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Abhstract

The present invention relates to a feed composition
comprising milk whey fermented by Propionibacterium and a

method for forming and/or establishing a Bifidobacterium

flora in an intestine of a newborn domestic animal, which
comprises administering the feed composition to the newborn

domestic animals.
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Description

A METHOD OF IMPROVING INTESTINAL FLORA IN CALVES

Technical Field

Present 1nvention relates to the adminlistration to

p—

calves of a feed composition after the birth. The feed

composition has an intestinal flora improvement activity

and 1s usable for milk replacer and a mixed feed for calves.

It 1s possible to create a flora which 1s abundant with

F-

Bifidobacterium by administering the feed composition of

the present 1nvention i1mmediately after the birth of the

newborn domestic animal.

Background Art

It i1s not easy to steadily promote a growth of a
domestic animal even when the domestic animal is an adult,
and the growth promotion of a newborn domestic animal that is
inferior i1n physical capacity and delicate 1s difficult. For
example, in the case of a newborn calf, factors inhibiting
the growth i1nclude insufficient colostrum ingestion,
inappropriate environment (poor hygliene), change in feed,

change from maternal milk to artificial feed (milk replacer,
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starter, or the like), stresses caused by transportation and

change in breeding environment, and the like.

In the intestine of a healthy animal, a certain number

P

Oof resident Intestine microbiota is present on the intestinazal

micosa to prevent infection with various pathogens. On the
other hand, a balance in an intestinal flora is disturbed by
changes i1n feed and environment, stress, administration of
antiblotics, and the like. For example, there is a report

that-either of Lactobacillus or Bifidobacterium is reduced in

calves suffering from diarrhea, and an importance of the

useful bacterium is pointed out.

The calf intestinal fldra 15 rapidly formed after the
birth. It is deéirable that a normal flora which is abundant
with Bifidobacterium is formed and is maintained through and
after a weaning period. However, actually, there are many
inhibitory factors which affect the flora in actuality. For
example, the colostrum 1s replaced by milk replacer 4 to 7
days after the birth, and diarrhea tends to occeur.

After that, calves are transported to breeding farms
from their birth places.

Since calves have poor adaptability to a change in feed,
an increase 1n feed amount, transportation, and environmental
stress, the i1ntestinal flora which 1s insufficient in
stabllity 1s influenced.

Additionally, the intestinal flora is disturbed by a

weakened immune system due to insufficient colostrum, stress
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due to transportation and environmental change for calf

introduction, a change in feed, and the like to cause the

diarrhea.

The diarrhea occurring during a suckling period causes

a growth stagnation that is a cause of adverse effects on the
subsequent growth.

Hereinafter, specific examples of representative
factors which affect the calf intestinal flora are described.

Firstly, hygiene of the environments in whiéh calves are born

vary place by place. In view of the change from colostrum to

milk replacer during the day 4 to 7 after the birth, there

are individual differences in a quality and a feed amount of
colostrum, and in quality and feed amount of the milk
replacer.,

secondly, since the calves are introduced into another

breeding farm before the age of 2 weeks after the birth, the

calﬁes suffered from stress due to transfer (Lransportation)
and environmental change. Additionally, the breeding farms
into which the calves are intrqduced are different in
environmental condition, hygiene, breeding method, and the
like.

Thirdly, passive I1mmunity (passive antibodies) of
calves is reduced to half in 2 to 3 weeks after the birth.

There are individual differences in the reduction in passive

immunity. A half life of a calf transfering antibody of IgG

1is 16 to 32 days; IgM 1s 4 days; and IgA 1s 2.5 days (see
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Non—-Patent Publication 1, for example). IgG contributes to
immunity of the whole body and intestinal tract, IgM
contributes Lo immunity of prevention of septicemia in
newborn calves up to the age of 3 days. IgA contributes to
immunity of the mucous surface (local immunitvy).

Calves start to create antibodies after 2 weeks from
the birth to produce active immunity, and the active immunity

production is subject to individual difference.

