Specification
Title of the Invention: INFECTION PROTECTIVE AGENFOR INFANTS

Technical Field
[0001]
The present invention relates to an infection gotite agent and infection

protective composition for infants.

Background Art

[0002]

In modern society, one cannot avoid a contact Wiéhoutside environment as far
as leading a daily life, whereby it is impossibteavoid a possibility to become infected
with pathogenic bacteria and/or viruses. For eXampathogenic bacteria and/or viruses
enter our body through air, dust, water, food ahd likes. Thus, humans have an
infection protective mechanism, including inhibitiof bacteria and/or virus proliferation
inside the body, by a promotion of IgA secretiorthia body and the likes.

[0003]

Such an infection protective mechanism is natyratiquired during the growth of
humans and other mammals through an activation nafunostimulatory activity.
Administration of drugs such as antibiotics is tglly employed to alleviate infections in a
case of being affected with serious infections ttaatnot be defended even by the infection
protective mechanism in the body.

[0004]

Similarly, infants with undeveloped immune funcisp particularly newborns are
more susceptible than adults to sepsis and otlfections caused by environmental factors
such as dust and mites, and food factors. Antdsand other drugs are also commonly

administered to alleviate such conditions.

Related Art Document

Patent Literature
[0005]

PTL 1: JP-A-4-342533

PTL 2: JP-A-2-280059



Non-Patent Literature

[0006]
NPL1: Antimicrobial Therapy of Child - How to Use for Neonatal Infants -, Child Infection
Immunity, Vol. 18, No. 2, pp. 152 to 159 (2006)

Summary of Invention
Problems that the Invention is to Solve

[0007]

As described in the NPL1, methods that alleviafeations through administration
of antibiotics are effective in view of alleviatinigfections, but are not necessarily effective
when side effects and other undesirable effects g administration are considered.

[0008]

Administration of drugs to newborns is particwaof concern because it affects a
subsequent growth. Without drug administrationylb@ns are forced to live in a food
and living environment that removes the factorgiéctions.

[0009]

Other than the drug administration, an administratof the protoplast or the
cytoplasmic membrane of bacteria belonging to geifislobacterium (PTL1), and an
administration ofBifidobacterium longum or aBifidobacterium bifidum having a high IgA
producing activity (PTL2) have been described. Ideer, these publications do not
describe a specific method of administration to Inetms, and are not directly applicable.

[0010]

It is accordingly an object of the present inventito provide an infection
protective agent and an infection protective contmsfor infants with which infectious
diseases can be ameliorated without causing sfdetef
Means for Solving the Problems

[0011]

The present inventors conducted intensive studies, found that a bacterium
belonging to genusifidobacterium (bifidobacterium) have a protective effect against
infection in infants, particularly newborns. Theegent invention was completed on the
basis of this finding.

[0012]

Specifically, the present invention is as follows.



1. An infection protective agent for infants, caismg a bifidobacterium.

2. The infection protective agent according tonité, wherein the bifidobacterium
is Bifidobacterium bifidum.

3. The infection protective agent according tomitel or 2, wherein the
bifidobacterium isBifidobacterium bifidum OLB6378 strain (accession number: NITE
BP-31).

4. The infection protective agent according to ang of items 1 to 3, wherein the
bifidobacterium is in the form of a heat-treatedteaa.

5. The infection protective agent according to ang of items 1 to 4, wherein the
bifidobacterium is applied in an amount off 1 more per day continuously for at least 1
month.

6. An infection protective composition for infantsomprising the infection
protective agent of any one of items 1 to 5, adéxrin.

7. A package comprising the infection protectieenposition of the item 6 and a
packaging material, wherein the infection protestizomposition is packaged in the

packaging material.

Brief Description of Drawings

[0013]

Fig. 1 shows diagrams illustrating that there ds difference in gestational age
(weeks) and birthweight (g) between subject groups.

Fig. 2 shows diagrams illustrating changes in selgA (ug/100 mi(dL)) in each
of groups.

Fig. 3 shows diagrams illustrating changes in stgal(ng/g) in each of groups.

Fig. 4A shows diagrams illustrating changes inusedigG (mg/100 mi(dL)) in
each of groups, and FigG. 4B shows diagrams ibisigy changes in the proportion (%) of

serum IgG at each month age relative to that abftimage.

Mode for Carrying Out the Invention

[0014]

The finding that bifidobacterium have an infectiprotective effect for infants,
particularly newborns, enabled the present inventmoprovide a novel infection protective

agent or a novel infection protective compositian infants containing bifidobacterium



and having no side effects.

