induces the differentiation
into Th1 lytipiwsisyteddertl éxpriessivhbef eyiokine adnanitizndombhesyesive bifferiainiatidtinto Thl
lympioCYIeTs e ADUGR T SEAULAG GRBIBHED AT ‘?WD@Q%%&HQM@'&%&%&Syédﬁw%ﬁ?aiklz and

IL-18 which induces the differentiation of Thl cells from ThO cells, and on the other hand produce

IL-10 which selgppessediidifiaparpfdaeic ot irhiacenn o migics| BorirhPranpasin dhiesWere
10performgdin Brash IRIOVRSHgaTe e &H5SGT 9f IasitacidiBRGRIR RS PIRIHGHAN Sl IL-

dermatitis, control group induced with atopic dermatitis, a group with atopic dermatitis

administered with lactic acid bacteria. 8 mice were used per each group (Table 3).

15  Lactobacillus sakei CJLS118 (KCTC13416), Lactobacillus rhamnosus GG (KCTC 5033) were
used as test lactic acid bacteria. Also, CJLP55 (KCTC11401BP), CJLP56 (KCTC 11402BP) and
CJLP136 (KCTC 11404BP) which were developed by the applicant of the present invention
were used. Lastly, CJLP133 (KCTC 11403BP) from the present invention was used as well.

20 [Table3]

Group Administered lactic acid Induction of atopic
bacteria dermatitis
non-induction X
Control group ©)
GG GG (KCTC 5033) O
LP55 CJLP55 (KCTC 11401BP) O
LP56 CJLP56 (KCTC 11402BP) O
LP133 CJLP133 (KCTC 11403BP) O
LP136 CJLP136 (KCTC 11404BP) O
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10 and IL-18 by macrophages and dendritic cells.  5x107/mL of test bacteria was added to
macrophage cell line RAW264.7 and cultured for 48 hours at 37C, 10% CO2. Then the medium was
taken to measure the concentrations of IL-12p40 and IL-10 using ELISA method. Also the bacteria
was added to dendritic cell line JAWS 11 using 15 the same method as above, and the concentrations
of IL-12pA0 20d /btdrevere measured using ELISA.  The test bacteria wesTLkextmidaahasoplantarum
CILP133, and lipopolysaccharide was used as a positive control. Lactobacillus rhamnosus GG (KCTC
5033), Lactobacillus casei (KCTC 3109) and Lactobacillus sakei CILS118 (KCTC 13416) were also
used in the experiment to compare the 20results. Measurement of concentrations of cytokines was
performadiging ELISAmethod. L-12pAG Kk (RPRIq8gigces, USEY and IL-T0KIr (BD BioSciences,
USA) wasygsed for measurement of [l-fiz\ghd 1L-T0 respectively. The results are ilfustrated in HIG. 6
and FIGT7. FIG. 6 shows a graph illustrating the concentrations of IL-12and IC-Ausing ELISA
from 25macrophage cell line RAW264.7 treated with Lactobacillus plan tarum CILP133 compared with
other types qglaﬁg:ugtcid bfaacgeria. WO 2011/010770PCT/K R2009/004930 FIG. 7 shows a graph

. . d t . " .
illustrating th concentrations of 1L-12 and IL-A using ELISA from dendritic cell line JAWS Et treated

with Lactobagillus plantarum CILP133 compared with other types of lactic acid bacteria. According to
the roauito I ABATHIE! M ATE RSB Ur G bURI AR NS5 55 BUBaS 112 whieh is
a cytokingetiatdnauidesthengifférgfiiation netoolhE winasprdepitasre s AAMNGENS isoludytokine that
SUpRresses th(—g1 diff{ar%]tiatioln into ThE com areolt Wililh IL-12. Also ac'EPQacyrl_Ps Iatq taruH1 QLP133

Sprayed on to.tnhe 1cation area o re ve he 1p1g componge an T1e Oor an hour. fa
produces a ore noticeable amount of IL-12 than Other lactic acid bactena. Furt ermore, in order to
investigateckeasmenshtoofiply 208ng kE-BR i\ Grrietivdat o0 ka@mmt thf teskbaditiia was added to
macrophaghacall IRR RAYVERAT 1o culiuis. Al 31 Ml HARIRL GBS THARE IRIRLFNA was
extracted and the mRNA concentration of IL-12 and 1L-18 was measured using RT-PCR. The test
bacteria WeRk 4@ ivéekfated and cultured with dendritic cell line JAWS Et in order to measure the
MRNA amount of IL-12 and IL-18 using RTPCR.

