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ABSTRACT -

The diatheses of animals vary depending on genetic backgrounds of the
animals, and the microbial structure of an enterobacterial flora inherent in a host and the
behavior of the concentration of a biological molecule sometimes vary depending on the
diathesis of the host.  In this case, it is needed to administer a proper probiotic.

Provided is a microbial preparation for controlling the proportion of the
population of bacteria belonging to the division Bacteroidetes, Firmicutes or
Proteobacteria or the proportion of the population of bacteria belonging to the genus
Clostridium, Lactobacillus, Bifidobacterium or Bacteroidetes in the enterobacterial
florae in an animal body, and for controlling the concentration of a functional molecule
contained in a living body, said microbial preparation containing a microorganism
P01931 (International Accession No. BP-1931), MK-01A (International Accession No.
BP-02066) or MK-03A (International Accession No. BP-02067) or a component of the

microorganism.



PROBIOTIC OR PREBIOTIC, METHOD FOR
PRODUCING SAME, MICROBIAL PREPARATION, HEALTH FOOD, AND

MEDICINE

TECHNICAL FIELD OF THE INVENTION
[0001]

In the f)resent invention, attention is focused on the matter that a thennophilic
bacterium produced using a thermophilic bacterium exhibiting different functions
depending on the diatheses of animal bodies and a mixed solution containing the
thermophilic bacterium have a fanction to cause different physiological reactions
depending on genetic backgrounds of the animal bodies and diatheses of an
enterobacterial flora. Thus, the present invention relates to a preparation utilizing the
function and a method for producing the preparation.

BACKGROUND OF THE INVENTION

[0002]

As preparations for controlling the intestinal function in an animal body in
good condition, probiotics and prebiotics are known. As the techniques for the
preparations, techniques which utilize microorganisms inhabitable predominantly at
ambient temperature, such as lactic acid bacteria, yeast fungi and grass bacillus, have
been widely used (Patent Literature 1, Patent Literature 2). For example, Patent
Literature 1 discloses a method for producing a non-fermentative lactic acid bacterium
using a bifidobacterium and Lactobacillus acidophilus; and Patent Literature 2 discloses
a preparation for controlling the secretion of adiponectin using a culturé supernatant of a
lactic acid bacterium Lactobacillus gasseri SBT2055 (FERM BP-10953). Patent

Literature 3 discloses an Anoectochilus spp. polysaccharide extract and a
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pharmaceutical composition both for stimulating the growth of a bacterium belonging to
the genus Bifidobacterium, stimulating the release of a granulocyte colony-stimulating
factor, promoting the differentiation of T helper cell type I and/or suppressing the
differentiation of T helper cell type II, and methods respectively for preparing the
extract and the pharmaceutical composition, wherein the techniques relating to the
Anoectochilus spp. polysaccharide extract and the pharmaceutical composition both for
stimulating the growth of a bacterium belonging to the genus Bifidobacterium,
stimulating the release of a granulocyte colony-stimulating factor, promoting the
differentiation of T helper cell type I and/or suppressing the differentiation of T helper
cell type II are introduced.

[0003]

As Non Patent Literatures, a worldwide study in which, among bacteria species ,
belonging to the genus Clostridium bacteria species and bacteria both involved in the |
control of immune system cells are identified is known (Non Patent Literature 1).
Also known are segmented filamentous bacteria (SFB) which are specific bacteria
capable of regulating immune systems (Non Patent Literature 2) and an extremely
important study for searching for an effective gene capable of protecting against 0157
in a bifidobacterium (Non Patent Literature 3).

[0004]

In these techniques, however, the control of enterobacterial florae depending
on the types of the enterobacterial florae with genetic backgrounds of hosts taken into
consideration is not referred. In recent years, study data which demonstrate worldwide
that both of feeds and sexual difference affect the constitution of an intestinal microbial
flora have been reported (Non Patent Literature 4), and it has been shown that the

diversity of an enterobacterial flora is important for the measure against metabolome in
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human bodies (Non Patent Literature 5). Therefore, it is considered that it will be
needed in the future to design a combination of proper probiotics on the basis of the
genetic backgrounds of hosts.