[0015]
Bifidobacterium

The bifidobacterium used for the invention is a bacteribelonging to genus
Bifidobacterium, and the kind and the origin of thé&idobacterium used for the invention
are not limited. Specifically, examples of theidwbacterium includeBifidobacterium
bifidum, Bifidobacterium longum, Bifidobacterium breve, Bifidobacterium adolescentis,
Bifidobacterium infantis, Bifidobacterium pseudolongum, and Bifidobacterium
thermophilum.

[0016]

Specific examples oBifidobacterium bifidum include Bifidobacterium bifidum
OLB6378 strain (accession number: NITE BP-31). Tmesent invention has enabled
providing an infection protective agent for infamigh the use of this bacterial strain.

[0017]

The present applicant has deposited this bactrah at The National Institute of
Technology and Evaluation, Patent Microorganismpd3éary. The following are details
of the deposit.

[0018]

The present applicant inventors depositedBHalobacterium bifidum OLB6378
strain @ifidobacterium bifidum OLB6378) under the following conditions.

(1) Name of depositary authority:

National Institute of Technology and EvaluationTE Patent Microorganisms
Depositary
(2) Contact:

2-5-8 Kazusakamatari, Kisarazu-shi, Chiba 292-08afan (Present Address: 122,
2-5-8 Kazusakamatari, Kisarazu-shi, Chiba 292-08agan)

Phone number: 0438-20-5580
(3) Accession number:

NITE BP-31
(4) Identification indication:

Bifidobacterium bifidum OLB6378
(5) Date of original deposit:

October 26, 2004



(6) Date of transfer to an international deposiemthe Budapest Treaty:

January 18, 2006

[0019]

Bifidobacterium bifidum OLB6378 strain is a gram-positive, obligately aiodeéc,
rod-shaped bacterium isolated from human infanégec When this bacterium is cultured
on a BL agar (Eiken Chemical Co., Ltd.) plate af@7or 48 hours under anaerobic
conditions using AnaeroPaBlenki (manufactured by Mitsubishi Gas Chemical Camp
Inc.), opaque, circular, hemisphere, glossy colmare formed.

[0020]

Also, a PCR product is obtained by PCR udBifydobacterium bifidum-specific
primers (Proceedings of 8th Symposium on Intestifédra, Molecular Ecological
Detection and ldentification of Intestinal Microflg edited by Tomotari Mitsuoka and
Takahiro Matsuki), concretely, BiBIF-1: CCA CAT GATGC ATG TGA TT (SEQ ID
NO:1) and BiBIF-2: CCG AAG GCT TGC TCC CAA A (SEQ@INO:2), which are
species-specific primers in the 16S rRNA regionhe Ftrain also has the ability to ferment
galactose, glucose, fructose, lactose and gensebio

[0021]

A culture medium which is generally used as a waealt medium for
Bifidobacterium can be used for culturing the strain of the ini@nt That is, the culture
medium which can be used for the invention is ratipularly limited, and any culture
medium can be used as long as the culture mediunaios a main carbon source as well
as a nitrogen source, inorganic substances and mtitiéents in predetermined amounts.

[0022]

As the carbon source, lactose, glucose, sucrosefoBe, starch hydrolysates,
molasses and the like can be used depending axsffimilation of the strain used. As the
nitrogen source, organic nitrogen-containing commasusuch as casein hydrolysates, whey
protein hydrolysates and soy protein hydrolysates lee used. In addition, meat extract,
fish extract, yeast extract or the like is used @sowth stimulator.

[0023]

The cultivation is preferably conducted under aobie conditions, and a known
method such as a method in which the strain iucedt while blowing carbon gas can be
used. The strain can be cultured also using anothethod, for example under

microaerophilic conditions using a generally usgditl static culture process or the like or



under batch culture conditions. The culture terapege is 25 to 5UC, particularly
preferably 35 to 4Z. However, the culture temperature of the invants not limited to
the temperatures, and another temperature conditepnalso be used as long as the strain
can grow at the temperature.

[0024]

The pH of the culture medium is preferably kepd.&tto 7.0 during the cultivation,
but another pH condition may also be used as l@niipa strain can grow at the pH. The
culture period is preferably 3 to 48 hours, furtipeeferably 8 to 24 hours, particularly
preferably 10 to 20 hours, but another culturequernay also be employed as long as the
strain can grow in the culture period.