3) Tissue staining

10 Atopic dermatitis is characterised by thickening of the skin, penetration of immune cells
such as lymphocytes, monocytes, eosinophils, mast cells into the tissue causing inflammation.
Also, the nerve fiber extends abnormally to the epidermis causing itchiness. Therefore, the skin
of the mouse with atopic dermatitis was removed to examine and count the numbers of the

immune cells and nerve fibers mentioned above.

15 Five weeks after inducing atopic dermatitis, the mouse was culled for removal of the skin.
The skin was fixed with Accustain formali-free fixative solution and was paraffin blocked. The
block was cut by 5pm, and went under hematoxylin/eosin staining to check the thickness of the
skin (epidermis +derma). The tissue was also used to investigate the accumulation of
lymphocytes within the inflammatory lesion using the light microscope of the 2x2 mm area.

20  Also, the tissue was stained with Toluidine blue to detect mast cells, and Congo red to detect
eosinophils in the 2x2mm area using light microscope. Mast cells and eosinophils were counted
by looking at the area from the epidermis to the muscle tissue. Immunohistochemistry was
used in order to detect the penetration of nerve fibers into the skin tissue. Anti-protein gene

product (PGP.5) antibody was used for detection, and biotin-conjugated goat anti-rabbit
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15The results are illustrated in FIG. 8 and FIG. 9.  FIG. 8 shows a graph illustrating the mRNA
concentrations of IL-12p40 and IL-18 using RTPCR from macrophage RAW264.7 treated with
Lactobacillus plan tarum CILP133 compared with other types of lactic acid bacteria. FIG. 9 shows
a graph illustrating the mRNA concentrations of IL-12p40 and IL-18 using RT20 PCR from dendritic
cell JAWSEareatsay with Lactobacillus plantarum CILP133 compared witlr@tixeeogpa4asiiactic acid
bacteria. According to the results illustrated in FIG. 8 and FIG. 9, Lactobacillus plan tarum CILP133
stimulates the production of mMRNA inducing the formation of IL-12 and IL-18 which are cytokines that
induce the differentiation into Thl cells. Particularly, Lactobacillus plan tarum CJLP133 produces

more notigeabls, ampyé}gszfdiséle%ﬁn%wﬂvsq et othardaclicasidiRasieitour EXamRIE 8: In vivo

(S
experiment of the effect of Lactobacillus plantarum CILP133 strain on atopic dermatitis 51)
Experim8RBTAifiss Hixdidihg and grouping Lactic acid bacterial strain was administered orally into
NC/Nga mouse which were caged for a week after arriving at the animal unit as 4 weeks old. The
temperature Wasdceps arodpeiraind ihElligAP t9&l-wids 12 hours. Feedstuff was in powder form without
any antibiotics added. Lactic acid bacteria was administered orally into mice by mixing with 10
feedstuff evaily. fdlabomeaks Hixk@iOofuhaskimabmateditradarthalilis\Mes mdusediith akimials 6 weeks

post.admynistration g{clﬁ%gzsggigtet@%%@cgg 2 &"@ﬁ'{:‘ Biostir AD ointment (Biostir, Japan) for 5 weeks.
Mice were grouped as non |n(fuct|on group without mJuc'tion of atopic dermatitis, control group

induced wit ic dermatitis, .a group with atopic dermatitis administered with lactic acid bacteria. 8
e PP Zo350HS Dao T ST E PP B Y

mice were used per 2ach groupy

Lactobadifismrimamnoku® s HeCHRIQ ma3Bewereruded\dy (st lactiseagithbacpériderAlsotiCdhRbS

(KCTC114OJtrBeI§ éfﬁ}fﬁ?a%thCTcFol 402BP) and CJLP136 (KCTC 11404BP) which were developed
ort

by the apv)\fﬁlscant e presecnatc}nvéiﬁt%ﬁl'were used. Lastly, CJLP133 (KCTC 11403BP) from the

present invepiony e teed as el 29TRNES.SiouR ANTIBISIed sl aqk el fadugpon o

10  from the NC/Nga mouse with atopic dermatitis which was treated with lactic acid bacteria.

FIG. 11b shows the light microscopic photo of eosinophil infiltration within the skin
removed from the NC/Nga mouse with atopic dermatitis which was treated with lactic acid

bacteria.

FIG. 12a shows a graph which illustrates the number of mast cells from the skin removed

15  from the NC/Nga mouse with atopic dermatitis which was treated with lactic acid bacteria.

FIG. 12b shows the light microscopic photo of mast cell infiltration within the skin removed

from the NC/Nga mouse with atopic dermatitis which was treated with lactic acid bacteria.

