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I MVUNI TY ENHANCI NG LACTI C ACI D BACTERI A Technical Field 5
This inventi ¥P $804t6es to novel strains of lactic acid bacter PRTAIS0ER r
use in enhancing i nmmunity. 1 Background Art 10

fThe consunption of products containing lactic acid bacteria (LAB) is

associ ated W {MIMUNITY %NﬂW@EV@LA@ﬂGQ?@%A@IE udi ng enhancenent
0

of inmmunity. There are thousands strains of lactic acid
bacteria but only sonme strains exhibit health-pronoting

properties. THecchl FielPf these bacteria to tolerate acids and bile salts,
adhere to nmucosal epithelial cells, and to survive passage

t hrough the gastrointestinal tract is 15 consi dered an i nportant
criterigon for I ' - i 110 | : . f ewy
strai ns5 of | a'g?&cﬁgyghga%g%%%ﬁy vqx}ot%i\pg? %@énoﬁgéaﬁcﬂagled%% igttegah%deﬂbeé@ryse i

i dentified toenhancing immugitye. Strai ns of LAB show ng good
adhesion to the cells of the nucosal epitheliumof the 20 smal |
intestine thereby |ending thenselves to therapeutic applications are known
from Bagkgroendahxt Pat ent 248057. The micro-organi sns described in
this patent enhance both natural immnity (phagocyte function) and
acquired imunity (antibod responses and | ynphocyte proliferation
irespori@es). D consumptien pgpl@dws sbntaining lagtie acidrhactena(IbAB) ¢y assoctatad with

ge”hanpe a br %@é’%{ufa&'ﬂ‘b‘éﬁeﬁf?ﬂi@ﬁdm& e%anceﬁn@ﬁPB{‘ﬁﬁ%ﬁnﬁ?.l Y9ePd 1R BIASHI S
functi on. ) I's_an pbgect i 'S 1 nventTon to’go Soene way
it owar ds achi edfi stgainh e dackés iagish becteda but only some straiagtexhabib tealthremetingi c
a useful choige. ok MFHEGLARYAIHBE baGhLs 18hRrR%iSad 8nd $e salts, adhere to
mucosal epithelial cells, and to survive passage through the gastrointestinal tract is
* 15 considered an important criterion for selection of health-promoting strains. Only a

few strains of lactic acid bacteria with proven health benefits have been identified to
date.

: Strains of LAB showing good adhesion to the cells of the mucosal epithelium of the
20 small intestine thereby lending themselves to therapeutic applications are known from
New Zealand Patent 248057. The micro-organisms described in this patent enhance
both natural immunity (phagocyte function) and acquired immunity (antibody
responses and lymphocyte proliferation responses).
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25 It is desirable to have other LAB bacteria that enhance a broad spectrum of immune
responses including phagocyte function.

It is an object of this invention to go some way towards achieving these desiderata or
at least to offer the public a useful choice of immune enhancing lactic acid bacteria.
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2; - Disclosure of the Invention Accordi ngly, in one
aspect the | gt;zllo%n may be said broadly to consist of a

bi ol ogically pu €8 ture of Lactobacillius rhamosus HNOOZ, ASEL/Nd epons 12
nunber 5 NVB7/ 09514 dated 18 August 1997. I n anot her
aspect the invention may be said broadly to2consist of a biologically pure
culture of Lactobacillus rhamosus HNO67, AGAL deposit number NWB7/01925
dated 17 Febr DMgplodiB%f the Invention | n anot her aspect the invention may be
said broadly to consist of a conposition of a bi ol ogi cally pure
cul ture of any one of Lactobacillus acidophilus HNO17, AGAL

deposit nunberAdsbEdhEI9> IR iRt aspetB the! IoéntibOm y'-BétéaRii(bkéd Uif
HNOOL, Lact obz)gl | l.us.  hanmosu 67, 0r Bifjdobact %@6& t s HN01 G&L
15 depodiqlog en’urm%f%‘fé clghaeiius Bharrasys A deposit number

i unosg i mul atNNI97/09514 datedCWAﬁgﬁthal@W“ wi th a physiol ogical |y acceptable
exci pi ent or diluent I'n one enbodlnent sai d conposition

contains any two or more of said strains. Preferably said

physi ol ogi cal qry s ¢hée r
Preferably sai dm?gg% |§$%t% M{peﬁg%h tbuérj%dlalgﬁfakdl? to'?lc{’wrt Ofg Egglsgcally I?(urc

drink or il keculture of Lags us r hcg'gnosus ﬁﬁ?»eAﬁ;aﬂ{/ P951§amb§63ﬂ3¥5§7m1825| s

a pharmaceut i gg{edqqnmﬁé_rgq@ggnd sai d exci pient or diluent is
phar macol ogi cal l'y acceptabl e exci pi ent or diluent. | muni ty

“enhanctthg, physiologically acceptable, biologically pure strains of

horol ogues or Moﬂ?@r%s?éct@l@é/ ifeRtih ﬂa@ﬂae%di&'b?&adlﬁ@o con31st of a com%nsmon ofa

: Lact obaci | | us_ aci dophi t obaci | | .us rhamosus
HNOO1, bxologlcalljgpprqiglgggpé}f any, ongof g,apN@ggxlhgraczdophzlus HNO017, AGAL

Lact obaci | | us geheuin aambet NA97/08515 dated 18 August 1997, Lactobacillus rhamnosus

HNOO1, Lactobacillus rhamnosus HNO67 or Bifidobacterium lactis HNO1S, AGAL

15 deposit number NM97/09513 dated 18 August 1997 in an immunostimulating
concentration, with a physiologically acceptable excipient or diluent.

In one embodiment said composition contains any two or more of said strains.
20 Preferably said physiologically acceptable excipient or diluent is a food.

Preferably said food is any one of cultured milk, yoghurt, cheese, milk drink or milk
powder.

25 Alternatively said composition is 2 pharmaceutical composition and said excipient or
diluent is pharmacologically acceptable excipient or diluent.

Immunity enhancing, physiologically acceptable, biologically pure strains of
homologues or mutants of any one of the strains:

30
Lactobacillus acidophilus HNO17,
Lactobacillus rhamnosus HNQO1,
Bifidobacterium lactis HNO19, or
Lactobacillus acidophilus HNO67.
35
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AVENDED SHEET (Article 34) (I PEA/AU)

3 WO san@kser enbodi nent the invention may be said broadly to
consi st of a nethod of enhanci ng natural and acqui re@CE Ri09xs2
whi ch conprises adninistering to a manmal any one of the above
bi ol ogically pure cultures at an i mmunostinil ati ng dosage rate.