[0025]

The bacteria obtained may be contained as a tréxdfielobacterium product in an
infection protective agent or an infection proteetcomposition after being processed, as
follows. For example, the treated bifidobacterigpmoduct may be in the form of a
product as cultured, a cultured product after crggation or filtration, concentrates of
these products, pastes of these products or caatesita dried product obtained by using
various techniques (for example, a spray dried peoda freeze dried product, a vacuum
dried product, and a drum dried product), a liquidduct dispersed in a medium, a dilution
product obtained after dilution with a diluent, @aktreated product after a heat treatment
(heat-treated bacteria), a photo-irradiated prodaftér exposure to UV light and/or
radiation (photo-irradiated bacteria), a chemicathgated product after a chemical
treatment (with a disinfectant, an antimicrobiaéaty or a bacteriostatic agent) (chemically
treated bacteria), or a disrupted product obtaafest disrupting the dried product with, for
example, a mill.

[0026]

The centrifugation, filtration, concentration, asidruption are performed by using
common techniques. The drying may be, for exampéguum drying, spray drying,
freeze drying, or drum drying. The medium, theuelit, the chemical (the disinfectant,
the antimicrobial agent, or the bacteriostatic @gand the like may be known ones, which
are appropriately selected and used.

In this specification, these products are also ectiVely called "treated
bifidobacterium product”, or simply, "treated pratlti

[0027]



It was found in the present invention that thedoibacterium exhibit an infection
protective effect even after being inactivated blyeat treatment performed, e.g., at@0
for 10 minutes, as will be described later in Exéamap Accordingly, a treated product
containing the bacteria of the present inventiomssful not only when the bacteria are
viable bacteria, but when the bacteria are heatdck bacteria (for example,
bifidobacterium of a form that does not form cokmiiafter a 0.1-ml sample from a
heat-treated bifidobacterium suspension (dispeysgosmeared onto a petri dish containing
a bifidobacterium growth medium, and cultured uraleaerobic conditions).

[0028]

The bifidobacterium and/or a treated product tberebtained by using the
foregoing methods may be used in the form of viddaleteria or heat-treated bacteria, and
may be incorporated in an infection protective aden infants of the present invention
either alone or as a mixture of different bifidoteaum or treated bifidobacterium products
after being disrupted or without being disrupted.

[0029]

In the case of viable bacteria, the bacteria camtygected to proliferate in the
body (in the intestines) after ingestion. The paarvival of bifidobacterium in the
presence of oxygen needs not to be considered veittt-treated bacteria (for example,
bifidobacterium of a form that does not form cokmiiafter a 0.1-ml sample from a
heat-treated bifidobacterium suspension (dispeysgosmeared onto a petri dish containing
a bifidobacterium growth medium, and cultured undeaerobic conditions). This is
preferred as it widens the applicable area of tifiection protective agent for infants of the
present invention.

[0030]

Particularly preferably, the bifidobacterium areahtreated bacteria killed by a
heat treatment. The bifidobacterium undergo chanigecell structure by being heat
treated. Presumably, this helps expose the sutestémat brings about the infection
protective effect.

[0031]

The bifidobacterium that proliferated by, for exdejeing cultured in a medium
may be used after removing the medium by using austtsuch as centrifugation. Here,
the infection protective effect for infants of theesent invention can further improve when

the medium components are kept in the bifidobasterculture without being completely



washed away. The bifidobacterium used in the mteiseention may be, for example, a
commercially available bifidobacterium powder protdavailable under the trade name
Meiji Bifipure from Meiji Food Materia.

[0032]

The heat treatment may be performed at a heatingpdrature of, for example,
typically 60 to 300C, preferably 60C to 200C, more preferably 60 to 150, further
preferably 60 to 141, even more preferably 60 to T8) yet more preferably 60 to
120°C, further preferably 60 to 11G, even more preferably 60 to @) yet more
preferably 70 to 100, further preferably 70 to 9Q, particularly preferably 75 to 86.

[0033]

A heat treatment condition of 80 or more is preferable because it kills the viable
cells of the bifidobacterium. A heat treatment aition of 300C or less is preferable
because it allows the bifidobacterium to remairhaitt being carbonized.