Diseases which are common in calves are digestive
diseases of which a main symptom is diarrhea and respiratory
diseases of which a main symptom 1& pneumonia. The calf
rassive antibodies disappear in 2 to 3 weeks, and it is after
4 weeks from the birth that calves start to create
satisfactory antibodies. Infections of calves of shortly
after the birth due fto insufficient IgG includé diarrheal
diseases caused by E, coli,‘rotavirus, coronavirus,

cryptosporidia, salmonella, and the like. In a calf group

which has a high incidence of pneumeonia, diarrhea and

insufficient nutrition after the birth as well as a
functional loss of T=cells at one month after the birth,
which i1is important for full growth of lymphatic cells, are
observed.

Since a sick rate of calves 1is remarkably high and a

death rate thereof frequently exceeds 5%, the sick rate and
the death rate weigh down the management. For example, there

is a report that 166 out of introduced 300 dairy bulls aging
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from 5 to 14 days were diagnosed as simple diarrhea (see Non-
Patent Publication 2, for example). There is a strong
association between the disease, particularly diarrhea, and
the death rate.

In view of the above-described circumstances, as an
improvement stimulator of intestinal flora for calves,
probidtics such as Entefococcus faecalls, Enterococcus
faecium, Clostridium butyricum, Bacillus subtilig, Bacillus

cereus, Bifidobacterium thermophilium, Bifidobacterium

pseudolongum, and Lactobacillus acidophilus and the like and
oligosaccharides are commercially available.

However, 1in the case of the probiotics, it is difficult
that the administered preobiotics to live in the intestine,
and the oligosaccharides have a drawback that it is utilized
by many bacteria other than the Bifidobacterium, Therefore,
the ilmprovement stimulator of intestinal flora that is
capable of specifically increasing only the useful bacterium
that can live in the calf intestine for about 2 weeks after
the birth has not been found vyet.

On the other hand, although Profec (registered

trademark: milk whey fermented by Propionibacterium

freudenreichii ET-3) which is one of milk whey fermented by

Propionibacterium has been known (see Non-Patent Publication

)

3, for example), there are no findings which confirm an

effect obtained by administering the fermented milk whey to

newborn domestic animals such as calves. Furthermore, there
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is no report on the reduction in death rate of newborn

domestic animals by preventing diarrhea through formation and
establishment of Bifidobacterium flora in the intestine of

newborn domestic animals.

Non-Patent Publication 1: Katsurou Haglwara, Kachiku

shinryou, 47(7), 477 (2000)
Non-Patent Publication 2: Kazuo Suzukl et al,., Kachiku
Sshinryou, No. 256, 19 to 25 (Octobexr, 1384)

Non~Patent Publication 3: Nobuo Yoda: ILSI, No. 80, 5

to 13 (2004)

In view of the present state that the sick rate of
newborn domestic animals is high, and that, for example, 1In
the case of calves, the death rate frequently exXxceeds 5% to
weigh down the dairy farming management, an object of the
present invention is to decrease the death rate by decreasing

the sick rate of newborn domestic animals such as calves, and

to breed calves healthy.

More specifically, an object of the present invention

is to rapidly and actively create Bifidobacterium flora in

the course of formation of a stable intestinal flora after

rhe birth of a newborn domestic animal. Since the newborn

domestic animal such as & calf increases Bifidobacterium
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which are in conformity with physiology of the calf havang

the Bifidobacterium after the formation of stable i1ntesgstinal

flora, establishment of grown Bifidobacterium is easy after

the formation of stable intestinal flora. However, there 1s

no example of a great increase of Bifidobacterium which is

achieved by actively forming a favorable intestinal flora

after the birth and before natural formation of the

intestinal flora.

Summary of the Invention

According to the present invention there 1is provided

2 method for newly forming and/or establishing a

ﬁ

-

Bifidobacterium flora in an intestine of a calf by improving a

Bifidobacterium flora with specific

ﬁ

in the intestine of the calf, which

e

administering a fermented product of

increase 1n Bifidobacterium
comprises orally

whey by Propionibacterium,

F- r—

namely, Propionibacterium freudenreichil to the calf of up toO

o 14 days age after birth.

Although the intestine of a caltf

antiseptic condition, bacteria are est

at the birth i1is in an

ablished in the

intestine via colostrum of a dam and environmental factors
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(nipple, litter, water, and the like) to form a balanced
intestinal flora in 3 weeks after the birth. During this
important period, dominance of useful bacteria such as
Bifidobacterium is remarkably effective for protecting the
calf from diseases during such period. Also, there is a
report that the useful bacteria are reduced by aging. The

inventors of the present invention have noted the possibility

of delaying such bacteria reduction by establishing the
dominance of useful bacteria until 3 weeks, more preferably 2

weeks, after the birth and carried out screening on various

substances.