[0005]

On the other hand, the present inventors have succeeded in the establishment of
techniques for probiotics having influence on animal living bodies by using
thermophilic bacteria which are one type of extremophiles capable of hardly
proliferating in an ambient temperature range (Patent Literatures 4 and 5, and Non
Patent Literature 5).
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[0008]

In the conventional techniques, the idea of administering different probiotics to
different animals depending on diatheses of the animals has not been established yet.
However, it is known that bacterial florae that form intestinal environments as well as
genetic backgrounds vary é,Teatly depending on the species of animals. Therefore,
probiotics or prebiotics which can be utilized with the above-mentioned situations taken
into consideration may be demanded.

[0009]

The diatheses of animals vary depending on genetic backgrounds of the
animals, and the microbial structure of an enterobacterial flora inherent in a host and the
behavior of the concentration of a biclogical molecule sometimes vary depending on the

diathesis of the host. An antibiotic is sometimes used as a control for an

enterobacterial flora. In this case, however, it is a concern that the diversity of an
enterobacterial florae may be lost and an adverse effect on intestinal environments may

develop. In these cases it is necessary to administer a proper probiotic.

[0010]

A thermophilic bacterium probiotic which can act depending on the properties
of animals of strains having susceptibility to fatness and animals of strains having
insusceptibility to fatness is used. By using this probiotic, the population of
enterobacterial florae in a host is modified and the behavior of a physiological molecule
in the liver is contrplled properly. A thermophilic bacterium probiotic which can also

act in the case where the properties of animal species or an aging phenomenon in the
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intestine is observed is used. By using this thermophilic bacterium probiotic, the
population of enterobacterial florae in a host is modified and the behavior of
enterobacterial florae is controlled properly. For these reasons, a bacterium having
Accession No. NITE BP-863, which is one of thermophilic Bacillus bactgriaj is used.
Accession No. NITE BP-863 has been internationally deposited by the present inventors
with National Institute of Technology and Evaluation (NITE) Patent Microorganisms
Depositary (NPMD) (#122, 2-5-8 Kazusakamatari, Kisarazu-shi, Chiba, Japan) on
January 15, 2010 (Accession No. BP-863).

[0011]

The present invention also includes a method for producing a preparation
which can exert a function of a probiotic or prebiotic depending on diatheses ever when
the preparation is prepared using a mixture of microorganisms.

[0012]

According to an aspect of the invention there is provided a microbial preparation for
controlling the proportion of the population of bacteria belonging to the division Bacteroidetes,
Firmicutes or Proteobacteria or the proportion of the population of bacteria belonging to
the genus Clostridium, Lactobacillus, Bifidobacterium or Bacteroidetes in
enterobacterial florae in an animal body, and for controlling the concentration of a
functional molecule contained in a living body, the microbial preparation containing a
microorganism P01931 (Accession No. BP-1931; internationally deposited with
National Institute of Technology and Evaluation (NITE) Patent Microorganisms
Depositary (NPMD) (#122, 2-5-8 Kazusakamatari, Kisarazu-shi, Chiba, Japan) on
September 4, 2014), or MK-01A (Accession No. BP-02066; internationally deposited
with National Institute of Technology and Evaluation (NITE) Patent Microorganisms

Depositary INPMD) (#122, 2-5-8 Kazusakamatari, Kisarazu-shi, Chiba, Japan) on June
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17, 2015), or MK-03A (Accession No. BP-02067; internationally deposited with
National Institute of Technology and Evaluation (NITE) Patent Microorganisms
Depositary (NPMD) (#122, 2-5-8 Kazusakamatari, Kisarazu-shi, Chiba, Japan) on June
17, 2015), or a component of the microorganism.

[0013]

According to another aspect of the invention, there is provided a microbial preparation

for reducing bacteria belonging to at least one genus selected from the genera Enterococcus,
Streptococcus and Clostridium cluster X1 that increases with age and fatness among

opportunistic infection bacteria in enterobacterial florae confirmed in individual animal
species, the microbial preparation containing a microorganism having Accession No. NITE
BP-863 or a component of the microorganism having Accession No. NITE BP-863.