[0034]

The heat treatment is performed for typically 0t@120 minutes, preferably 0.015
to 60 minutes, more preferably 0.02 to 40 minutether preferably 0.025 to 30 minutes,
even more preferably 0.03 to 25 minutes, partitylareferably 0.03 to 20 minutes, more
particularly a heat treatment of 5 minutes or morA.heat treatment time of 0.1 minutes
or more is preferable because it kills the viab#iscof the bifidobacterium. A heat
treatment time of 120 minutes or less is preferableerms of inhibiting heat denaturation
for efficient killing of viable cells.

[0035]

In a low-temperature (60 to 1UD) heat treatment, the optimum heat treatment
time may be, for example, 0.2 to 120 minutes, pedfly 0.2 to 60 minutes, more
preferably 0.2 to 40 minutes, further preferably @ 30 minutes, even more preferably 0.2
to 25 minutes, particularly preferably 0.2 to 20hotes.

[0036]

In a high-temperature (100 to 3@) heat treatment, the optimum heat treatment
time may be, for example, 0.01 to 0.5 minutes, qreddly 0.015 to 0.5 minutes, more
preferably 0.02 to 0.5 minutes, further preferalblyp25 to 0.5 minutes, even more
preferably 0.03 to 0.5 minutes, particularly prafdy 0.03 to 0.5 minutes.

[0037]

For example, the heat treatment is preferably peréadl at 80C for 10 minutes, or



at 90C for 15 seconds.

[0038]

The heat treatment method is not particularly teti For example, the bacteria
obtained may be heated under predetermined conditising a heat sterilizer such as a
plate sterilizer, a tubular sterilizer, a direcatieg sterilizer, and a jacket-equipped tank.

[0039]

The amount of bifidobacterium that should be itgésto exhibit the infection
protective effect for infants of the present inventis, for example, in order of preference,
106® or more/day, 1bto 10%day, 5x 10° to 5x 10%/day, 10 to 10%day, 5x 10° to 5 x
10"%day, 6x 10° to 4 x 10'%day, or 7x 10° to 3 x 10'%day, preferably 8 10° to 2 x
10'%day, further preferably 8 10° to 2x 10'%day.

[0040]

The infection protective effect for infants canwadty be obtained within these
ranges of amount of bifidobacterium above. It basn found that the infection protective
agent for infants of the present invention is a ponent having a preventive and
therapeutic effect, specifically an active ingredie Accordingly, the infection protective
agent for infants of the present invention may sedufor any purpose, as long as its effect
is exhibited.

[0041]

The infection protective agent of the present imian (hereinafter, also referred to
simply as "agent of the present invention") has lesle effects, and can be continuously
ingested by infants, including newborns. The itigesperiod of the bifidobacterium of
the present invention for exhibiting the infectimmotective effect for infants is, for example,
in order of preference, at least 1 month, 1 to batms, 1 to 10 months, 1 to 9 months, 1 to
8 months, or 2 to 7 months.

[0042]

The infection protective effect for infants canusily be obtained within these
ranges of ingestion period above. Preferably,hifidobacterium are continuously used
for at least 1 month in an amount of at leadtf€r day in terms of the number of bacteria,
particularly preferably, the bifidobacterium arentinuously used for at least 1 month in an
amount of at least 1®per day in terms of the number of bacteria.

[0043]

In the present specification, the term "infantsfams child of from 0 month age to



less than one year age, e.g., child of from 0 magh to 6 months age, and encompasses
healthy infants, immature infants, premature irgamind low-birth-weight infants. In the
present invention, infants include human infantdesss otherwise specifically stated.

[0044]

The infection protective agent and the infectioatective composition for infants
of the present invention have been shown to exlbitinfection protective effect when
ingested (administered) by infants, particularlywherns, and when the ingestion
(administration) is continued for a time period.peSifically, stool IgA, serum IgA and
IgG have been firstly shown to significantly incseaas compared to when the infection
protective agent or the infection protective conitims for infants of the present invention
is not ingested (administered).

[0045]

In other words, ingestion (administration) of tiieiction protective agent and the
infection protective composition of the presenteintion produces an infection protective
effect in a newborn without causing side effects] ¢he effect is expected to last for the
subsequent growth period. This makes it possibleeliminate and/or reduce the
inconvenience incurred to subject, who is forcedive in a food and living environment
that removes the factors of infections.

[0046]

Newborns have undeveloped immune functions. kngesof the infection
protective agent or the infection protective conifpas of the present invention provides
an infection protective effect in an early stagelitd, particularly in low-birth-weight
infants, who are susceptible to infections, and éfiect is expected to last for the
subsequent growth period. This makes it possibleeliminate and/or reduce the
inconvenience incurred to subject, who is forcedive in a food and living environment
that removes the factors of infections.