The inventors of the present invention carried out

screening on fermented milk whey obtained by

Propionibacterium as components which are selected from a

tremendous number of substances and can form an intestinal

flora which is abundant with Bifidobacterium at an earliest

possible period after the birth of a newborn domestic animal

such as a calf and made further studies to complete the

present invention,

Namely, the present invention provides solving means

for healthily breeding of newborn domestic animals by forming

and establishing Bifidobacterium flora in the intestine of

new porn domestic animals with administration of fermented
milk whey produced by Propionibacterium. The following modes
are encompassed by the present invention, for example.

(L) A feed composition comprising milk whey fermented
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by Propionibacterium.

(2) The feed compesition according to the

aforementioned (1), which is administered to a newborn

domestic animal up to an age of 3 weeks.

(3} The feed composition according to the

aforementioned (2), wherein the newborn domestic animal is a
calf.

(4) The feed composition according to any one of the
aforementioned (1) to (3), which has an intestinal flora
improvement activity.

(5) The feed composition according to any one of the

aforementioned (1) te (4), wherein the Propionibacterium is

Propiohnibacterium Ifreudenreichili.

(6) The feed composition according to the
aforementioned (5), wherein the Propionibacterium is at least
one selected from Propicnibacterium freudenreichii ATCC 6207,
Propionibacterium freudenreichii ATCC 8262, Propionibacterium
freudenreichii IFO 12424 (NBRC 12424), Propionibacterium

freudenreichii IFQ 12426 (NBRC 12426), Propionibacterium

freudenreichii IFO 12391 (NBRC 12391), and Propionibacterium

freudenreichii ET-3 (FERM BP-8115).

(7) The feed composition according to the
aforementioned (6), wherein the Propionibacterium is the

Propionibacterium freudenreichii ET-3 (FERM BP-8115).

(8) A method for forming and/or establishing a

Bifidobacterium flora in an intestine of a newbhorn domestic
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animal, which comprises administering the feed composition
’described in the éforementioned (L} Lo a newborn domestic
animal .

(9) The method according to the aforementioned (8),
wherein the administration 1s carried out during a period in

which the intestinal flora is formed; a period in which

passive immunity is reduced; and/or a period with stress.

(10) The method according to the aforementioned (8) or

(9), wherein the newborn domestic animal is the new born
doméstic animal up to an age of 3 weeks,

(11) The method according to the aforementioned (8),
wherein the newborn domestic¢ animal is a calf.

(12) The method according to the aforementioned (8),

wherein the Propionibacterium is Propionibacterium

Ffreudenreichil.

(13) The method according to the aforementioned (12},
wherein the propionibacterium is at least one selected from
Propiconibacterium freudenreichii ATCC 6207, Propionibacterium
freudenreichii ATCC 8262, Propionibacterium freudenreichii
IFQ 12424 (NBRC 12424), Propionibacterium freudenreichii IFO

12426 (NBRC 12426), Propionlibacterium freudenreichii TIFO

12391 (NBRC 12391), and Propionibacterium freudenreichii ET-3

(FERM BP-811D).

(14) The method according to the aforementioned (13),
wherein the Propionibacterium is the Propionibacterium

freudenreichii ET-3 (FERM RBRP-8115).

10
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(15) The method according to the aforementioned (8),
whereln the feed composition is administered in an amount in
which the feed composition compriseé l,4-dihydroxy—2-
naphthoic acid 1in a range of 2 to 600 ug per day.

(16) The method accoxrding to the aforementioned (15),
wherein the content of 1,4-dihydroxy-2-naphthoic acid in the

feed composition is in a range of 6 to 240 ug.

(17) Use of the feed composition described in. the

aforementioned (1), for forming and/or establishing

ifidobacterium flora in an intestine of a newborn domestic

animal.

(18) The use according to the aforementioned (17),

during a period in which the intestinal flora is formed: a

period in which passive immunity is reduced; and/or a period
- wWith stress.

(19) The use according to the aforementioned (17) or
(18), wherein the newborn domestic animal the animal up to an

age of 3 weeks.