[G014]

In one embodiment there is provided a microbial preparation having a function

recited in the present invention and capable of increasing Lactobacillus amylovorans in

chickens, pigs and other animals.

[0015]

In another embodiment there is provided a microbial preparation having a function
recited in the present invention and capable of increasing the diversity of a bacterial
flora.

rooiei

In a further embodiment there is provided a microbial preparation having a function

recited in the present invention and capable of controlling the function of
enterobacterial florae and a physiological function in an animal body depending on a
diathesis associated with susceptibility to fatness or insusceptibility to fatness.

[0017]
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In a still further embodiment there is provided a health food capable of reducing the
amount of an antibiotic to be used and exhibiting a diathesis-improving function
depending on the diathesis of an animgIAbody and a human body by utilizing a function
recited in the present invention.
[0018] L

In yet another embodiment there is provided a medicine capable of reducing the
amount of an antibiotic to be used and exhibiting a diathesis-improving function

depending onr the diathesis of an animal body and a human body by utilizing a function

recited in the present invention.

[0019]

In the context of the present application, it becomes possible fousea
tailor-made type probiotic or prebiotic on the basis of genetic backgrounds of host
animals, and therefore the spread of the probiotic or prebiotic is considered to be greatly
effective. That is, for human bodies, it is conceived to deal depending on the
difference in human races, the difference in districts, the difference in eating habits or
the difference in disease types. In animals, it is obvious that the enterobacterial florae
and diatheses vary depending on whether the animals are pet animals, farm animals or
domestic poultry. Therefore, it becomes possible to establish a probiotic or prebiotic
depending on the desired purpose with the above-mentioned differences taken into
consideration. In addition, according to the present invention, it also becomes possible
to control the microbial structure of an enterobacterial flora at ambient temperature
inherent to hosts and the concentration of a biological molecule involved in a
physiological function, depending on genetic backgrounds of animals, i.e., the property

of a fatness-susceptible or fatness-insusceptible diathesis. Furthermore, it becomes
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possible to develop and spread a probiotic which can act efficiently depending on the
diatheses of animals. Furthermore, it also becomes possible to control the increase or
decrease in diversity of an enterobacterial flora, particularly to reduce opportunistic
infection bacteria, depending on the genetic background-related diatheses of animals or
the microbial structure of the enterobacterial flora at ambient temperature inherent to the
hosts, thereby maintaining the population of useful bacteria.

[0020]

We can increase the diversity of an enterobacterial flora significantly and
particularly can reduce opportunistic infection bacteria in chickens, pigs and dogs by
using a feed containing the BP-863. For example, the conventional problems can be
solved by reducing the population of bacteria belonging to the genus Enteroccocus in
chickens, the population of bacteria belonging to the genus Streptococcus in pigs and
the population of bacteria belonging to the genus Clostoridium, which normally
increases in old dogs, in dogs and by administering a species-specific useful bacterium,
which tends to be decreased in these animal species, in combination.  In this regard,
the diatheses of animals vary depending on genetic backgrounds of the animals, and the
microbial structure of an enterobacterial flora inherent in a host and the behavior of the
concentration of a biological molecule sometimes vary depending on the diathesis of the
host. In this case, it is needed to administer a proper probiotic. Thus, studies on
diathesis-dependent probiotics which can control the diathesis-dependent properties are
future challenges. There is also a case where an antibiotic is used as a control for an
enterobacterial flora. In this case, the diversity of the enterobacterial flora may be lost
and a possibility of the occurrence of adverse effects in intestinal environments is
concerned. In this case, the administration of a proper probiotic is needed.

BRIEF DESCRIPTION OF THE DRAWINGS



[0021]

Fig. 1 shows a conceptual diagram of a diathesis-dependent probiotic.