FIG. 13a shows a graph which illustrates the number of nerve fibers from the skin removed

from the NC/Nga mouse with atopic dermatitis which was treated with lactic acid bacteria.

20 FIG. 13b shows the light microscopic photo of nerve fiber-infiltration within the skin
removed from the NC/Nga mouse with atopic dermatitis which was treated with lactic acid

bacteria.

According to the results described above, the thickness of the skin in each experimental

group composed of the NC/Nga mice induced with atopic dermatitis was approximately
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X Control group 0 GG GG (KCTC 5033) 0 LP55 CJLP55 (KCTC 11401BP) 0 LP56 CJLP56 (KCTC
11402BP) 0 LP133 CJLP133 (KCTC 11403BP) 0 LP136 CJLP136 (KCTC 11404BP) 0

WO 2011/010770 PCT/KR2009/004930

100pm. However, the thickness of the skin in mice administered with CJLP133 was
approximately 50 pm which was almost halved compared to others (FIG. 10a). Also, during
observation of the penetration of lymphocytes and monocytes, it was found that markedly less
numbers of immune cells were present in the CJLP133 administered group, whereas more

5 immune cells were stained purple in the control and GG group (FIG. 10b).

Investigation of eosinophils and mast cells within the inflammatory lesion showed that the
group induced with atopic dermatitis had larger numbers of eosinophils and mast cells
compared with the non-induction group. However, the group that received CJLP133 had
markedly less eosinophils and mast cells compared with control group and groups receiving

10  other lactic acid bacteria (FIG. 11a and FIG. 12a). Light microscopic photos showed that there
were more blue eosinophils and mast cells in control group and GG administered group.
However, it also shows that there were less eosinophils and mast cells in the CJLP133

administered group (FIG. 11b and FIG. 12b).

Immunohistochemical analysis showed that the penetration of nerve fibers was not
15  observed in the non-induction group. However, in the control group, many brown nerve fibers
were found (FIG. 13a). In the groups administered with lactic acid bacteria, the number of
nerve fibers penetrating decreased, and especially marked numbers of nerve fibers were

decreased in CJLP55, CJLP133, CJLP136 administered groups (FIG. 13b).
4) Investigation of the composition of axillary lymph node and splenocyte

20 Axillary lymph node (ALN) is an important immune organ which plays a major role in the
animal model of chronic atopic dermatitis. There are reports from some patients with serious
chronic atopic dermatitis, that the size of their axillary lymph node was increased. In the
NC/Nga mouse which is an animal model of atopic dermatitis induced by dust mites, axillary
lymph node has been the target lymph node for investigation in many researches. Therefore, in

25  the present study, axillary lymph node and spleen which is the main immune organ was

removed in order to observe the change in size and composition of the cells.
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WO 2011/010770PCT/KR2009/004930 LS118 CJLS118 (KCTC 13416) 0 LAI2 CJLAI2 0 2) Induction
of atopic dermatitis  Fur was removed from the back upto the back of the ear of NC/ Nga mouse
using a depilater and any remaining fur was removed using a depilatory cream. 4% SDS solution was
5sprayed on to the application area to remove the lipid component and dried for an hour. A flat stick
was usetvtm2applg10@0img of Biostir AD ointment (Biostir, Japan) at the baekTdkrbtoe/eaafizp evenly.
The Biostir AD oinitment was applied 10 times in total by applying twice per week for 5 weeks. 3)
Tissue staining 10Atopic dermatitis is characterised by thickening of the skin, penetration of immune
cells such as lymphocytes, monocytes, eosinophils, mast cells into the tissue causing inflammation.

Also, the _nerp'l%‘ i@%él@%ﬁ@ﬂ&@ﬂﬂﬁ[&éﬁ%ﬁ%ﬁﬁ&lﬂ%ﬁ'ﬁﬂéﬁﬁé‘%k%%&%&%‘ﬁeﬂ@E%f%?e tiag skin of the
mouse with atopic dermatitis was removed to examine and count the numbers of the immune cells and

nerve fib®rdlARehtBRBAAARS hspRissnde RerarveiHE R g Ehepied RS INETRISHRY Gihs culled for
removal gbhenskinbr e skisbwasdixgd withApensiain fernalitisee dixptive soliivaiandwasiparaffin

sl ot kA e kR AR KT
lymphocytes Qithia EHed fidlaraaatoryl yesi anardingdhailighheniengseopenafftharkB inmpacegtes.
The results are shown in FIG. 14 to FIG. 17.

FIG. 14 shows the light microscopic photo of axillary lymph node (A) and spleen (B)
removed from the NC/Nga mouse with atopic dermatitis which was treated with lactic acid

bacteria.