(20) The use according to the aforementioned (17),
wherein the newborn domestic animal is a calf,

(21} The use according to the aforementioned (17),

wherein the Propionibacterium is Propionibacteriym

Ifreudenreichii.

(22) The use according to the aforementioned (21},

St

wherein the Propiconibacterium is at least one selected from

Propionibacterium freudenreichii ATCC 6207, Propionibacterium

11
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freudenreichii ATCC 8262, Propionibacterium freudenreichii

IFO 12424 (NBRC 12424), Propionibacterium freudenreichii IFO
12426 (NBRC 12426), Propionibacterium Ireudenreichii IFO
12391 (NBRC 123%91), and Propionibacterium freudenreichii ET-23
(FERM BP-8115) .

(23) Use according to the aforementioned (22), wherein
the Propionibacterium is the Propiconibacterium freudenreichii
ET-3 (FERM BP-8115).

(24) ?he use according to the aforementioned (17),
wherein the feed composition is administered in aﬁ amount 1in
which the feed composition comprises 1,4-dihydroxy—-2-
naphthoic acid in-a range of 2 to 600 ug per day.

(25} The use according to the aforementioned (24),

wherein that the content of‘1,d—dihydroxy-z-naphthoic acid in

the feed composiftion 1s in a range of 6 to 240 wug.

Effect of the Invention

By oral administration of a feed and/or a feed

composition of the present invention to a newborn domestic

animal, it is possible to form and further establish a useful

Bifidobacterium flora in the intestine of the newborn

domestic animal: namely, it 1is possible to artificially form
and establish the useful flora, at time when an intestinal
flora has not been formed. Furthermore, as a ersult,, it is
possible to reduce and suppress various diseases 1lncluding

diarrhea of newborn domestic animals such as calves to

12



CA 02601254 2007-09-14

largely reduce a death rate.

Brief Description of the Drawings
[Fig. 1] Number of Bifidobacterium in 1 g of excrement,

[Fig. 2] Proportion of Bifidobacterium in a total

number of bacteria.

Best Mode for Carrvying out the Invention
Hereinafter, the present invention will be described in

detall.

In the specification, parts, percentages, and
proportions which are defined by mass have the same meanings
as those defined by weight.

As Propionibacterium to be used in the present

invention, a BGS producing probiotic and the like may be used

appropriately. A BGS producing probiotic which belongs to
Propionibacterium freudenreichili (hereinafter sometimes
referred to as P. freudenreichil) may be used, Non-

limitative examples of 1t include P. freudenreichii ATCC 6207,

P. freudenreichii ATCC 8262, P. freudenreichii ATCC IFO 12424
(NBRC 12424), P. freudenreichii IFQO 1242¢ (NBRC 12426), and P.
freudenreichii TFQ 12381 (NBRC 123%1), and P. freudenreichili

ET-3 (FERM RBRP-8115) used for Profec is avallable and usable.

The above-listed strains may be used alone or in combination

of two or more. Also, preferred examples ¢f the

Propionibacterium to be used in the present invention include

13



CA 02601254 2007-09-14

P. freudenreichii ET-3 (FERM BP-8115) .,

Examples of a method for culturing the

Propionibacterium include a use of a culture medium

contailning a whey (a content of the whey in the culture

medium may preferably be 1 to 20 mass®, more preferably 5 to

15 massd), an aerobic or anaerobic culture in accordance with

the ordinary method (for example, under a nitrogen gas

pressurization (0.5 kg/cm?)), and the like. A liquid culture

at 20°C to 40°C and at a pH level of 6 to 8 may ordinarily be

preferred.

In the present invention, milk whey fermented by
Propionibacterium is used.

As the milk whey fermented by Propionibacterium, a
culture product obtained by culturing Propionibacterium in a
culture medium containing milk whey {whey and/or a product
thereof treated by protease), an isolated bacterium itself, a
culture liquid (culture serum), a mixture thereof, and the
like can be used widely. Other than the culture medium

containing milk whey described above, a culture medium
containing skim milk and the like may be used appropriately,
A culture product obtalined by culturing Propionibacterium in
the culture medium containing the skim milk, an isolated
bacterium thenselves, a culture liquid (culture serum), a

mixture thereof, and the like may be used in place of or in

combination with the milk whey fermented by Preopionibacterium.