Fig. 2 shows thermophilic bacteria which can be used in a diathesis-dependent
probiotic and a standard bacterium strain for the thermophilic bacteria.

Fig. 3 shows the regulation of the glycolytic system in a liver using a
diathesis-dependent probiotic.

Fig. 4 shows the regulation of B-oxidation and the TCA cycle in a liver using a
diathesis-dependent probiotic.

Fig. 5 shows the regulation of the urea cycle in a liver using a
diathesis-dependent probiotic.

Fig. 6 shows a conceptual diagram illustrating the control of enterobacterial
flora without relying on the use of an antibiotic.

Fig. 7 shows a weight gain rate in a piglet receiving oral feeding of BP-863.

Fig. 8 shows a diversity of a bacterial flora in feces from a piglet receiving oral
feeding of BP-863.

Fig. 9 shows the behavior of an opportunistic infection bacterium in feces from
a piglet.

Fig. 10 shows the behavior of an opportunistic infection bacterium and a
diversity of a bacterial flora in feces from a chicken.
DESCRIPTION OF EMBODIMENTS OF THE INVENTION
[0022]

Next, an embodiment of the present invention will be described. However, the present
invention is not limited to the embodiments as described herein.
[0023]

Examples of the microorganism to be used in the present invention include

10
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thermophilic microorganisms of multiple organism species. Specific examples of the
organism species include Bacillus coagulans and Bacillus thermoamylovorans, and
related species thereof. The microorganism to be used in the present invention is
particularly preferably the microorganism having Accession No. NITE P-01931 and/or
a microorganism having Accession No. NITE BP-1051 (internationally deposited with
National Institute of Technology and Evaluation (NITE) Patent Microorganisms
Depositary (NPMD) (2-5-8 Kazusakamatari, Kisarazu-shi, Chiba, Japan) on January 18,
2011) and/or the microorganism having Accession No. NITE BP-863 and/or a mixture
of microorganisms MK-01 of which the accession was refused by National Institute of
Technology and Evaluation (NITE) Patent Microorganisms Depositary (NPMD)
because the strain was a mixture of microorganisms (Accession Refusal Notice No.
2014-0319) and/or a mixture of microorganisms MK-03 of which the accession was
refused by National Institute of Technology and Evaluation (NITE) Patent
Microorganisms Depositary (NPMD) because the strain was a mixture of
microorganisms (Accession Refusal Notice No. 2014-0321).  The species relating to
Bacillus thermoamylovorans, particularly the group of microorganisms to be used in the
present invention is preferably microorganisms having Accession No. NITE BP-863.
[0024]

Examples of the microorganism that can be mixcd with the microbial material
to be used in the present invention include microorganisms belonging to the genera
Lactobacillus and Bifidobacterium and thermophilic microorganisms belonging to the
genera Bacillus, Lysinibacillus, Virgibacillus, Anoxybacillus and Paenibacillus. The
desired physiological activity can also be achieved when Thermophiles inoculum
MIROKU HZK including microorganisms belonging the genera Meiothermus,

Vulcanithermus, Thermus and Oceanobacillus in the division Deinococcus-Thermus are

11
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co-present. The accession of this group of microorganisms Thermophiles inoculum
MIROKU H2K was refused in National Institute of Technology and Evaluation (NITE)
Patent Microorganisms Depositary (NPMD) because the strain was a mixture of
microorganisms and could not be cultured easily, and therefore have been stored in
Miroku Co., Ltd. (Kitsuki-shi, Ohita, Japan). As the group of microorganisms that can
be co-present, microorganisms having Accession No. PTA-1773 which have been
internationally deposited with ATCC (American Type Culture Collection, 10801
University Boulevard Manassas, Virginia 20110-2209, USA) on May 1, 2000 can also
be used. In addition, microorganisms that have been deposited with National Institute
of Technology and Evaluation (NITE) Patent Microorganisms Depositary (NPMD) as a
mixture of microorganisms under Accession No. NITE BP-1051 can also be used.
[0025]

The Accession No. PTA-1773 is a thermophilic bacteria species.
[0026]

in the preparation according to the present invention, a microorganism of each
of the above-mentioned bacteria strains or a functional component derived from the
microorganism is preferably contained in an amount of about 10 cells/g to about 10°
cells/g.