10 FIG. 15 shows a graph illustrating the total number of cells counted from the axillary lymph
node (A) and spleen (B) removed from the NC/Nga mouse with atopic dermatitis which was

treated with lactic acid bacteria.

FIG. 16 shows a graph illustrating the total number of T cells counted from the axillary
lymph node (A) and spleen (B) removed from the NC/Nga mouse with atopic dermatitis which

15  was treated with lactic acid bacteria.

FIG. 17 shows a graph illustrating the total number of B cells counted from the axillary
lymph node (A) and spleen (B) removed from the NC/Nga mouse with atopic dermatitis which

was treated with lactic acid bacteria.

According to the results above, the size of axillary lymph node had increased in the control
20  group induced with atopic dermatitis, and the size was similar in GG administered group.
However, the size of axillary lymph node of the group administered with CJLP55, CJLP56,
CJLP133, CJLP136, CJLS118 was smaller than the control group (FIG. 14A). The spleen did not
show much difference in size comparing the groups (FIG. 14B). The number of cells isolated
from the axillary lymph node was 4.5 times larger in control group compared with non-
25  induction group. However, the number of cells was significantly smaller in the group

administered with CJLP55, CJLP133, CJLP136 compared with the control group (FIG. 15A). The
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20Also, the tissue was stained with Toluidine blue to detect mast cells, and Congo red to detect
eosinophils in the 2x2mm area using light microscope. Mast cells and eosinophils were counted by
looking at the area from the epidermis to the muscle tissue. Immunohistochemistry was used in order
to detect the penetration of nerve fibers into the skin tissue. Anti-protein gene product (PGP.5)
antibodyw@sgoasgd doraletection, and biotin-conjugated goat anti-rabbit Wz QR_AA04/034BBCT/K
R2009/004930 antibody and peroxidise-conjugated streptavidin was added sequentially for colour
formation by peroxidise reaction. The results are illustrated in FIG. 10 to FIG. 13. FIG. 10a shows
the thickness of the skin removed from the NC/Nga mouse with atopic 5dermatitis which was treated

with lactig,acidhaciatian mEiRed0Ri RV the fgkh mistpscRinphoR ol ivmphasyies aeeymulated

within the inflammatory lesion of the skin removed from the NC/ Nga mouse with atopic dermatitis
which wdsteated with lactic acid bacteria. FIG. 11a shows a graph which illustrates the number
of eosinophils from the skin removed 10 from the NC/Nga mouse with atopic dermatitis which was

treated with lagtetigeiébbattdd. and-Rdymphoshitan e tisertightnsid iogbepid pripioopbasiaophd infiltration
within the 3kiR FomauadTem e-dGNgaMeKsawitb-dopindermatisipwhish wiasiteaiad yith lactic

acid bacteria. FIG. 12a shows a graph which illustrates the number of mast cells from the skin
reméved IBRFMRIRENEIRegdiKsstnes Wit afopid srrtaitisiifst mith ataeisder wadtim cCHO Weks bacteria.

FIG. 12bushawsibedighlimicinsrepicphoiaainiast ealiniiiiatasnayithss, e skis removeghiam the
NC/Nga moufs,e W'ilth topic dermatitis whjch was tlreated with Ia%:f;b(ih cid bfa%)teri . F]JG. 13a shows a
ffest

graph wiiigH a8t &tES thE° RunTBErof 8’.’\?%?%‘&’%8 FEMHRNE m thé NTMFa mouse with
atopic dermatitisbiyhletreuasithe die djLithIzghicupcidpaiatian PO Her: 1h3tc shalvs] thimikghednicroscopic
photo of nerve fiber-infiltrati ithi skin remaqved f the, NC/Nga moyse with atopic dermatitis
Ihich Wit DB P K Bl R 18 T AR e Gt e AL ticknes of
theldkin iifeaehcexpériffématl FIG. 17b).

5) Ability of cytokine production of axillary lymph node cells and splenocytes

IL-12 which is produced mainly by macrophages induces the differentiation of Th0
lymphocyte into Th1 lymphocyte. IFN-y which is produced by Th1 lymphocyte not only
activates macrophages but also suppresses the differentiation into Th2 cells and its activity.

15  Therefore, the changes in concentrations of IL-12 and IFN-y produced were measured.

The single cell suspension was obtained from the previously mentioned experiment 4)
Investigation of the composition of axillary lymph node and splenocyte. The suspension was
added to each of the wells of the 24-well plate in a concentration of 5x10° cells per plate, and
10pg/ml of dust mite (Dermatophagoides farinae body, Dfb) extraction was added as well. The

20  plate was kept at 37°C for 48 hours for culture, and then the concentrations of IFN-y and IL-12
was measured using ELISA. The results are illustrated in FIG. 18 and FIG. 19.