For example, as one example 0f the milk whey fermented

14
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by Propionibacterium, it is possible to use milk whey
fermented by Propionibacterium (Profec) which is prepared by
fermenting Propionibacterium freudenreichii ET-3 producing a
Bifidogenic growth stimulator (BGS) by using whey powder
reduction liguid. Although a content of the whey powdexr of
the whey reduction liguid is not particularly limited, it may
appropriately be from 1 to 25 wt%. In 100 ¢ of the prepared
Profec, 50 ng to 25 mg of 1,4-dihydroxy-2-naphthoic acid
(DHNA) is contained.

As Profec to be used in the present invention, those
obtained by the ordinary method, commercially available
products, and the like may be used.

BGS which is the milk whey fermented by

Propionibacterium is 1,4-dihydroxy-2-haphthoic acid (DHNA)

and Z2-amino=-~3-carboxy—-1l, 4-naphthoguinone (ACNQ). In these,

1,4-dihydroxy-2-naphthoic acid (DHNA) is a biosynthetic

intermediate of vitamin K; (menacuinone) in microorganisms.

These substances promote growth by effectively re-oxidizing
NADH (nicotinamide adenine dinucleotide) generated in the
course of energy metabolism of Bifidobacterium. .

A dosage of the milk whey fermented by
Propionibacterium for a newborn domestic animal is not
particularly limited as long as the dosage stimulates
formation and establishment of Bifidobacterium flora before

natural formation of intestinal flora and after the birth of

the newborn calf. It varies depending on a subject for

15
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administration, such as a type, a size, a symptom, and the
like.

However, it is preferable to use the milk whey
fermented by Propionibacterium containing 1,4-dihydroxy-2-
naphthoic acid and/or Z-amino-3-carboxy-1,4-naphthoguinone
such amounts which stimulates formation and establishment of
the Bifidobacterium flora. For example, in the case of 1,4-
dihydroxy-2-naphthoic acid, the milk whey fermented by
Propionibacterium is administered in a day may preferably

—

contain 1, 4—-dihydroxy—2-naphthoic¢ acid in an amount of 2 to

600 ng, more preferably o to 240ug. The dosage of the milk

whey fermented by Propilonibacterivm may be divided into

plural doses to be administered for plural times and not once,
1L necessary.
It i1s possible fto administer the milk whey fermented by

Propionibacterium prepared as described above as an active

ingredient and as it 1s or as a feed composition which is
mixed with an excipient (skim milk, starch, a cereal flour,

sugar, and the like). The present feed composition is orally

administered to new born domestic animal as a feed together
with other feed components (for example, grass hay, grain,
oilcake, bran, and the like). For example, it is possible to
mix the feed composition of the present invention with milk
replacer, a starter, drinking water, or the like to be
administered. Since a dosage of the feed composition is

remarkably small as described later in this specification,

16
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the administration does not i1mpose any burden on the new born

domestic animals.

The dosage of the milk whey fermented by

Propionibacterium differs depending on the subject for the
administration such as the type, the size, and the symptom

and the like. For example, in the case of administering the

milk whey fermented by Propionibacterium alone to a calf

(calf 1s selected as a representative example of a newborn
domestic animal), the dosage per day of the milk whey
fermented by Propionibacterium may be from 0.01 to 1200 g,
preferably from 0.03 to 480 g. It 1s possible.to adminlster

the milk whey fermented by Propionibacterium in an amount

axceeding the range described above in some cases, and the

dosage of the mllk whey fermented by Propicnibacterium may be
divided into plural doses to be administered for plural times
and not once, 1I necessary.

In the case of administering a feed composition

(hereinafter sometimes referred to as composition containing

Profec) obtained by using Profec as the milk whey fermented

by Propionibacterium:; adding an excipient to Profec; and

carrying out a treatment such as freeze-drying, if necessary,
to a calf (calf 1s selected as a representative example of a
newborn domestic animal), from 0.04 to 10 g, preferably from
0.1 to 4 g of the feed composition per day may be mixed with

a mill replacer and the like and be administered, although

the dosage is varied depending on a proportion of the

L7
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excipient, conditions of freeze-dried and the like, and the
like. A remarkably small amount of the feed composition

achleves an excellent effect. It is possible to administer

the Profec-containing composition in an amount outside the

above-specified range in some cases, and the dosage ¢of the

milk fermented by Propicnibacterium whey may be divided into
plural doses to be administered for plural times and not once,
if necessary. In the case of using a feed composition
containing milk whey fermented by Propionibécterium other

than Profec, such feed composition may be‘administered
according to the above-described dosage and the number of

doses,

Although a calf 1s taken as the example the subjects of

the present invention in the foregoing description, the
subjects of the present invention are not limited thereto.