[0027]

We have found that a thermophilic bacterium causes different physiological
reactions in mice of different strains, using the above-mentioned microorganisms.
When cells of each of the bacterium are administered to a mouse of a
fatness-susceptible strain to a mouse of a fatness-insusceptible strain, the populations of
bacteria belonging to the division Bacteroidetes, bacteria belonging to the genus

Clostridium and bacteria belonging to the genus Lactobacillus in a microflora in the

12



intestine can be controlled and the concentration of a functional molecule in a liver can
also be controlled. In bacteria belonging to a single strain, there are a bacterial strain
that tends to exert the effecf thereof both on mice of a fatness-susceptible strain and
mice of a fatness-insusceptible strain in the same manner and a bacterial strain that
tends to exert the effect thereof on mice of a fatness-susceptible strain and mice of a
fatness-insusceptible strain in a quite opposite manner. By utilizing these natures, the
bacteria are used as diathesis-dependent probiotics and consgquently the conventional
problems can be solved.

[0028]

The diversity of an enterobacterial flora can be increased significantly and
particularly opportunistic infection bacteria can be reduced utilizing the
above-mentioned microorganisms and by using a feed containing the BP-863 in
chickens, pigs and dogs. For example, the conventional problems can be solved by
reducing the population of bacteria belonging to the genus Enteroccocus in chickens,
the population of bacteria belonging to the genus Streptococcus in pigs and the
population of bacteria belonging to the genus Clostoridium, which normally increases in
old dogs, in dogs. By utilizing these natures, the bacteria are used as probiotics

capable of controlling an enterobacterial flora without relying on an antibiotic,

[0029]
(Example 1)

In a breeding test under a high-fat diet, the test was carried out using the

formulations shown in Table 1.
[0030]

[Table 1]

13
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Tablel

Formulation High—fat diet(lard) High—fat diet
Moisture 6.2 g 6.2 g

Protein 18.9 g 255 g

General Fat 24.2 g 32 g
components Ash 49 g 4 g
Fiber 23 g 2.9 g

. Carbohydrate 435 g 20 4 g

Total 100 g 100 g

¥ High-fat diet (lard) contained 20% of lard
[0031]

BALB/c and C57BL/6 mice (male, three-week old) were introduced and then
raised preliminarily for 5 days, and then an experiment started. The four groups (1) to
(4) mentioned below were provided for each of the mouse strains, i.e., eight groups in
total: (1) a group raised with a high-fat diet (lard) (a control group) (symbol mA for
BALB/c) (symbol mE for C57BL/6); (2) a group raised with a high-fat diet (lard) + with
the addition of a thermophilic bacterium MKO01A solution to drinking water (symbol
mB for BALB/c) (symbol mF for C57BL/6); (3) a group raised with a high-fat diet
(lard) + with the addition of a thermophilic bacterium P01931 solution to drinking water
(symbol mC for BALB/c) (symbol mG for C57BL/6); and (4) a group raised with a
high-fat diet (lard) + with the addition of a thermophilic bacterium MKO03A solution to
drinking water (symbol mD for BALB/c) (symbol mH for C57BL/6). A group of mice,
which was composed of five mice, was raised in one cage. A formulated feed (MF
manufactured by Oriental Yeast Co., Ltd. ™) was used as a standard feed, and the high-fat
diet was produced by KBT Oriental Co., Ltd. (Tosu-shi, Saga, Japan), in which the fat
content was adjusted to 24% (wherein lard made up 20%). The mice were allowed to

take tap water ad libitum as the drinking water. In groups other than the control group,

14
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a 1.0% solution of the corresponding thermophilic bacterium was added to the drinking

water.

The mice were allowed to take a feed ad libitum within an intake limitation of

25 gper day. The mice were raised for 2 months, and were then subjected to the

measurement of body weights, the collection of blood or the like, anatomy and the

collection of livers and feces.

analysis and a bacterial flora analysis.