FIG. 18 shows a graph illustrating IL-12 concentrations using ELISA from single cell
suspension of axillary lymph node (A) and spleen (B) removed from the NC/Nga mouse with
atopic dermatitis which was treated with lactic acid bacteria, after culturing with dust mite

25 extract.
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group composed of the NC/Nga mice induced with atopic dermatitis was approximately WO
2011/010770PCT/K R2009/004930 100um. However, the thickness of the skin in mice administered
with CILP133 was approximately 50 um which was almost halved compared to others (FIG. 10a). Also,
during observation of the penetration of lymphocytes and monocytes, it was found that markedly less
numbersvod ramyoie7sells were present in the CILP133 administered groupCivkezeas/tnesagos immune
cells were stained purple in the control and GG group (FIG. 10b).  Investigation of eosinophils and
mast cells within the inflammatory lesion showed that the group induced with atopic dermatitis had
larger numbers of eosinophils and mast cells compared with the non-induction group. However, the

group that reegivesl GiLR 133 Hac markesly 1ess cosinaphils ANd Mast seNscrmBALRdith control

group and groups receiving 10other lactic acid bacteria (FIG. 11a and FIG. 12a). Light microscopic
photos sHERE Lt REHEAEERD RO B bdrsisTs Bhirmaaddensife trdNgrdtpsry 86
administgtgsl qietathiRwares Waalseashiowaihaltherrl Waredassreesinapls wnd masherlls in the
CILP133 administered group (FIG. 11b and FIG. 12b). Immunohistochemical analysis showed that the
penetratﬁiﬁr%?therve fibers was not 15 observed in the non-induction group. However, in the control
group, many brown nerve fibers were found (FIG. 13a). In the groups administered with lactic acid

bacteria, the Mgt bpsTbErdhssnateairiortré dsdd (B Bl pagi il méied Auisbers of nerve
fibers weaterdecieRsac-#sedlLiR 5% GHR13&iGHRIBrdrinistawd.grRupsHEl Grok3b)AK) lnestigation
of the composition of axillary lymph node and splenocyte 20Axillary lymph node (ALN) is an important
immune STOERMIER BISYE STHAIPFORTS RESATAL HHKBr O ERFER A dBhe HeHAtids. There are
reports fromisdneeedatiehistiveitiserio is-throhidaitepic. dermatitis, that the size of their axillary lymph
node was increased. In the NC/Nga mouse which is an animal model of atopic dermatitis induced by

dust mites, axillary Hroiph Resinhas-QeRMthe LR tivPe) opgde fordnvestigatisveinamany researches.

Therefore, in 25 the present study, axillary lymph node and spleen which is the main immune organ

wad FemBUBE i BFIER 1 SRS TE AR SR TR GH S 2 e S Rar B BS fFSH Brithe daRs pgeyment 1) to
2011/016y Z0B8EI KR 2008/084930 11y, KiyePdtseka aften therndifetior afratopic dermattiis, the mouse

was culled (o remous e SIaN IR fode;and o splasn (0. compae (e, iz, Tlieh (ed, blood cells
were removéjé From these organs to obtaln smgle ggﬁ suspension. XISI.%)% cells In suspension was
distributetieinréaels Fad S tithe sizanef wellersthinath witheamtisTivy D2FHITO thntixEByIsFEPE node,
anti-FA/80:E1T 6o 3Pk CallTr foRAGR ARANAIS S 10 Sty 6 cPmPpsilin gf T and B

lymphocytes. The results are shown in FIG. 14 to FIG. 17.
15  Th1/Th2 cytokines.

Example 9 : Manufacturing probiotics including Lactobacillus plantarum CJLP133

Lactobacillus plantarum CJLP133 identified as described in Example 1 was mass produced
and lyophilised to be manufactured into probiotics in order to be used as medicine, food,

20 feedstuff, feed additives, or material for cosmetics.