5 I glganot her enbodi nment .substantially pjol ogli cally pure cul tures
of two or thrd@ agothesembodiment the Jpyintionanay bg said brogglyatoccqnsist @fie method of

Preferably sai éh}fau_hﬁ,gr fatuPal26HH RCARER drinurdiRe uf;}ﬂgm éHmngrié‘éa”E&ﬁhﬁhteﬁny foh a2
10 physi ol ogi ¢cal 'y acceptabl e exci plrent” or diluent. ) i ]
Preferably sai®Bapmmaliagy sgiecef q?xy ahove pialpgicaBy pupe enltures atianuiemmunestimblatiog
Preferably saighshpoghte s cultured mlk, yoghurt, cheese, mlk drink or mlk
powder. 15 This invention may also be said broadly to consist in
the parfs, elenents and features referred to or indicated in the
speci fication mgianb ré’rHBbdiﬁféh# SUbstanfidlly ’b?‘d&ggicmlg][pure cxéltures of €l Ethtekddthe
and any or all _conblnations, of any two” or re sald parts, elenments

or features, aAhgvanlsfined gaainsiate presedfers are nentioned herein which have
known 20 equivalents in the art to which this invention relates, such
known equi val ents are deened to be incorporated herein as if

i ndi vi dual |y S¥efgrablynsaid culture is agministeredsdni thei foft Accampodiios with a
Figure,d sho : )&Hﬁﬁ ' mce wth product fernented
W th L.la %%g)%%é%gjg fﬁ%ﬂfpér n%lg?frreaﬂ?ée}g product containing L.
;rhannosus HNOO1 on phagocyte activity of peripheral bl ood
| eukocytes as ' : 3 s e e fed on nmilk
based diets co%?gc? %qlﬁgg‘fo‘fh (ﬁ ﬁw@k %I?B%‘%% a3}§ efmpﬁnatr%osusﬁm%w’e in
either fermented or unfernented product for 14 days. Phagocytic activity of
30 peri |90k, jq)%q]ﬁ ' u '-ﬁ(g?ﬁﬁlp ﬂw},
.‘land fl uorosce!ﬁrir}l‘sf‘a%blpS |°!§)§?§|8%1¥1§}g§a§ e-’l"abe thgﬂgs%ghlzfrll chia é\i(-) I Va u&eési-'
are nedh standard error. Significant differences (ANOVA, the SAS
iprogram from . o ) . | U
Bt Coupp| enent AcieRtdiinay alsh B8 stlibpadly to consist 1 @ pfins, SRR i feabiftel
ikilled L. rhamafestesd tNo0 lindisafsdatoshe ispecification yofothepapplinasion) indiyidnally or
| collectively, and any or all combinations of any two or more of said parts, elements
or features, and where specific integers are mentioned herein which have known
20 equivalents in the art to which this invention relates, such known equivalents are
deemed to be incorporated herein as if individually set forth.

Brief Description of the Drawings

25 Figure 1 shows the effect of supplementation of mice with product fermented with L.
rhamnosus HNOO1 or unfermented product containing L. rhamnosus HNOO1 on
phagocyte activity of peripheral blood leukocytes as described in example 5. BALB/c
mice were fed on milk based diets containing 10° cfu (per day) L. rhamnosus HNOO1
in either fermented or unfermented product for 14 days. Phagocytic activity of

30 peripheral blood leukocytes was determined using flow cytometry and fluoroscein
isothiocyanate-labelled Escherichia coli. Values are mean =+ standard error.
Significant differences (ANOVA, the SAS program) from the control: **P<0.0001.

Figure 2 shows the effect of supplementation of mice with live L. rhamnosus HNOO1
3s or heat killed L. rhamnosus HNOO1 on phagocytic activity of peripheral blood
leukocytes as described in example 7. BALB/c mice were fed on milk based diets and



Eeukocyt es as described in exanple 7. BALB/c mce were fed on mlk based

i ets and 4
rally adm ni 5?3?@67610[ err] cfu (per day) of either live or hBET/NzZps/btaeh L.
khammosus HNOO1 for 14 days. Phagocytic activity of
eripheral blood | eukocytes and peri t oneal 4 macr ophages

were determ ned using flow cytonetry and fl uoroscein isothiocyanate -
abel | ed Eschuaallybdministéred 10adfugperalag) ofgithef Hve dr Idankilledd. eviezginosus HNOO1

o ol S0 p 34! I}%‘oﬁgf':ses Phagocytic activity of peRiaaL S {eRREPEF A, pésfiPneal”

gUppl enﬁ%%lxﬂ&r@ﬁh ageswem ddﬂertmna"dl&mgm ancli fluoroscein 1sot}uocyaBate -
Jactis n eria,tran ation in mc e

oot mur um dSbented Esheritnid 57 VRt frtqnbn + SEandard ot SiabifshnEtitrencesna
. lacsis HNGANOWA, ithe SAS??@QM?A) from the céfdrol, **P<60PL suppl ement ed BALB/ c

mce were orally challenge S. typhinuri um fol |l ow ng
gontinuous daily supplenentation. Six days after challenge mce were

pumenel y ki | IRglrecsHoe the leffest of adlsmaion VPG WIS ritimhousHN001drng
pacteri a ransi ocatl an | SSUé pens m e
harvested or B actis ENO 19 @ bagiia raslostion in mice challenged ik SoppBimugum as
_:|olt at SS L or Z‘Ereé&hﬂiedoﬁif @:Emﬁ;tﬂeemum@aﬁplemen%al aﬁSBara@mgﬁAgﬂo[reréﬂL rhamnastuﬁf’
tandard e ol SlpbeamiebALB/EISES AN oy LRSS R RS o

ef fect of sugpllewaiy edritiinons dailgsupp Ieﬂ\ehtaﬁdﬁa”m?@d sFMQé}lc}ﬁﬂlen e rmce were

iB. lactis HNQ19 o h act V|t ripher¢ bIoodle 0oC S
{from nice umanai’é‘ﬁ?edpan%g‘gﬁétll"é $hi¢ Sé’verpj'ﬁﬁ‘r? 3(%%1%

jexanpl e 8. Un@uslakaimnt ?Qs@é‘ﬁl ensmns from the harvested 8%ah$ wé&@ﬂﬁsn &lltured on

jr hammosus H errent ce were orall
|chal | enged m?’f’(%’rﬁ{éyp?ﬂw F“i??n PBI%“O&%tHgP’E%f‘? ﬁE}B@seéﬂﬂni y \@lpes arremesn sn.
{Phagogyti c agtahdart)erof. S@ﬂﬂdaﬁraﬁei@n@@quNQWQﬁ@sAwow@rmmﬁe ToNtreRY S