The livers and feces were subjected to a metabolomic

The bacteria strains are shown in Fig. 2.

Genetically, a 16SrDNA sequence in each of the bacteria strains was exactly the same

as that in Bacillus coagulans (ATCC™,) that is a standard strain. However, the bacteria

strains were different from each other morphologically.

[0032]

As the results of the bacterial flora analysis, in the BALB/c mice, the change in

bacterial flora in feces was confirmed in four groups, as shown in Tables 2 and 3.

Especially in the mD group in which the body weight increasing tendency was low, a

tendency that the populations of the bacteria belonging to the genera Clostridium and

Lactobacillus were increased was confirmed.

[0033]

[Table 2]

Table2 Bacterial flora data of division level

BALB/c Average

Phy | um mA CF mB Cf mC Cf mD Cf
Firmicutes 1201.75 928. 25 1433.5 1916.25
Actinobacteria 935. 25 967.5 367 252.75
Bacteroidetes 367.5 123 652 438.5
Proteobacteria 14.5 25.25 40.75 40
Deferribacteres 1.25 5.5 12.5 4,25

[0034]

CA 2987013 2018-07-03
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[Table 3]

Table 3 Bacterial flora data of genus level

BALB/c Average
Genus mA Cf uB Cf C Cf ub Cf
Clostridium 950. 5 518 738.25 1248. 25
Bifidobacterium  |887.5 868. 25 313 196. 25
Lactobacillus 36.5 60. 25 81.75 199. 25
Bacteroides 28 86 83 40. 25
Robinsoniella 8.25 18 16 18.25
[0035]

As the results of the bacterial flora analysis, in the C57BL/6 mice, the change
in bacterial flora in feces was confirmed in four groups, as shown in Tables 4 and 5.
Especially in the mG group in which the body weight increasing tendency was low, a
tendency that the populations of the bacteria belonging to the genera Clostridium and

Lactobacillus were increased was confirmed.

[0036]

[Table 4]

Table 4
C57BL/6 Average
Phy fum mE Cf mF Cf mG Cf mH Cf
Firmicutes 1351.5 1273 1676 1365
Bacteroidetes 897.25 937 739.5 715.25
Actinobacteria 41.75 107.25 21 43
Protecbacteria 23.5 24 8.5 14.75
Verrucomicrobia 7. 25 0.75 4 1.25

[0037]

[Table 5]
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Table 5

C57BL/6 Average

Genus mE Cf mF Cf mG Cf mH Cf
Lactobacil fus 593 131.75 793 160. 75
Clostridium 19.25 66. 75 43.75 54.5
Robinsoniel la 44 25 73.25 41.5 17
Bacteroides 45 47.25 27.25 29
Bifidobacterium 7.25 81 2.75 18.5

[0038]

The analysis on diversity of the bacterial flora was confirmed by two kinds of
methods.  As a result, it was found that the diversity tended to increase in both of the
bacteria strain administration groups, as shown in Tables 6 and 7, and therefore both of

the groups were not different from each other with respect to this matter.

[0039]
[Table 6]
Table 6 Diversity analysis of bacterial flora
mA mB mC mD
Index {contral) (MK-01A) (P0O1931) (MK~03A)
OTU number 100 111 132 124
Chaol 100 103 116 132
[0040]
[Table 7]
Table 7 Diversity analysis of bacterial flora
mE mF mG mH
Index (control) (MK-01A) (PO1931) (MK-03A)
OTU number 100 121 106 116
Chaot 100 116 100 114

[0041]
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Next, the metabolomic analysis on a liver was carried out by CE-MS. Asa
result, the concentrations of biological functional molecules were different among the
groups, as shown in Table 8. The results were not necessarily the same in some of the
strains. [n the analysis with respect to the glycolytic system, the decreasing tendency
was confirmed in the production of F6P and G6P regardless of the types of the strains of
the mice, as shown in Fig. 3. In contrast, in the analysis with respect to the TCA cycle,
the increasing tendency was confirmed only in the mD group to which the MK03A

strain was administered, but no change was observed in the other groups.
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[0042]