[0047]

As used herein, the term "newborns" are of, fomgpia, in order of preference, 0
to 60 days, 0 to 50 days, 0 to 40 days, 0 to 3G,dayo 20 days, 0 to 15 days, or 0 to 10
days of age. As used herein, the term "low-birtight infants”, when applied to humans,
are infants with a birthweight of, in order of peénce, 300 to 3,000 g, 350 to 2,900 g, 400
to 2,800 g, 450 to 2,700 g, 500 to 2,600 g, or t&0®,500 g.

[0048]

10



The agent of the present invention may be usedtdgff, or as an infection
protective composition for infants of the presemtention by being mixed with other
components (hereinafter, also referred to as "caitipa of the present invention”). The
agent of the present invention in the compositiaymave any content as may be decided
according to factors such as the intended purpsss, form, dosage form, symptoms, and
body weight. Also, the “composition” may be rem@ddo “agent”.

[0049]

The content of agent of the present invention & tlomposition of the present
invention may be 0.001 to 90% (w/w), preferablydl.Go 50% with respect to the total
amount of the composition, though the present itisanis not limited to these. These
contents are preferable for ease of ingestion (adtnation).

[0050]

The agent or the composition of the present irvantay be administered orally
or parenterally (intramuscularly, subcutaneoushfravenously, percutaneously, or as a
suppository).  Without side effects, as may occar administration of drugs,
administration of the agent or the composition lté present invention is possible. The
agent or the composition of the present inventighildts an infection protective effect
while promoting other effects, including ameliocati of diarrhea, amelioration of
constipation, inhibition of proliferation of enterharmful bacteria, B vitamin production,
and digestion and absorption of lactose througlomkposition.

[0051]

Specifically, the agent or the composition of gresent invention may be used in
the form of a pharmaceutical, or a food or beveradgeor example, the agent or the
composition of the present invention should exhatinfection protective effect by being
directly administered as a pharmaceutical, or bynddirectly ingested as a food product
produced for specific purposes, such as a foodpecified health uses, or as a nutritional
food product. Examples of such food products pecedufor specific purposes, and
nutritional food products include formula milk, ligl foods, hospital foods, powdered milk
for infants, powdered milk for a little child, powded milk to be used by nursing mothers,
supplements, and nutrition enriched food products.

[0052]

When used as a pharmaceutical, the agent of #sept invention may be orally

administered in the form of, for example, a tabéetoated tablet, a capsule formulation, a
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granule, a powder, a solution, a syrup, and an siollpreparation. These preparations
may be prepared into a composition of the presewtrition from the main component
bacteria and/or treated product of the presentnitiwe with a known auxiliary agent
commonly used in the field of pharmaceutical prapan, such as dispersants, excipients,
binders, disintegrants, lubricants, colorants, dlawgy agents, solubilizing agents,
suspensions, and coating agents, using an ordmatiiod, to obtain an oral preparation
comprising the composition of the invention.

[0053]

Preferably, the agent of the present inventiomsed as composition by being
mixed with a dispersant. Examples of the dispdrgariude, for example, milk proteins
such as casein, soy proteins, peptides, amino ,acstlsrches, dextrins, xylans,
oligosaccharides, sugars (glucose, lactose, sucgmactose, and maltose), and sugar
alcohols (trehalose, xylitol, erythritol, palatimgstrehalulose, and xylose). Particularly
preferred as the dispersant is a dextrin. Dextans preferred dispersants because
dextrins allow a powder to granulate, and are eashandle such as in dispersing or
dissolving the agent, in addition to having a lstgrage capability.

[0054]

Preferably, the dispersant, particularly the dexs granular in shape. By being
a granule, a dextrin can have improved solubiiiyd can be divided in small portions
because of easy chargeability. Granular dextrires @so advantageous in terms of
production because granular dextrins can be aadyrdivided by being simply dropped on
a packaging material, without producing variatiorihe mass distribution.

[0055]

The mass ratio of the agent of the present inanéind the dispersant in the
composition of the present invention is preferabl¥00 to 1:2, more preferably 1:100 to
1:10, further preferably 1:100 to 1:20. These emngf mass ratio of the agent of the
present invention and the dispersant in the contipasiof the present invention are
preferable because they allow the infection protecagent of the present invention to be
efficiently dispersed.