jafter chal | enge usin

< | ow cyt onetry and fluoroscein
| sot hi ocyanat 8 Pdel | ed Escheri chia coli. Values are nean
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25 coli. Values are mean + standard error. Values (mean = standard error) with different
superscripts are significantly different (ANOVA, the SAS program): P<0.01.
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Figure 5 shows the effect of supplementation of mice with L. rhamnosus HNOO1 or
B. lactis HNO19 on the proliferative responses of spleen lymphocytes from mice
30 challenged with S. fyphimurium as described in example 8. Unsupplemented and B.
lactis HNO19, or L. rhamnosus HNOO1 supplemented BALB/c mice were orally
challenged with S. fyphimurium following continuous daily supplementation. Six
days after challenge the proliferative responses of spleen lymphocytes were measured
colourimetrically following the incorporation of 5-bromo-2'-deoxyuridine for the final
35 16hrs of the 96hr incubation. Values (mean + standard error) with different
superscripts are significantly different (ANOVA, the SAS program): P<0.01).



%5 "16hrs of the 96hr incubation. Val ues (mean [err] standard error)

li th differenwvo 9910476 superscripts are significantly_different
{ANOVA, the SAS program: P<0.01). | pENShiTh:
b Modes of Carrying out the Lnvention Freeze

dried cultures of the four bacterial strainS have been deposited at the
pustral i an Governnent Anal ytical Laboratories (AGAL), The New South \Wal es
Regi oMpdesstffcarnying out thealtwensioneet , Pynbl e, NSW 2073, Australia.
Petails of the deposits are: Strain

unber, Dat e 10 L. acidophilus HNO17 NVB7/ 09515
18 August 199Freeze dried cultures of thermfonnsbadietel strains have bavgr depeasited at the

18 August 1997 . | i .
18 August 19974us.1:!'ahan GovernmElfxt fﬂgmgj:yg Eﬁﬁ%(}nes (AGAL), WF %S@ﬂ‘ Wales
11 February 1%®egional Labor&ory, 1 Supkin Street, Pymbiley NS WeR073,i Austedliay eDetaile of deen

found to enha .ad spect rum of | mmune responses

ncl udi ng bot Frllgﬁ%ﬁfp“g? and acquired inmune responses. Exanpl e
1 - Morphol ogy and General Properties 20 RAPD anal ysis, 16S r RNA
fsequenci ng angu%l%% PAGE anal yses werg\IHﬁl%'%{to ate confirm
& axonom cal characterisation of strains. was al so found that L.
aci dophi | us HNO17 was genetically different fromL.

aci dophi | us (LCL). and Pat . 25
RAPD aﬂjal ysi s,k" %é’g’%mznci ng aﬁg@%ﬂ%& anal y?gsAﬁé?quéggd to
fconfi rm t axonfnreahnaswaBE0@Y i sat i on MM97/09Fi@mosus HIROSTgust- 1997
speci es- speci & . pri mer I, charact,grj ' f L

§r harmosus HNO 7?aactnsr%ll\18%%l ar |evel i %W?Z%é% 12 A@SIH??& war d)
15- CAGACTGAAAGLCrkaxpa3us HM@6 Pha || ( eVMEY7@)925- 11 February 1998
JGCGATGCGAATTTCTATTATT- 3. 30 The nor phol ogy and sugar

ifernmentation properties of this strain are detailed in Tables
i1 and & The four strains identified above have been found to enhance a broad spectrum of

immune responses including both nataral and acquired immune responses.
Example 1 - Morphology and General Properties

20 RAPD analysis, 16S tRNA sequencing and SDS-PAGE analyses were used to
confirm taxonomical characterisation of strains. It was also found that L. acidophilus
HNO17 was genetically different from L. acidophilus (LC1) of New Zealand Patent
No. 248057,

25 RAPD analysis, 16S rRNA sequencing and SDS-PAGE analyses were used to
confirm taxonomical characterisation of L. rhamnosus HNO67; species-specific
primers used for characterisation of L. rhamnosus HN067 at molecular level included
Pr I (forward) 5-CAGACTGAAAGTCTGACGG-3 and Pha II (reverse) S-
GCGATGCGAATTTCTATTATT-3.

30
The morphology and sugar fermentation properties of this strain are detailed in Tables
1 and 2.
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6 Table 1 -

{etci dophi | us L rhamosu

*HNO17 HNOO1

iShort to medW@m9108t6ort to medi um
rods with rounded rods w

ends generally ends in

10

general ly O.

7 X

S B.

Mor phol ogy and ot her characteristics
| actis

HNO19

th square
chai ns,

oTable i nmwmlmgy azﬁfﬂﬁ{e@'c‘h&irﬁ’ct@rét&s 1

M croaerophilic to

anaérobic rods with
characteristic shapes
such as mddl e

L rhammosus

5
HNOG67

SHROT/NZB/008221 um
rods with square
ends in chains,

in palrs or short x 2.0 - 4.0 [err]m

enl arged cells, \f or X 2.0to 4.0 Jerr]m chai ns, when
when grown Ji pallsade arrangenent en grown i1n grown 1 n
MRS IV @dpphilus Lorhamresuswhen| & évatis MRS br ot If. L. rhamnosus

ibr ot . HNO017 HNO0O on r slabs. 13

G am posi t " tP : HNGE7 — HN%’ﬁ\alm
positi ve, mp O ys q

non- spore S td]ﬂspgfne flo S‘hortt m él ydrpc %P@ﬁp{?gmlﬁiﬁ:&, %}Pfﬁ%’o?‘ﬁai Bon
iform ng, cqiranasath wandeds eroldegath square f or anaerehit eednwithgeq rods)ﬁmﬁri afé Ng
:negat i ve | t gt cell shaped cuI ative 20
If acul tati vdl ends genef'zﬁiég |%:n\ar§o Schams spat %fag?cgaﬁsﬁ"c shape %ﬁ“ﬁ‘ Sr ods
tanad® obi c rmgumng/amgiyopt i gemerally 0.7 xekl rjesuchiassiddéd | s. \\ngehemﬂ) iR 1.1
iwth optimy i '

jgrowt h O in pairs g{- QPMrIE' at u%’g 04%.0 LG am ?H?igﬂi\?gl,ls’ng'ngr P&Qg’ Fén’of
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7 - Tabl e 2 - Carbohydrate fernentation pattern of selected

|‘act obaci | | us and Bi fi dobacterium strains 5 S1. No.