[Table 8]
Table 8 Metabolomic analysis data on a liver
BALB/c 3W C57BL/6 3W

Functional moleculef. . .| MKOIA | P0O1931 |MKO3A |, . | MKOIA | P01931 |MKO3A
in a liver
Allantoin 10098 76 90 100|101 104 100
alpha—-Aminoadipat | 100 | 71 78 74 10098 82 99
le3etaine 10073 98 173 100|105 95 71
Carnitine 10092 93 119 100|102 99 97
cis-Aconitate 10098 87 138 100]95 102 87
Choline 100 107 120 151 10090 103 120
FeP 100103 73 27 10085 86 42
GeP 100110 70 30 100 106 91 39
GABA 10092 111 176 100174 306 385
Gluconate 100|125 120 142 100 92 89 106
Hypoxanthine 100123 137 196 100125 166 177
Inosine 100|112 116 115 100126 125 105
Isethionate 100 113 119 168 100}98 108 105
Lys 100} 101 113 141 100119 151 186
Met 10095 102 204 1001} 118 151 175
N-Acetylglucosami | 100 | 110 136 231 1001} 147 232 262
;fAcetylglutamate 100} 77 61 81 10090 69 73
Pantothenate 100|121 129 203 100} 142 187 254
Thiamine 100|136 145 176 100§ 111 119 107
Xanthine 100|109 122 163 100} 117 135 161
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[0043]

BALB/c and C57BL/6 mice (male, three-week old; and male, eight-week old)
were introduced and then raised preliminarily for 5 days, and then an experiment started.
The three groups (1) to (3) mentioned below were provided: (1) a group raised in a
normal manner (a control group); (2) a group with the addition of the BP-863; and (3) a
group with the addition of a mixed solution to drinking water. A group of mice, which
was composed of five mice, was raised in one cage. The mice were allowed to take
tap water ad libitum as the drinking water, and were also allowed to take a feed ad
libitum. The mice were raised for 3 months, and were then subjected to the
measurement of body weights, the collection of blood or the like, anatomy and the
collection of livers. The liver was subjected to a metabolomic analysis.

[0044]

As the result of the blood analysis, the concentrations of leptin in serum in the
CS57BL/6 mice were higher than those in the BALB/c mice, but the C57BL/6 mice were
likely to gain much body weights compared with the BALB/c mice.

[0045]

As the result of the metabolomic analysis on livers, the same tendency was not

observed depending on the age in weeks of the mice at the time of starting of

administration and the strain of the mice, as shown m Tables 9 and 10.
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[Table 9]

Table 9
Functional molecule | B6 3% BALB/c 3w
in a liver High-fat diet] BP—863 |Mixed slutionHigh-fat diet] BP~863 [Mixed slution
Allantoin 100 96 109 100 123 101
alpha—Aminoadipate | 100 289 144 100 178 147
Betaine 100 91 142 100 146 161
Carnitine 100 130 118 100 110 103
Choline 100 86 95 100 118 116
cis-Aconitate 100 217 377 100 469 498
F6P 100 101 61 100 88 75
G6P 100 9 57 100 100 76
GABA 100 76 104 100 67 64
Gluconate 100 88 92 100 112 132
Hypoxanthine 100 81 94 100 82 151
Inosine 100 91 93 100 108 95
Isethionate 100 106 82 100 133 114
Lys 100 91 98 100 105 138
Met 100 86 121 100 89 112
N-Acetylglucosamine | 100 84 89 100 78 87
N-Acetylglutamate 100 i71 139 100 190 170
Pantothenate 100 72 71 100 110 88
Thiamine 100 82 92 100 119 111
Xanthosine 100 93 102 100 109 104
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[0047]

[Table 10]