[0056]

For example, for oral administration of the comiposr of the present invention
containing the agent of the present invention ami@xrin, the composition of the present

invention may be administered after being packaged packages with a packaging
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material in small predetermined portions. In tihesgnt invention, it is preferable that the
composition of the present invention be packagéd @nsingle package for each dose, or
multiple packages for each dose. Particularlygreddly, a single package is prepared for
each dose.

[0057]

When adding the agent or the composition of thesemt invention to a food
composition having no side effects, the agent erabmposition of the present invention
may be ingested in the form of various food andldproducts (such as milk, soft drinks,
fermented milk, yogurt, cheese, bread, biscuitackers, pizza crusts, formula milk, liquid
foods, hospital foods, powdered milk for infanteyaered milk for a little child, powdered
milk to be used by nursing mothers, and nutritionahed food products) by being added
to these products. The agent and the compositiagheopresent invention may be used
directly, or in the form of a common food compasitiprepared according to an ordinary
method, for example, by being mixed with food pratduor food components. The agent
and the composition of the present invention mayirbe state of common food and
beverages, for example, such as a solid (inclu@gingowder, and a granule), a paste, a
liquid, and a suspension. In these forms, the tagénthe present invention can be
ingested without feeling uncomfortable.

[0058]

The agent or the composition of the present invenalso may be used as a
composition prepared as a mixture with materiakdrtgano side effects, for example, such
as water, proteins, carbohydrates, lipids, vitammgerals, organic acids, organic bases,
fruit juice, and flavors.

[0059]

Examples of the proteins include animal and plamitgins such as whole
powdered milk, powdered skim milk, partially skimth@eowdered milk, casein, a whey
powder, whey proteins, whey protein concentratepasated whey proteinsi—casein,
[B—casein k-casein,f—lactoglobulin,a—Ilactoalbumin, lactoferrin, soy proteins, chicken
egg proteins, meat proteins, and hydrolysates d¢ifieend various components derived
from milk, such as butter, lactic minerals, creambey, non-protein nitrogen, sialic acid,
phospholipids, and lactose. All drugs, and alidf@md drink products that have been used
with no known side effects are applicable. Thesenmonents may be used in a

combination of two or more.
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[0060]

Examples of the carbohydrates include sugars, egssd starches (dextrins,
soluble starches, British starch, oxidized starctstsrch esters, and starch ethers), and
dietary fibers.

[0061]

Examples of the lipids include animal oils, suchas, fish oil, and fractionated
oils, hydrogenated oils, and ester exchange odeethf; and vegetable oils, such as palm oil,
safflower oil, corn oil, canola oil, coconut oilpé fractionated oils, hydrogenated oils, and
ester exchange oils thereof.

[0062]

Examples of the vitamins include vitamin A, car@enB vitamins, vitamin C, D
vitamins, vitamin E, K vitamins, vitamin P, vitam{@, niacin, nicotinic acid, pantothenic
acid, biotin, inositol, choline, and folic acid.

[0063]

Examples of the minerals include calcium, potassimmagnesium, sodium, copper,
iron, manganese, zinc, and selenium.

[0064]

Examples of the organic acids include malic acidkiccacid, lactic acid, and
tartaric acid. All drugs, and all food and drinkogucts that have been used with no
known side effects are applicable.

These components may be used in a combinatiommbt more.

[0065]

When the agent or the composition of the preserdrition is provided as a food
product or a medicament, these may be producedsimg unethods known to a skilled
artisan. A skilled artisan would be able to praslacdesired food product or a desired
medicament by appropriately combining different gasses, including mixing the
bifidobacterium or the treated product of the pmtsavention with other components,
molding, sterilization, fermentation, baking, drgjrcooling, granulation, and packaging.

[0066]

The agent or the composition of the present ingans also applicable to foods
with health claims, and hospital foods. The desiigm "Foods with Health Claims" is a
system established to provide coherence to theesdimnal system of food for specified

health uses, in keeping with the recent domestit fareign trends. The new system is
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intended to cover not only common food products dthier food product forms such as
tablets and capsules, and includes two categofesd for Specified Health Uses

(approved case-by-case), and Food with Nutrientckom Claims (standardized). The

agent or the composition of the present inventibousd provide an infection protective

effect when directly ingested as a food product $pecified uses, such as a food for
specified health uses, or as a food with nutriantfion claims by being contained in these
products.