Nane of the bacterium Scor e* 1 L

aci dophi | us PQ Yitpa76 5755546 2 PCT/NZ98/00123

' harmosus HNOO1 57571777 10 3 B.
actis HNO19 1051622 L.

f harmosus HNb#ie 2 - Carbohydrate fermestation patteso lEﬁ—lsdaq:ed Lactuhatﬁluwlnﬂl t

Was used to Bifidebatieriumetrainsr fernentation 15 pattern.

iThe scores are based on scores of 22 prom nent sugars (Bergey's manual )

!Exa.rrpl e 2 - I—\dhCOI UII tU lI IIL CJLI I'I(IJI f‘nl I h l_v } I I i \I nf

' gel I's (HT-29

robi gtic str t o adhg¢n i nal eplthel
nd CZCIJ- 2) Vg%nlggscsscu I@al{le O?wﬁ@ﬂaé&}ﬁﬁi for ant j_af agd SC%FF Lines

jonol ayers ¢fy HT- ells were gf cover slips
and pl aced iM-&Mrrﬁﬁ cfu (rﬁ%ésﬂéAR in 1 nm of

spent cul tufe, supernat anf d.to cell I ayelf al ong with
i m,ef Mrwﬂﬁﬁ@nﬂwﬂh at _37[err] s5-’:571637A)00’err]-90%

5 ai Monol ayer s he Wa 4 times with PBS] fj i n et hanol ,
iram strain 52 ah FIIQFJIS rng? of _bacteria adh >rllolﬁigg% epithelial

icell s deterfined m croscppicall On average | el ds were
count ed and \4h¢= results E’ MWFM%K Table 3 5%27{ 75 Table 3 -
&he{ ence t Q\MTSQ@IQ@deafé@nénfa‘?ﬂoh kit RS st to determine ﬂl@TsthAz R:lgﬁentau%ns

29 L. acidophilus™H
W7 13 pattern. 171 16 35 L. rhamosus HN 001 161
118 * The scores aré bdsed8n scores of 22 prBminedt sh gB@ﬂ&y sm 188 27
194 25 * Nunber (nmean SEM of bacteri a/ 100 epitheli aI cel S

Example 2 - Adhesion to Intestinal Cells

20 The ability of probiotic strains to adhere to human intestinal epithelial cells (HT-29
and CaCo-2) was assessed /n vitro using differentiated cell-lines. Monolayers of HT-
29 and CaCo-2 cells were grown on cover slips and placed in multi-well dishes. 10®
cfu/ml of LAB in 1 ml of spent culture supernatant was then added to cell layers
along with 1 ml of DMEM medium and incubated for 1 hr at 37°C in 10% CO,-90%

25 air. Monolayers were washed 4 times with PBS, fixed in methanol, Gram strained
and the number of bacteria adhering to epithelial cells determined microscopically.
On average, 20 fields were counted and the results are summarised in Table 3.

Table 3 - Adherence to HT-29 and CaCo-2 cell lines*

30
STRAIN HT-29 CaCo-2

35 L. acidophilus HN 017 98 £ 17 171 £16
L. rhamnosus HN 001 161 + 18 218+ 35
B. lactis N 019 188 £ 27 194 + 25

* Number (mean + SEM) of bacteria/100 epithelial cells
40
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Exanple 3 - E‘%%ﬁ?ggnt of Natural and Acquired I munity The
i mmunoenhanci ng e Pects of the three strains L. rhammosus HNO®CI/NZ98/60122
aci dophilus HNO17 and B. lactis HNO19 were_exam ned by determ ning
phagocyte 5 (bl ood | eukocytes and p§ritoneal macr ophage) function,
and quanti fying concentrations of specific antibodies to protein
anti gens usedExampl¢ &i-&Faihancemept of Dgtural and Acquived ounwmityi n ni ce.

The follow ng experinmental protocol was used: 10 1. Six-to-seven
week ol d BALB/c m ce, weighing 20-30g were used. 2. Mce were
random y al | o€he ednmunaokrthiancingt effeetat ofethe dhreepstréifiabl.e rApmnosus HNOOR. L.

Mce were fed,L: y N : Ly I bactis HNO19
(o err] cf u AEePAKBIBNOL Bl donis 08 W3 URabihed el pRagige o
15 5 (blood leaBpeyte} | and pleritonerl kmporaphagen! function, and 4uantfifing
m ce received i ' sed di et throughout experjent .

Bl ood | eukocy TR caons of SHE: BRBSGeS | rotoll SRR bsod Por AR KR Hesnguses
L. rfoavacomes idd@d or B. lactis HNO19 showed significantly greater
phagocytic 20 capacity conpared with cells fromcontrol mce (Table
4). The production of oxygen radi cal s (oxidative burst) by

| eukocyt es f r'Bhe follwing iexpéremental protacol arasaisedgher t han t he
contrqh m ce (data not shown). Table 4 - The effect of dietary L
aci dophilus HNO17, L. rhammosus HNOOl1l and 25 B. lactis HNO19 on
phagocyt e funtti dBixito-severeweek old BALB/c Tuieqtweighing 20-30g were used. % Bl ood

phagocyt | ¢ ac viYiee wereARg ol Bid-aRAAd Hiftereny reapment groups (fabe )
14.33 0.87 3. Mice were fed BGacidopkilis HNO17, L. rhamnosus HNOO1 or B. lactis HNO19
(10° cfu/day) in 50p1 skim milk for 10 days. Control mice received
15 50ul of skim milk powder only.
4,  All mice received skim milk powder based diet throughout the experiment.

Blood leukocytes and macrophages from mice receiving L. acidophilus HNO17, L.
rhamnosus HNOO1 or B. lactis HNO19 showed significantly greater phagocytic

20 capacity compared with cells from control mice (Table 4). The production of oxygen
radicals (oxidative burst) by leukocytes from probiotic fed mice was also higher than
the control mice (data not shown).