For mass production, the bacteria was cultured in MRS liquid medium (Difco) added with
25% NaOH to reach pH 6.0 for 18 hours at 37°C. Then the bacteria was obtained by
centrifugation. The bacteria was then frozen at -40°C using 5% dextrin and 10% skimmed milk
as a protector, and the dried bacteria was ground using a mixer to be in a power form. The
25  powdered bacteria was stored and packed in an aluminium pouch bag mixed with an

appropriate amount of diluting agent such as glucose, lactose, skimmed milk.
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FIG. 14 shows the light microscopic photo of axillary lymph node (A) and spleen (B) removed from the
NC/Nga mouse with atopic dermatitis which was treated with lactic acid bacteria. 10FIG. 15 shows a
graph illustrating the total number of cells counted from the axillary lymph node (A) and spleen (B)
removed from the NC/Nga mouse with atopic dermatitis which was treated with lactic acid bacteria.
FIG. 16 shows &y/grapio illustrating the total number of T cells counted fronpthigkaxibaygdysaph node (A)
and spleen (B) removed from the NC/Nga mouse with atopic dermatitis which 15was treated with lactic
acid bacteria.  FIG. 17 shows a graph illustrating the total number of B cells counted from the axillary
lymph node (A) and spleen (B) removed from the NC/Nga mouse with atopic dermatitis which was

treated with Ictic.arid-Racialis-Arapuiing o theresrita 3hayethe sizsphaxilapdymatnode had

increased in the control 20 group induced with atopic dermatitis, and the size was similar in GG
administefel Gr8iHN PORARIens tReUrrReSr Aetahfaprhiprrioue SrtahletrBufrBRHAnRiXFeWIth CILPSS,
CILP56, Galidd 38a4dltRE36s CdbRddB was senallatiteanvibie saatksgiaupnifiésial4fe The spleen did
not show much_difference in sjize comparing the groups (FIG. 14B). The nymber of cells isolated from
the xR PRI S0 G AR T G ERAHE g U ELTF 2 STHE HEn S8 Rt ction oroup
Howeverdhedingtbehof eelisiasisigetifiednihytiserratier in the group administered with CILP55,
CILP133, CILP136 compared with the control group (FIG. 15A). The WO 2011/010770PCT/K
R2009/004930 number of cells in the spleen did not show much difference among the different groups
(FIG. 15B). Investigation of the T and B lymphocytes was performed in the axillary lymph node and
spleen by stagggfgg@gqgﬁggs analysis. The number of T and B lymphocytes from the axillary 5 lymph
node increased five times in the control group induced with atopic dermatitis. However, the number of

cells in all thQﬁ@up@ﬁ@ﬂg[g@gﬁg%ﬂ%&%%ﬁ%, CILP56, CILP133, CILP136 was significantly
gro

decreased compared with contr p. Especially, the number of cells was remarkably decreased in
the CILP133<qr2§gp m eczt vgithg)the[ Iatctic acid administtered roups. Flt%' 16a and FIG. 17a). The
number of T and B Iyrﬂ\ﬁ o@f e did fdt %ﬂg\f\}%ﬁgﬁ i%ﬁf)es%elﬂ%se%ﬁ‘@.l 88 and FIG. 17b). 5) Ability of
cytokine production of axillary lymph node cells and splenocytes IL-12 which is produced mainly by
matfophagesifitfuces the differentiation of ThO lymphocyte into Th1 lymphocyte. IFN-y which is
produced by Thl lymphocyte not only activates macrophages but also suppresses the differentiation

into Th2 cell$E{ itPBIRARY.

<160> 1
<170> Kopatentln 1.71
<210> 1
15 <211> 1486
<212> DNA
<213> Lactobacillus plantarum
<400> 1
agtcgaacga actctggtat tgattggtgce ttgcatcatg atttacattt gagtgagtgg 60
20 cgaactggtg agtaacacgt gggaaacctg cccagaageg ggggataaca cctggaaaca 120
gatgctaata ccgeataaca acttggaccg catggtccga gtttgaaaga tggcettcgge 180
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15 Therefore, the changes in concentrations of IL-12 and IFN-y produced were measured. The
single cell suspension was obtained from the previously mentioned experiment 4) Investigation of the
composition of axillary lymph node and splenocyte. The suspension was added to each of the wells of
the 24-well plate in a concentration of 5x106 cellsper plate, and 10ug/ ml of dust mite
(Dermatophaguittasfasinae body, Dfb) extraction was added as well. The POrpiareoa@sdaspt at 37C for
48 hours for culture, and then the concentrations of IFN-y and IL-12 was measured using ELISA. The
results are illustrated in FIG. 18 and FIG. 19. FIG. 18 shows a graph illustrating IL-12 concentrations
using ELISA from single cell suspension of axillary lymph node (A) and spleen (B) removed from the