[0067]

The agent and the composition of the present itnmenmay be added to formula
milk to prepare an oral composition for preventorgreating an infection in infants. The
formula milk may be in the form of, for examplerriala milk for infants, peptide milk,
follow-up milk, growing-up milk, formula milk fordw-birth-weight infants, lactose-free
powdered milk, low-sodium specialty powdered madkd a supplement powder for breast
milk. However, the formula milk is not particulgrlimited, as long as the effects and
efficacy of the present invention can be expectéthe agent and the composition of the
present invention may be also added to drinks anods other than formal milk without any
limitation.  As the drinks and foods, yogurt, cattfenery and the likes are exemplified.

[0068]

The active ingredient bifidobacterium of the pras@vention may be used as an
additive for pharmaceutical compositions, food abhdverages that are commonly
consumed, and are believed to involve a few sifectsf, or compositions with a potential
infection protective effect. The active ingredidifidobacterium of the present invention
may be orally ingested, with or without a tube.

[0069]

The active ingredient bifidobacterium of the pragsevention show the foregoing
desirable effects and efficacy in humans and othemmals. Accordingly, the present
invention also includes feeds and feed additivastaining bifidobacterium as an active
ingredient, particularly, powdered milk, and addés for powdered milk for raising

mammals.

Examples
[0070]
The present invention is described below in gredagail, with reference to the
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results of testing conducted in Examples and Coatpa& Examples according to the
present invention. It is to be noted that the @mnésinvention is not limited by the
following.

[0071]

Example 1
Preparation of Composition of the Present Invenfléeat Treatment)
a) Preparation of Lyophilized Powder of Heat-Trela®d_B6378 Strain

Three hundred fifty grams of a raw powder of tBeidobacterium bifidum
OLB6378 strain (accession number: NITE BP-31; \@abhcteria: 3.% 10" cfu/g; trade
name: Meiji Bifipur&, Meiji Food Materia) was stirred and completelgsended in 3,500
ml of feedstock water that had been brought t&6C45 The bacteria were heated while
being stirred, and maintained at°80for 10 minutes before being cooled. The resgltin
suspension of heated bacteria was freeze driethttdiro300 g of a lyophilized powder of
the heat-treated OLB6378 strain. The heat-tre@B6378 strain did not contain viable
bifidobacterium on an MRS agar plate medium. Asoagh estimate, 1.3% 10"
bifidobacteria (3.9« 10" (cfu/g) x 350 (g) = 1.37 10" cfu) are present in 300 g of the
lyophilized powder of the OLB6378 strain. Heree thacteria count of the heat-treated
bacteria is given in terms of the number of vidideteria (cfu).

[0072]

b) Preparation of Composition of the Present IneenfHeat Treatment)

One hundred twenty grams of the lyophilized powafethe heat-treated OLB6378
strain was homogenously mixed with 2,880 g of angla dextrin (Matsutani Chemical
Industry Co., Ltd.), and the mixture was dividediB-g portions as the composition of the
present invention. As a rough estimate, 9x130° bifidobacteria (1.3% 10" (cfu) x
[120(g)/300(g)]* [0.5(g)/3,000 (g)] = 9.1% 10° cfu) are present in the composition of the
present invention. Here, the bacteria count ofrth&t-treated bacteria is given in terms of
the number of viable bacteria (cfu).

[0073]

Example 2
Preparation of Composition of the Present Inven{Miable Bacteria)

One hundred twenty grams of a raw powder of theB&378 strain shown in

Example 1 (viable bacteria: 3010 cfu/g) was homogenously mixed with 2,880g of a

granular dextrin (Matsutani Chemical Industry Add.). The mixture was then divided
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into 0.5-g portions as the composition of the pnésmvention. As a rough estimate, 9.13
x 10° cfu of bifidobacteria are present in the compositf the present invention.

[0074]
Test Example 1

In Test Example 1, groups of subjects were adngresl with the composition of
the present invention (heat-treated) of Example 1 composition
(heated-bacteria)-administered group) and the csitipn of the present invention (viable
bacteria) of Example 2 (composition (viable baefeadministered group), and not
administered with any composition (control (non-auistered) group). The subject
groups were chosen from low-birth-weight infantdb{@hweight of 2,500 g or less) with a
gestational age of 30 to 38 weeks, and divided imt® composition (heated
bacteria)-administered group (24 subjects), an a@mitipn (viable bacteria)-administered
group (29 subjects), and a control (non-adminiskergroup (29 subjects). The
composition (heated bacteria) in the b) of Exandpbnd the composition (viable bacteria)
of Example 2 was administered to the compositiogatéd-bacteria)-administered group
and the composition (viable bacteria)-administeigup, respectively, twice daily.
Administration was started within 48 hours aftedivd®y in each of the composition
(heated-bacteria)-administered group and the coitios(viable bacteria)-administered
group, and continued for 6 months. There was fferdnce in the gestational age or the
birthweight of the subjects between these groupshawn in Fig. 1.