- Tahle 4 - The effect of dietary L. acidophilus HNO017, L. rhamnosus HN0OO1 and

25 B. lactis HNO19 on phagocyte function in mice
Treatment _ % Blood leukocytes with | % Peritoneal macrophage
phagocytic activity with phagocyte activity
30 Control 14,33+ 0.87 66.1+3.5
L. acidophilus HNO17 22.7+£1.21%* 79.0 £ 1.0 **
3 L. rhamnosus HNOO1 24.84 £ 0.93 ** 80.5 + 1.8 **
B. lactis HNO19 23.19 £ 0.95 ** 774+£26*
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JALB/c mice were orally adnini stered W th 1%[err] cfu (per day) L.
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reater than those of control mce (Table 5). 10 Tabl e 5 - The

bf fect of dietary L. acidophilus HNO17, L rhamosus HNOO1l and

factis H\O19 qge %&Eééﬁhﬁﬁ% §ﬁi‘c Igﬁtdnggg&eé i 8&3%nd ihhe mtesnn-'iil‘%?ésﬁﬁfgs

perum anti body response sal y’ res;?onse
{units/n) of mice recexvmgL agigaphidys HNO17, L. rhamnosug§fNP@} or B. lactis HNO19

B0.2 6.0 wags also greater than thgsOof &ﬁm%l pige (Table 5). L. acidophilus
134.6 25.2 * 1548 270.0 HNO17 L.
¥ ha€mmowus HNOO1 118. 5 12.5 ** 1512 198.0

3 . | * % %
Bk i ob v Rbiess oy effs o7 diskpet Lupeionbiles FINOYT, s phamisdgys ENOB1 and

faci dophi | us HHOZa%asHNow on, s'eruthkﬁ{mﬁﬁié%sﬂ'\ﬂﬁib ?l%s pbigesi s HNO19 for 10

jdays. Mce were imunised Wt hol era toxih (an antigen used to
ym mc enteric infection) on days 0 and 7 The concentration of
speci fic ant Jmmmmred—%———
jusing LI SA onrdgatmidht Val ues 1 BurRRERhtiIEdRN respoafiéia] Matsei antibedy espiise
(units/ml) (units/ml)
Control 80.2+6.0 1350 £ 96.0
L. acidophilus 1346 + 252 % 1548 £ 270.0
20 HNO17
L. rhamnosus HNOO1 1185 £ 12.5 %# 1512 £ 198.0
B. lactis HNO19 158.1 £ 51,6 *** 1548 + 234.0
25

BALB/c mice were orally administered with 10° cfu (per day) L. acidophilus HNO17,
L. rhamnosus HNOO1 or B. lactis HNO19 for 10 days. Mice were immunised with
cholera toxin (an antigen used to mimic enteric infection) on days 0 and 7. The
concentration of specific antibodies in serum and intestinal secretions were measured
30 using ELISA on day 10. Values represent mean *+ standard error. Significant
differences (Students t test) from control: *P = 0.08; **P<0.05; ***P<0,01.




differences (Students t test) fromcontrol: *P = 0.08; **P<0.05; ***P<0.01.
10 Exanple 4 - Immunostinulating Effects Foll ow ng

Suppl ement at Wersoubd7e LAB f or Four Weeks Pea/nzos/00122

i nmunostinmul ating effects of L. acidophilus HNO17, L. rhamosus HNOO1, and
5 B. lactis HNO19 were assessed in &Pce using the followi ng
experimental protocol: 1. Six-to-seven week old BALB/c m ce,
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0

| eukocytes (neutroph ils, nnnocytes and cropha
recei W ng L. acidophi | WEeiqaubilys NG 17 fﬁaﬂ?ﬂiﬁ‘ﬂ@g“i‘l@ %Taffé%wlﬂhﬁiéo

exhi bi ted si gniff Ligantilk, %?QBGd h@@&ﬁyddycoqstda\yl 289 ( @antrolingiak or
of natural inmunity) a tes from control 5 IiINO
Table 6 - The effect offeélﬁ:l@G@\WMl_S]é‘@'lHB’gh wxﬁhoqﬁm@ym%owm ORK001, and

(B. lactis HNQ19 M}cg‘ Wwere °§gﬁed a sklmTIhﬁﬁt P&RHer based-diet and wafér Bld 0itum,
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15.5 s 5.  Immunostimulating?effétts were assessed by monitoring phagocytic activity of
blood leukocytes and peritoneal macrophages, NK-cell activity of
splenic lymphocytes, lymphocyte proliferation (spleen cells) responses
to a T-cell mitogen, ConA (an indicator of celi-mediated immunity)
and antibody responses to Tetanus vaccine.

20

As seen in Table 6, leukocytes (neutrophils, monocytes and macrophages) from mice
receiving L. acidophilus HNO17, L. rhamnosus HNOO1, or B. lactis HNO19 exhibited
significantly greater phagocytic activity (an indicator of natural immunity) than
leukocytes from control mice.

25
Table 6 - The effect of dietary L. acidophilus HN017, L. rhamnosus HN001, and

B. lactis HN019 in mice

30 Treatment % Blood leukocytes with | % Peritoneal macrophages
phagocytic activity with phagocytic activity

Control 15.5 72.67
L. acidophilus HNO17 29.4%%* 82.2%
L. rhamnosus HNOO1 24.2%* 82.8%*
35 B. Ilactis HNO19 31.1%* 83.0%*
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fTable 7 - The effect of dietary opht,l us HNO17, rha Ql, and
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1o 20 ComBSsAINORI Sy BERRA8 TAN019 n@ LM ol ethan those of control
ConA Il activity Lynphocyt e ody

iTr eat ment mice (Table 7) (99 proliferation to responses
t o ConA

{Tet anus vacci ne
ﬁ( absor bance) Togethegrthesy respltssshow that supplegmantasion for extended periods with 3 g

1.4 [eg4] O 1%51doghzﬁ@%ﬂ50ﬂ¢rl]r%§'mfbsus HNO001, or!B l@@ﬂ.sdHNUIbLi@ dﬁw&? induce a

19.9 err . 2l [ert]
ir hatmosus HNO@staine enhaqcprrgpntm severa asne%s P@Fl?t}n'@ aibdacquu?émm&% 2%
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jros 80 Table 7 - The effect of dietary L. acidophilus HN017, L. rhamnosus HN001, and
B. lactis HNO19 on NK cell activity and lymphocyte proliferation responses to
20 ConA and antibody responses to Tetanus vaccine.
ConA NK cell activity Lymphocyte Antibody
Treatment (%) proliferation to responses to
ConA Tetanus vaccine
’s (absorbance) (units/ml)
Control 8.8 1.4+£0.125 402.5+41.4
L. acidophilus HNO17 9.9 1.6 +£0.44 923.9+116.0*
L. rhamnosus HNOO1 11.5 1.8 £0.1% 711.5 £127.2*
B. lactis HNO19 10.5 1.7+ 0.5% 844.6 = 134.7%
30

Mice (18/group) were given 10° cfu (per day) L. acidophilus HNO17, L. rhamnosus
HNO0O1, or B. lactis HNO19 in 50 pl skim milk for 28 days (i.e. from days O to 28).
NK-cell activity of splenic lymphocytes was determined on day 28 using flow
cytometry and D275-labelled Yac-1 cells. Lymphocyte proliferation responses of
35 splenic lymphocytes to ConA were assessed on day 28 using a commercial cell