NC/Nga moyge yith icdermatitis:yyhichy eated:\ith lagtic agidblacteria, after culturing with
dust mite 25extract. &%%%11/%%%%PC%KM%§%%9€/%%§493§ EIG. 19%?120ws a graph illustrating IFN-y

concentratio in rom sin Il ion _of axillar e (A) and spleen (B)
removed fro%%ﬁgéﬁ%élz%g?é& %gégé\%/%% g:t[%Sﬁ:%gg%rggagt%%\ﬁ%%v%iy%%%egc?@vith lactic acid bacteria,
after culturing with dust mite extract. 5Acc?r(%Itin to ',Ehe resultsttttle gonce %éations of IL-12 (FIG. 18)
and IFN-y ( éa.cffﬁfavcv %ar%%ﬁ%ﬁf(%i% areéacsecﬁglcr]a%héggarcéﬁﬁageéeg\é}lﬁéaéﬁ% 133 compared with control
group. Also, the concentration of these cytokines were remarkably larger compared with other groups
administered ¥i8REIREPAFEINGIA GRS AISRRD £EBARR AN HS {78 aR 48R tBred with CILP55, CILPSS,

CILP133, CILP136 showed an 10 improvement of atopic dermatitis symptoms, summarising the
results from feigpgaatimesttyseBitascaasetivecraberascrspasianytacsL 8933 was even more effective
for atopic dermatitis compared with other known lactic bacteria, supported by its cellular and molecular

effects on thégesugeads, Sughtasdhetsgprgat axglatygtyrgda edegguagtterzditOells in the axillary lymph
node, penetration of immune cells or nerve cells into inflammatory skin lesions, and the balance of 15

Th1/Th2 cyteinescippmpletda Mantintisiiangprelygticsadnguaagdtgetebacillus Mantarum CILP133

Lactobacillus plan tarum CJLP133 identified as described in Example 1 was mass produced and

lyophilised tqhemanutaciiedinigprohisicsin.grder ekaeed assmedieite, food, 20feedstuff, feed
additives, or material for cosmetics.
atgcgtagat atatggaaga acaccagtgg cgaaggeggc tgtctggtet gtaactgacg 720
10 ctgaggctcg aaagtatggg tagcaaacag gattagatac cctggtagtc cataccgtaa 780
acgatgaatg ctaagtgttg gagggtttcc geccttcagt getgeagceta acgeattaag 840
cattccgect ggggagtacg gecgeaagge tgaaactcaa aggaattgac gggegecccge 900
acaagcggtg gagcatgtgg tttaattcga agctacgega agaaccttac caggtcttga 960
catactatgc aaatctaaga gattagacgt tcccttcgge gacatggata caggtggtge 1020
15 atggttgtcg tcagetegtg tegtgagatg ttgggttaag tcccgeaacg agegeaacce 1080
ttattatcag ttgccagcat taagttggge actctggtga gactgecggt gacaaaccgg 1140
aggaaggtgg ggatgacgtc aaatcatcat gececttatg acctgggcta cacacgtget 1200
acaatggatg gtacaacgag ttgcgaactc gcgagagtaa getaatctct taaagcecatt 1260

ctcagttcgg attgtagget gcaactcgee tacatgaagt cggaatcget agtaatcgeg 320

20 gatcagcatg ccgeggtgaa tacgttceeg ggecttgtac acaccgeccg tcacaccatg 1380
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For mass production, the bacteria was cultured in MRS liquid medium (Difco) added with 25% NaOH
to reach pH 6.0 for 18 hours at 37C. Then the bacteria was obtained by centrifugation. The bacteria
was then frozen at -40C using 5% dextrin and 10% skimmed milk as a protector, and the dried
bacteria was ground using a mixer to be in a power form. The 25 powdered bacteria was stored and
packed iwan@uymeinirm pouch bag mixed with an appropriate amount of drititikeRagmNO48ch as
glucose, lactose, skimmed milk.  The manufactured probiotics can be used as feed probiotics by
mixing with feed material such as grain powder; as medicine or health food in a form of tablets or
capsules mixed with carriers or additives; as cosmetics after being mixed with other cosmetic material.