The subjects of the present invention may be mammals (mammals

other than human beings 1s prefereble) and birds. Domestic

animals such as a cow, a pig, a goat, a horse, a buffalo, and
a camel, more preferably newborn domestic animals are more
preferable and calves are most preferable. In this
connection, although the newborn domestic animals mean those
up to and going through a weaning period, there 1is no problem
when the feed composition of the present invention is

administered to those that have passed the weaning period or

to adult domestic animals.

Although a perioed for administering the feed

18
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composition of the present invention 1is not particularly

limited, it is preferable to administer the feed composition
during a period in which a well-balanced intestinal flora is
formed, a time period in which passive immunity is decreased,

or a time with stress. More specifically, the feed

composition of the present invention may preferably be

administered not later than 3 weeks from the birth, more

preferably not later than 2 weeks from the birth.

Examples

Although examples of the present invention will

hereinafter be described, the present invention is not

limited to the examples.

In the examples, Profec was used as the milk whey

fermented by Propionibacterium, and a feed composition
(composition containing Profec) obtained by adding an

excipient to Profec followed by freeze-drving was used. In

0.4 g of the composition containing Profec, 24 ug of 1,4-

dihydroxy—-2-naphthoi¢ acid (DHNA) was contained.

Example 1

Experiment Schedule

To each of Holstein bull calves which were bhorn in a

contract farmer, a sufficient amount of colostrum was fed

once immediately after the birth,

The calves were transferred to an experiment farm

19
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immediately after the colostrum feeding.,.
In order to eliminate influences caused by the
differences in colostrum as much as possible, a colaoastrum

replacer was administered to the calves from the second

suckling to the day 3 after the birth.

ADfter the day 4 after the birth, the colostrum replacer
was replaced by a commercilally available milk replacer, and
the calves were divided into an experiment group and a

control group, each consisting of 9 calves.

Fach of the colostrum replacer and the commercially
available milk replacer was administered in such a manner

that 250 g of the colostrum replacer/milk replacer was

digzolved into 1.8 L of warm water (45°C) and the thus-

prepared replacer was administered twice a day, namely, in

the morning and the evening.

To the experiment group, 0.2 g of the comprising milk

whey fermented by Propionibacterium (Profec) was mixXed per

suckling, i.e. 0.4 g of the Profec-containing composition was

mixed and administered per day.

P

The exXperiment period was up to the age of 14 days

after the birth.

Experiment Period

(1) At the age of 3 days after the birth (before the

start of experiment).

(2) At the age of 14 days after the birth (aftex the

20
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termination of experiment).

Composition of colostrum replacer used for experiment

Immunoglobulin-rich imported colostrum

powder (skimmed) 75%
Lactose 03
Vegetable oll 3 A A28
Total 100%

Ingredients: 57% of crude protein, 18% of crude fat, 15% of

lactose; 15% of immune globulin

Composlition of commercially available milk replacer used for

eXperiment
Skim milk 55%
Concentrated whey protein 20%
Vegetable oil 20%

Vitamin and mineral mixture 5%
Total 1003

Ingredients: 24% of crude protein, 20% of crude fat, 110% of

digestive nutrients total

Intestinal Flora Improvement Experiment

The calves were divided into experiment groups

described below to investigate changes in intestinal flora
during each ¢f the experiment periods. The experiment

periods were as described above which are Experiment Periods

(1) and (2). Bacteria which were subjects for the

investigation were the following (A) to (F), and a number of

bacterium 1n 1 g of excrement was counted.
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Results obtained by the experiment are shown below,

wherein all values show ean values.