Mce (18/group) were given 10[err] cfu (per day) L. acidophilus HNO17, L.

rharmosus HNOO1, or B. lactis HNOL9 in 50 [err]l skimmlk for 28
days (i.e. fMWM%8ys 0 to 28). NK-cel | activity of sptERESS/00122
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12 | 1]?191%9511 I
ant i body resp%r%fx?érhﬂ@ﬂ%t(ﬁ&eﬁhﬁgé wer e&|g{3r’rrrc1}f!r¥I S ﬁ%ﬁw}esygxgéeshgu?%o
[err]l/dose, @Stk immsisedwi) TotanunyascinedHd ub’dose CSL Australm)aomdmyse’imndmon

suppl 1 ed by ¢ hat DAKeRfralE BERECRT anEBoHE; Sbaf Betelmitiea {hé HEELISA: antigen g
plates. 5 supyﬁtdjmsﬂmr\mcbmsnamrfamﬁersréﬁﬁh Alstt8ia)iwas ussiddor t:balmgplates
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ver sus Unf er nEhc@®SPr oducts 10 The aimwas to assess the
I mmunoenhanci ng efficacy of yoghurt made (fernented) usi ng the
probiotic strain L. rhamosus HNOOl1 conpared to unfernented product

o LRSS DTS 054 P i g

peritoneal 15versus Daferopdragd Prodncksl yrrphocyt e proliferative responses to a
B-cell m togen (LPS) The fol |l owi ng experimental protocol was
used: 10 . Si x-to-seven week ol d BALB/c m ce, weighing 20-30g

oot lrjnsaﬁtd grzgll}be aim was to aMeggth\@Eifrﬁ'r&%xﬂ{E%Hﬁéﬁnglek@ecw e}i?%h%frﬁ?dee%ﬂemed)

powder - based usirg therprobiptisustraimd. rhamnosus HNOO1 compared texpfarmented product

Ello[er-rriaSt m&%@ﬁﬁgﬂ%&éﬁﬁﬁ@@‘f H?ﬁg{ﬂ@bg%%gf%@ﬂ%'#§%gﬁtal ni ng

r hammosus HNOlEtenmioing the plagocyte func'aon (periphera chlmdjé sukogytes and gg,nmgpal
a wholie mi |k povdEtesst BifihdcSfe froliferative responses to a B-cell mitagck (LPS).

The following experimental protocol was used:

1. Six-to-seven week old BALB/c mice, weighing 20-30g were used.
20 2, Mice were randomly allocated to different treatment groups.
Control mice received a whole milk powder-based diet throughout the
experiment.

4. Test mice received 2.5g yoghurt made using L. rhamnosus HNOO1 (10°
cfu/day) or 2.5g whole milk containing L. rhamnosus HNOO1 (10°

25 cfu/day) per day as well as a whole milk powder based diet for 14
days.
Results
30 Mice receiving yoghurt made with L. #hamnosus HNOO1 or whole milk containing L.

rhamnosus HNOO1 displayed a significantly higher level of phagocytic activity of
peripheral blood leukocytes than was observed in mice receiving the control diet (Fig
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esponses to pignhbal (HN00N dodhpaied eto( Takrthedted MMP prodlider@né@fino L.
pignificant di ferenczmohge response between m ce recelving

inf er nent ed pf: Sug ¥ng L. rhamosus HNOO 1 and nice receiving
product fermented with L. rhamosus HNOOL1. Table 8 -
The effect of fernmented and unfermented L rhamosus HNOO1 on 15

Lyrmﬂocyz e pr ijﬂi; e @%ﬁen@‘ettnea Egdlieﬁhdnmo@‘i:.ﬁHNOOI fermented préig&iféBMice showed
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{0. 028 1o ThereVWHs Fe6 negiieidant QiffdrenédaiN@2UsespbRSEL betwlerb ke facedfing
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unfermented product confaining L. rhamnosus HNOOT and mice receiving product

fermented with L. rhamnosus HNOO1.

Table 8 - The effect of fermented and unfermented L. rhamnosus HNOO1 on

15 lymphocyte proliferative responses in mice
Treatment Lymphocyte proliferation to LPS
(absorbance)
20 Control (WMP) 0.4699 + 0.028

WMP Fermented with L. rhamnosus HNOO1 0.5361 + 0.028

Unfermented WMP with L. rhamnosus 0.5518 + 0.028%*
25 HNO0O1

BALB/c mice were fed on milk based diets containing 10° cfu (per day) L. rhamnosus
HNOO1 in either unfermented product or yoghurt made with L. rhamnosus HN0O1
(fermented product) for 14 days. Control mice received milk-based diet without any

30 LAB. Proliferative responses were measured colourimetrically following the
incorporation of 5-bromo-2'-deoxyuridine for the final 16hrs of the 96hr incubation.
Values are means * standard error. Significant differences (Students t test) from the
control: *P=0.05.

35 Together these results suggest that supplementation with L. rhamnosus HNOO1
enhances a range of immune functions including phagocytic activity and lymphocyte
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tany L
: The following experimental protocol was used:

1. Six-to-seven week old BALB/c mice, weighing 20-30g were used. They were
fed on a skim milk-based diet throughout the experiment.
20 2. Mice in the test group (n=6) were orally administered L. rhamnosus HNO67 (10°
cfu/day) in 50pl skim milk for 10 days. Control mice (n=6) received 50ul of
skim milk powder (without any LAB) only.

Results

25
Blood leukocytes and peritoneal macrophages from mice receiving L. rhamnosus
HNO067 showed significantly greater phagocytic activity (enhanced phagocyte
function) compared with cells from control mice. The results are set out in Table 9
below.

30
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The concentration of specific antibodies to cholera toxin, an antigen used for oral
immunisation, in the sera and in the intestinal washings of mice receiving L.
rhamnosus HN067 was also significantly greater than those of control mice (Table

10).