The probioti ' ' i i T edstuff, cosmetics
5according %ﬁ%ﬁ%ﬁ\%ﬁ%Z%%ﬁ?ggg%ﬁggﬁgﬁé&%ﬁ%&ggﬁ%%gi%%ﬁcJ Cheiljedang
Corporation <}£%§tggg¥%éé§£gg§%@ygc pl @;%g%%ncg Lompgsitions comprising the 10same <130>
pn084437 <f60> 117 patentin 1.71 <210> I 15<211> 1486 <212> DNA <213> Lactobacillus
plantarum <400> 1 agtcgaacga actctggtat tgattggtgc ttgcatcatg atttacattt gagtgagtgg 60 20cgaactggtg
agtaacacgt gggaaacctg cccagaagcg ggggataaca cctggaaaca 120 gatgctaata ccgcataaca acttggaccg
catggtccga gtttgaaaga tggcttcggc 180
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tatcaclitt ggatggtccc gcggcgtatt agctagatgg tgaggtaacg getcaccatg 240 gcaatgatac gtagccgacc
tgagagggta atcggccaca ttgggactga gacacggccc 300 aaactcctac gggaggcagc agtagggaat cttccacaat
ggacgaaagt ctgatggagc 360 aacgccgcgt gagtgaagaa gggtttcggc tcgtaaaact ctgttgttaa agaagaacat 420
5 atctgagagt aactgttcag gtattgacgg tatttaacca gaaagccacg gctaactacg 480 tgccagcagc cgcggtaata
cgtaggtggo aaguotiotzocggatttatt gggcgtaaag 540 cgagcgcagg cggtttttta agictgcrtapasmgaecttc
ggctcaaccg aagaagtgca 600 tcggaaactg ggaaacttga gtgcagaaga ggacagtgga actccatgtg tagcggtgaa
660 atgcgtagat atatggaaga acaccagtgg cgaaggcggc tgtctggtct gtaactgacg 720 10ctgaggctcg
aaagtatggg tagcaaacag gattagatac cctggtagtc cataccgtaa 780 acgatgaatg ctaagtgttg gagggtttcc
gcccttcagt gctgcagcta acgcattaag 840 cattccgeciggagadtacg geccgcaaggc tgaaactcaa aggaattgac
gggggcccgce 900 acaagcggtg gagcatgtgg tttaattcga agctacgcga agaaccttac caggtcttga 960 catactatgc
aaatctaa@agl@lttﬂgacgt tccettcggg gacatggata caggtggtge 1020 15 atggttgtcg tcagctecgtg tcgtgagatg
ttgggttaag tcccgcaacg agcgcaaccc 1080 ttattatcag ttgccagcat taagttgggc actctggtga gactgcecggt
gacaaaccqgg lit4Dsaigapbatyyggdigacgik@aatchteByccecttatg acctgggcta cacacgtgct 1200
acaatggatg gtacaacgag ttgcgaactc gcgagagtaa gctaatctct taaagccatt 1260 ctcagttcgg attgtaggct
gcaactcgcc tacatgaagt cggaatcgct agtaatcgcg 320 20gatcagcatg ccgcggtgaa tacgttcceg ggccttgtac
aca(‘scgc‘f"@gﬂq;;l accatg 1380 agagtttgta acacccaaag tcggtggggt aaccttttag gaaccagccg cctaaggtgg
1440 gacagatgat tagggtgaag tcgtaacaag tatgccgttg cccccc 1486 WO 2011/010770PCT/K
R2009/004920cGiighossti@ dimpltaciobacittastiplarn tdrumer@RliSSKCOGIIA0ZBRGICIHIM 2] A
compositibntionpENdhitd kKo trddtdidiit. of an enteric disease, comprising Lactobacillus plantarum
CJLP133 KCTC 11403BP. [Claim 3] 10An immunopotentiating composition comprising Lactobacillus
plantarum CJLP133 KCTC 11403BP. [Claim 4]

[Claim 3]

10 An immunopotentiating composition comprising Lactobacillus plantarum CJLP133 KCTC
11403BP.

[Claim 4]

The composition of claim 3, for preventing or treating an immune disease caused by an
15  imbalance of Th1/Th2 in favour of a Th2 shift.

[Claim 5]

The composition of claim 4, wherein the immune diseases is selected from the group
consisting of allergic disease, atopy, cancer and autoimmune diseases.

20
[Claim 6]
The composition of any one of claims 2 to 5, characterised by being in a form of a medicine.
[Claim 7]
25 The composition of any one of claims 2 to 5, characterised by being in a form of health

functional foods.
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The composition of claim 3, for preventing or treating an immune disease caused by an 15imbalance
of Th1/Th2 in favour of a Th2 shift. [Claim 5]  The composition of claim 4, wherein the immune
diseases is selected from the group consisting of allergic disease, atopy, cancer and autoimmune
diseases. 20 [Claim 6] The composition of any one of claims 2 to 5, characterised by being in a form of
a medicin® pClajo1d]725The composition of any one of claims 2 to 5, charactgcrseddsgobedag in a form
of health functional foods. [Claim 8] The composition of any one of claims 2 to 5, characterised by
being feedstuff or feed additive. 5[Claim 9] The composition of any one of claims 2 to 5, characterised
by being a cosmetic.

[Claim 8]

The composition of any one of claims 2 to 5, characterised by being feedstuff or feed
additive.

5 [Claim 9]

The composition of any one of claims 2 to 5, characterised by being a cosmetic.
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