Experiment Group

Experiment group (Profec~fed group)

[ —

Control group

Investigated Bacteria

(A) Bifidobacterium
(B) Lactobacillus

(C) Enterobacteriaceac

(D) Bacteroidaceae
(E) Clostridium, Lecithinase(+)
(F) Clostridium, Lecithinase(-)

(G) Total number of bacterium

Results

The results are shown in Tables 1 to 3 and Figs. 1 and
2. Data in each of tables are logarithmic bacterium nunber
in 1 g of excrement, and a detection rate (%) 18 i1ndicated in
brackets. A significant difference between the experiment
group and the control grbup at the age of 14 days was
examined (**; p<0.01), (X: 3 days of age (before

administration)), (Y: 14 days of age (after administration)).
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Table 1
L Experiment Group ~____ Control G;;;p
X Y X R Y
(A) 8.9610.47 10.1940.30%* 8.7140.42 5.98+0. 95
(100) (100) (100) (100)
(B) 7.99+1.,00 8.37£0.68 1.83+0,87 8.20+0.809
(100) (100) (100) (J00)
(C) 9.68+0.20  9.06+0.29%%  9,714+0.24 9.14+0.47%%
(100) {(100) (100) | (100)
(D) 10.32+%0.39 10,.751+0.20** 10.2940.33 10,45£0.53
(100) (100) (100) (100)
(E) 5.90£0.84  3.69+0.86%* 5.53+2.02  4.6242.08
(100) (22) (89) (78)
(F) 8.06+0.53 8.45+0.21 8.38%£0.67 8.47+0.34
(/8) (22) (100) (78)
(G) 10.57+0.27 10.92+0.19*%* 10.5240.27 10.63%0.,50
e n=9 n=>9 n=9 n=>9
Table 2
j Number of ]Mean value of 1'.1111':Jl:uf3j:I Deviation
Bifidobacterium ] Oof bacterium |
| i Control |Experiment | Control | Exp;ment ,
| 7_grc»up group | group |  group |
4 days of age | |
(before 8.71 8.96 0.42 0.47
administration) !_ - L | |
14 days of age | | 1
(after §8.98 10,19+% 0.95 |  0.30 |
l_ﬂm_inistration) | | ___L
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Table 3
| Proportion of ‘ | T | '- Deviation |
Bifidobacterium| Control |Experiment | Control |Experiment
| ] gpogg_“} group group |  group |
4 days of age | |
(before 2.1 2.9 2,35 2,94
administration) N . 1 | I
14 days of age I |
| (after 4.2 21.4%%* 7.08 11.16
iadminist:[:ation)' ] L ] ]

As 1s apparent from the above results, in the
experiment group (0.4 g of Profec was administered pex day

for 10 days), Bifidobacterium in excrement significantly

increased (from 8.96 to 10.19 LoglO0/g excrement), and the
proportion in the total number of bacteria remarkably

increased (from 2.8% to 21.4%), On the other hand, a

detection rate of lecithinase(+) Clostridium remarkably
decreased (from 100% Lo 22%). As described above, it was
confirmed that Profec specifically increases Bifidobacterium

in the intestine during the intestinal flora formation period

after the birth and is effective for improving the intestinal

flora through the in-vivo experiment using actual living

calves.

Although the present invention has been described in

detail with reference to the specific modes in the foregoing,

it 1s apparent for person skilled in the art that various

alterations and modifications are possible.
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Industrial Applicability

By administering the feed and/or the feed composition
of the rresent invention to new born domestic animals, it is
possible to form a useful Bifidobacterium flora in the

intestine of newborn domestic animals when an 1ntestinal

flora is not formed vet and further to establish the formed

Bifidobacterium f£lora, namely, to artificially form and
establish the useful flora. Consequently, it 1s possible to
reduce and suppress diseases such as diarrhea of the newborn

domestic animals such as calves to decrease a death rate.
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Claims

1. A method for newly forming and/or establishing a

Bifidobacterium flora in an intestine of a calf by

improving a Bifidobacterium flora with specific 1ncrease 1n

fp—

Bifidobacterium in the intestine of the calf, which

comprises orally administering a fermented product ol whey

by Propionibacterium, comprising, Propionibacterium

P
p——

freudenreichil to the calf of up to 14 days age after

birth.

2. The method according to claim 1, whereiln the

Propionibacterium is Propionibacterium freudenreichii ET-3

(FERM BP-8115) strain.

3. The method according to claim 1 or 2, whereiln the

- |

fermented product of whey is administered during a period

when the intestinal flora is formed; a period when passive

immunity is reduced; or a period when the calf 1s under

stress.

4. The method according to claim 3, wherein the stress

is due to transportation or a change in the environment 1n

r— e
— e

the introduction of a calft.

|
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