Table 10 - The effect of dietary supplementation with L. rhamnosus HNQ67 on
serum and mucosal antibady responses to cholera toxin

Treatment Serum antibody response | Mucosal antibody
(units/ml) response
(units/ml)
Control 63.1£432 1969.7 £ 279.5
L. rhamnosus HNO67 246.5 £ 43.2%% 2995.5 + 465.2*

BALB/c mice were fed on milk-based diet with or without L. rhamnosus HNO67 (10°
cfu/day) for 10 days. Mice were immunised orally with cholera toxin (10pg/dose),
an antigen used to mimic enteric infection, on days 0 and 7. Antibody levels in serum
and intestinal secretions were measured using ELISA on day 10. Values represent
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‘Wi thout L. rhcamosus HNO67 (10[err] 16 cfu/day) for 10 days. Mce

9

fwere i munised orally with cholera toxin (10[err] g/ dose),

‘anti gen used qr 10

" serum g6 Lefst SEEnfh 3 ecindapd BLE Mg G %Zf?%féaef@éngﬂé%%%f
day 10. Val udtomeontokrtP=0.02; **P=0.0039.

16 1 east square nean [err] standard error LSM Significant

di fferences (the SAS progran fromcontrol: *P=0.02; **P=0.0039.
. Experi nent 2. Exp‘griment2The i mmunostinmul ating effects of L. rhammosus HNO67

1 St o sovile ifsliRhilingsfect of . {ni P0G RERTS EERTh REELSER,

of fered ski mﬁtfﬁlmmapramutﬂpmtomid wat er ad I|b| tum throughout 10
t he experinent. 2. After acclimatisation for 7 days, mce in

igroup 1 (n=20) were orally adm nistered with 10[err]
‘cfu (per day)l.LSix-teasevenuseekHNAEBALBA Bficd, sveiphingl2(r30g Ivkere used. They were

SR 1 thout  any rPRonGRRL BowikeBase g Rnd pelel o ibud i Bnkbhons,

were assessed by nonit chergpeimgncytic activity of

R s

| 1'i popol ysacchari de (LPSyithTiGrufuRpeedaynit eensosus(pBE06Teiny$0 plxkim milk

Resul ts _ (group 1 n=20) for 14 days. Control mice (group 2, n = 20) received
skim milk without any microorganisms.
15 3. Immunostimulating effects were assessed by monitoring phagocytic activity of

blood leukocytes and peritoneal macrophages, and spleen lymphocyte
proliferation responses to phytohaemagglutinin (PHA) and
lipopolysaccharide (LPS) (T and B-cell mitogens respectively).

20 Results
Blood leukocytes and peritoneal macrophages from mice receiving L. rhamnosus

HNO067 exhibited significantly greater phagocytic activity (an indicator of natural
immunity) than leukocytes and macrophages from control mice (Table 11).

25
Table 11 - The effect of dietary L. rhamnosus HNO67 on phagocyte function in
mice
30 Treatment % Blood Leukocytes % Peritoneal
with phagocytic activity macrophages
with phagocytic activity
Control 13.7 £ 0.07 64.6 £ 2.1
L. rhamnosus HN067 22.5 £ 0.07** 758 + 1.7*

35



channosus

dctivity (an
jacr ophages f
gf dietary L.
é'th phagocyt
M th phagocyt

ood | eukocytes and peritoneal

macrophages frommice receiving L.

67 exhibited significantly greater phagocytic

|nd9 I"cat’'or of natural i muni ty) than | euk®ET/Nass/wnzk

romcontrol mce (Table 11). 2? Table 11 - The effect
r harmosus HNO67 on phagocyt e fnction in mce 30

% Bl ood Leukocytes % Peri t oneal

i BABRBYd miiceyweranfedr arpimalielsased diet with or without oral administration of L.

I t 9 t | . . 7 07
r%a%os%{ oggngsou S m@ fot' 14 2‘?3%' (}’}B}.gpgytlc actquﬁy of g:%o%:{
leukocytes/pentoneal macrophages were determmed on day 14 using flow cytometry

ni.stration

v o Moo e B isbitg S8R laBR el el 1

Li‘tje_apeag{}t 1@9&}5

ASGSIYTTL

hetivity of bloatandard error LEMikoSighifivape differeasts lq&xer BASaproprava):e*P=0.002,
flow cytonetry and fl uorescein

F*P=0. 0001.

| PS conpared Wr
gffect of L.

Lynphocyte
1.18 0.08

15

20

25

30

35

glet er mi ned on si ng
sot hi ocyanat e*q?%g]qhog

coli. Values represent |east square nean 5

5t andard error

fli spl ayed hig

LSM Signi f i cant differences (the SAS progran:

icerrsrivipgy dhamosis tRgy sor AR HRo diglfvechisher SRhoRt

*P=0. 002,

blhfemmrmkgmsee té PA and 2PS ddinpared with corttlanite (Tableel2),

r harmosus H

15
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Table 12 - The effextofdc ¥homnosus HN067 dtpplefrntation on lymphocyte

mroliferation to

proh\l%ratxon regépor{;ég ?@?’m doLi’E >

Contro

ConA
Treatment

Lymphocyte
proliferation to PHA

Lymphocyte
proliferation to LPS

Control

1.18 £ 0.08

0.99 £ 0.07

L. rhamnosus HN0O67

1.37 £ 0.07%

1.24 + 0.06**

BALB/c mice were fed on milk-based diet with or without oral administration of L.
rhamnosus HNO67 (10° cfu/day) for 14 days. Lymphocyte proliferation responses of
spleen cells to PHA and LPS were assessed on day 14 using a commercial cell
proliferation kit (Boehringer Mannheim, Germany). Values represent least square
mean * standard error LSM. Significant differences (the SAS program): *P<0.08,
**p<0.01.

In summary, mice receiving L. rhamnosus HN067 displayed significant enhancement
of a range of host immune responses including leukocyte phagocytic function,
antibody responses to oral immunisation, and lymphocyte proliferation responses to
T and B-cell mitogens. Blood leukocytes (neutrophils and monocytes) and
macrophages are major effectors of natural immunity and play a major role in
protection against microbial infections. A correlation between in vitro lymphocyte
proliferation responses to mitogens (T- and B-cell mitogens) and immunocompetence
of an individual is also well documented. Therefore, these results suggest that
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10 activity of peripheral blood | eukocytes. The effect of |ive and heat
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i concentrations of speC| f | c antibodi es produced. The foll ow ng

experPnentaI protocol was used: 15
1. Six-to-seven week old BALB/c mice, weighing 20-30g were used.

2. Mice were randomly allocated to different treatment groups.
3. Control mice received a skim milk powder based diet throughout the
experiment.
20 4. Test mice receive either 10° cfu/day of live L. rhamnosus HNOO1 or 0

cfu/day heat killed L. rhamnosus HNOO1 per day as well as a skim
milk powder-based diet for 14 days.
5. Mice were oraily immunised with cholera toxin on day O and day 7 of
feeding.
25
Results

L. rhamnosus HNOO1 feeding significantly enhanced the level of phagocytic activity
of peripheral blood leukocytes compared to mice receiving the control diet (Fig 2).