[0075]

A blood sample was collected from the subjectgach group at 0, 1, 2, and 6
month ages, and serum IgA were measured.

The measurements of serum IgA were carried owt bgphrometry method, using
a JCA-BM6070 (manufactured by JEOL Ltd.).

The results are shown in Fig. 2.

[0076]
Test Example 2

In Test Example 2, groups of subjects were adngresl with the composition of
the present invention (heat-treated) of Example 1 composition
(heated-bacteria)-administered group) and the csitipn of the present invention (viable
bacteria) of Example 2 (composition (viable baefeadministered group), and not

administered with any composition (control (non-auistered) group). The subject
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groups were chosen from low-birth-weight infantdb{@hweight of 2,500 g or less) with a
gestational age of 30 to 38 weeks, and divided imto composition (heated

bacteria)-administered group (30 subjects), an @mitipn (viable bacteria)-administered
group (30 subjects), and a control (non-adminisergroup (27 subjects). The

composition (heated bacteria) in the b) of Exandpbnd the composition (viable bacteria)
of Example 2 was administered to the compositiomatbd-bacteria)-administered group
and the composition (viable bacteria)-administeig@up, respectively, twice daily.

Administration was preformed for 6 months aftern\cty.

[0077]

A stool and a blood sample was collected fromsthigiects in each group at 0, 1, 2,
and 6 month ages, and stool IgA, and serum IgG we@sured.

For the measurements of stool IgA, a stool samale rapidly frozen at -2C,
and measured with an ELISA Kit (Human SIgA ELISAdtitation Set, manufactured by
Bethyl Laboratories).

The measurements of serum IgG were carried oat tgphrometry method, using
a JCA-BM6070 (manufactured by JEOL Ltd.).

The results are shown in Figs. 3 and 4. The iakt€f) in Figs. 3 and 4 shows a
significant difference from the non-administeredgy, and one asterisk (*) means p < 0.05
and two asterisks (*) means p < 0.01.

[0078]

As shown in Fig. 3, the stool IgA was significantiigher in the composition
(heated bacteria) group than in the control (nomiatstered) group at 1 and 2 month ages.

As shown in Figs. 4B, the proportion of serum IgGL month age relative to that
at 0 month age was significantly higher in the cosifion (heated bacteria) group and in
the composition (viable bacteria) group than ind¢betrol (non-administered) group.

The results demonstrated that the composition e fpresent invention
(particularly, the composition (heated bacteria)tled present invention) simultaneously
enhances two humoral immunities (gut IgA and selg@), and are effective at producing
an infection protective effect in infants, partiady in low-birth-weight newborns.

[0079]

While there have been described certain embodsm&nthe invention in detalil, it
will be apparent to a skilled person that variohanges and modifications may be made

thereto without departing from the spirit and scogle the invention. The present
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application is based on Japanese Patent ApplicdMimn2015-205951 filed October 19,

2015, the entire contents of which are hereby ipo@ated by reference.

Industrial Applicability

[0080]

The infection protective agent and the infectioatective composition for infants
of the present invention should be useful for préwg or treating infections without
causing side effects. The infection protective rmgand the infection protective
composition for infants of the present inventiore grarticularly effective in terms of
preventing infections in newborns, and promotinfpafve development and growth of

infants.
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CLAIMS

1. An infection protective agent for infants, cammg a bifidobacterium.

2. The infection protective agent according tanala, wherein the bifidobacterium
is Bifidobacterium bifidum.

3. The infection protective agent according toimlal or 2, wherein the
bifidobacterium isBifidobacterium bifidum OLB6378 strain (accession number: NITE
BP-31).

4. The infection protective agent according to ang of claims 1 to 3, wherein the
bifidobacterium is in the form of a heat-treatedtiesa.

5. The infection protective agent according to ang of claims 1 to 4, wherein the
bifidobacterium is applied in an amount off X more per day continuously for at least 1
month.

6. An infection protective composition for infapntsomprising the infection
protective agent of any one of claims 1 to 5, aérin.

7. A package comprising the infection protecti@nposition of claim 6 and a
packaging material, wherein the infection protexticomposition is packaged in a

packaging material.

20