30 This increase was seen irrespective of whether the L. rhamnosus HNOO1 was
delivered in the live or heat killed form. There was no difference in the level of
phagocytic activity between the mice receiving live L. rhamnosus HNOO1 compared
to heat killed L. rhamnosus HNOO1.

35 Feeding of both live and dead L. rhamnosus HNOO1 induced an increase in both
serum and mucosal antibody responses compared to the control mice. However, the
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BALB/c mice were fed on milk-based diets and orally administered 10° cfu (per day)
L. rhamnosus HNOO1 in either live or heat killed form for 14 days. Control mice
received no LAB. Mice were orally immunised with Cholera Toxin on days 0 and 7.
Antibody responses (serum and intestinal secretions) were measured using an ELISA

20 on day 14. Values are mean + standard error. Significant differences (Students t test)
from the control: *P=0.05, *¥**P=0.0005.

These results suggest that both live and heat killed L. rhamnosus HNOO1 are able to
enhance aspects of natural and acquired immunity in mice.

25
Example 8 - Anti-infection properties of B. lactis HNO19 and L. rhamnosus
HNO001
The aims of the current study were to:

30

L Assess the protection efficacy of B. lactis HN019 and L. rhamnosus HN0OO1
against the gastrointestinal pathogen Salmonella typhimurium.
2. Determine the role of immunostimulation induced by B. lactis HNO19 and L.
rhamnosus HNOO1 in protection against S. fyphimurium infection in
35 mice.
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49 of l\x%ce a%ﬁx%.x'n?stere 1tﬁ B. Iactrxs NOTY Br L. rhamnosus HNOOL and a
control group (no LAB) were orally challenged with Salmonella

typhimurium (ATCC 1772) 8 x 10° cfu/day for 5 days starting on day

7.

6. An uninfected control group did not receive S. typhimurium challenge.

7. On day 6 after challenge mice were used for the measurement of bacterial
translocation to the liver and spleen, and for immune function
assessment.

Results

Both the B. lactis HNO19 and L. rhamnosus HNOO1 supplemented mice showed
significantly lower levels of bacterial translocation into the liver and spleen than the
S. typhimurium alone fed mice (Fig 3).

Challenge infection resulted in a significant suppression of phagocyte function (Fig
4); the phagocytic activity of control mice challenged with S. &yphimurium was
significantly lower than that of the uninfected mice. However, infection with S.
typhimurium had no effect on the phagocytic ability of peripheral blood leukocytes
of mice supplemented with B. lactis HNO19 or L. rhamnosus HNOO1. This was
shown by similar levels of phagocytic activity in mice supplemented with B. lactis
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GANS g a 0|HMHLIi|||lJII$|ﬂ|ll!l!IILture of either L rhamosus

HNOO1 AGAL d¥P&%ite476 rfunber " NMB7/*09514 dated 18 W dl]z§)97
or L. rhammosus HNO67 AGAL 5 deposit nunber NWB7/019 ted
11 February 1998. 2. A biol2gically pure culture of L.
rhammosus HNOO1l AGAL deposit nunber NVB7/ 09514 dated 18
August 1997. . 3. A biologically pure culture of L. rhamosus
HNO67 AGAL déposit nunber NVMB7/0 1925. 4. A

conposition of a biologically pure culture of any one of L. rhamosus

HNOO1 as cl aj ned ixn S 74 15
lactis HN0191 AGALAdgﬁJéaél%%Yj P%“it!%g/‘t %??gg%at’gé”%glqu}l%‘ggﬁp“‘t

L. aci dOphI | us HNoum @MW tdatednif Aulgivet 71 9954 ddiehos s BINN6Tt AGAL
1997 an i mnoaé}*mlﬂghﬁg, ﬁwe??ﬁ&ﬁ@d lglll;tlﬂ a Bg ol ogically

accep abI e excipie or Uent € éﬁgbsi tion as clained

in claim4 containing any two or nore of said

Strains fy Blosicalfy SRARLHL 801 37 MR S0l ERAD GyBhiEnthBee "

said phy5|olog|ca

food. 25 W97/095\14:daq§d5118t1&ugus§519817al med in claim®6 wherein said
food is any one of cultured m | k, yoghurt, cheese, mlk
drink or ml|k powder. A conmposition as clainmed in claim4
or 51hich i% a pAdvlahxgwﬂ]yqalremlture of L. rhamnoses k36T AGA L ddpodiemanbersai d
. excipient or dil umg"/ﬁl%r macol ogical ly accept abl e
exci pient or dilue .
4, A composition of a biologically pure culture of any one of L. rhamnosus
HNOO1 as claimed in claim 2, L. rhamnosus HNO067 as claimed in claim 3, B.
15 lactis HNO19 AGAL deposit number NM97/09513 dated 18 August 1997 or

L. acidophilus HN017 AGAL deposit number NM97/09515 dated 18 August
1997 in an immunostimulating concentration, with a physiologically
acceptable excipient or diluent.

20 5. A composition as claimed in claim 4 containing any two or more of said
strains.
6. A composition as claimed in claim 4 or 5 wherein said physiologically
acceptable excipient or diluent is a food.
25
7. A composition as claimed in claim 6 wherein said food is any one of cultured
milk, yoghurt, cheese, milk drink or milk powder.
8. A composition as claimed in claim 4 or 5 which is a pharmaceutical
30 composition and wherein said excipient or diluent is pharmacologically

acceptable excipient or diluent.
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adm ni stering to a na as claimed in any one of clains 4

to 8. 520 13.  ALnpidmrbsas HNGded in claim 10 wherein said
physi ol ogi cal | y accept ah| i exci pient or diluent is a food.
14. A nethod as cl ai d?qcﬁséf’&?}ﬁ’ﬁ wherein said food is cultured nilk,

yoghurt, L. ahidlegkilustBINO60r i nk or mi | k powder. 25

10. A method of enhancing natural and acquired immunity which compﬁses
.10 administering to a mammal a biologically pure cultures as claimed in any one
of claims 1-3 and 9 at an immunostimulating dosage rate.

11. A method as claimed in claim 10 wherein biologically pure cultures of two or
three of the above-defined strains are present.
15 '
12. A method of enhancing natural and acquired immunity which comprises
administering to a mammal a composition as claimed in any one of claims 4
to 8.

20 13. A method as claimed in claim 10 wherein said physiologically acceptable
excipient or diluent 1s a food.

14, A method as claimed in claim 10 wherein said food is cultured milk, yoghurt,
cheese, milk drink or milk powder.
25 '
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