Table 10
Functional molecule | B6 8w BALB/c 8w
in a liver High-tat diet| BP~863  Mixed slutionlHigh-fat diet]! BP-863  |Mixed slutiod
Allantoin 100 94 98 100 98 87
alpha-Aminoadipate | 100 104 139 100 153 152
Betaine 100 70 53 100 144 128
Carnitine 100 99 112 100 97 97
Choline 100 106 120 100 161 120
cis—-Aconitate 100 98 120 100 447 1076
FeP 100 94 79 100 62 51
G6P 100 98 86 100 71 59
GABA 100 133 158 100 78 90
Gluconate 100 48 108 100 145 i11
Hypoxanthine 100 111 139 100 97 102
Inosine 100 101 116 100 99 109
Isethionate 100 230 252 100 80 89
Lys 100 91 126 100 134 150
Met 100 95 118 100 119 111
N-Acetylglucosamine | 100 91 136 100 98 121
N-Acetylglutamate 100 97 158 100 152 122
Pantothenate 100 29 19 100 120 104
Thiamine 100 116 143 100 99 87
Xanthosine 100 111 133 100 116 137

[0048]

The above results indicate that almost similar physiological reactions were
induced by the bacterial species under a high-fat diet condition both in the mice each
having a fatness-susceptible diathesis (C57BL/6) and the mice each having a
fatness-insusceptible diathesis (BALB/c). As shown in Table 1, it was found that
almost similar physiological reactions, including the increase in bacteria belonging to
the division Bacteroidetes in the microflora in the intestine and the suppression of the

glycolytic system, the activation of the TCA cycle and the activation of the urea cycle in
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the liver, were induced. The increase in free amino acids was confirmed only in the
mice of a fatness-insusceptible strain. The reaction was observed significantly in
newborn three-week-old mice, while a slightly different reaction was observed in the
eight-week old mice.

Therefore, it was concluded that the technique of the present invention is novel
over the prior art.

[0049]
(Example 2)

A feed was prepared by blending the BP-863 to a feed in an amount of 10 per
1 kg of the feed, and the resultant feed was fed for 3 weeks to piglets which were born
from the same mother pig and were about 30 day old from the time of birth.

[0050]

As aresult, it was confirmed that the weight gain rate in the piglets tended to
increase by about 5% (see Fig. 7). At this point of time, total DNA was extracted from
porcine feces, and then subjected to the comprehensive analysis on bacterial 16STDNA
using a next-generation sequencer. That is, the analysis of a bacterial flora in porcine
feces was carried out with respect to bacterial 16SrDNA using a next-generation
sequencer through a 3000 read analysis. As a result, a change in bacterial flora was
confirmed between pigs to which a feed containing the BP-863 was fed and pigs in a
non-administered group, and the population of opportunistic infection bacteria was
remarkably reduced. On the other hand, the number of detected bacterial species was
significantly increased in the BP-863-fed zone in the 3000 reads. This analysis was
carried out employing the method described in DNA Res. Jun; 20(3): 241-253, 2013
and the method described in DNA Res. Feb; 21(1): 15-25, 2014.

[0051]
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Specifically, as the result of the UniFrac analysis, the bacterial flora of the
BP-863-unadministered group and the bacterial flora of the BP-863-administered group
were significantly different from each other, as shown in Fig. 8. In addition, the
number of detected units having different sequences (OUT) was increased in ’;he
BP—863—administered group, which demonstrates that diversity was increased. ~As the
result of the detailed analysis, the population of bacterial species related to bacteria
belonging to the genus Streptococcus which is assumed to be an opportunistic infection
bacterium was remarkably reduced. It was also confirmed that the population of
bacterial species belonging to cluster XI, among the genus Clostoridium, tended to be
reduced. An example of the bacterium belonging to the genus Clostoridium, cluster XI
is Clostridium mayombei. Clostoridium cluster X1 is known as one of bacteria that
have been assumed to be increased during the experience of fatness in an experiment
using mice (Nature Jul 4; 499(7456): 97-101, 2013).

[0052]

As the bacteria that belog to the genus Streptococcus were also expected
to be reduced in pigs in other experiment systems, Streptococcus alactoriticus,
Streptococcus galactotiticus, Strebtococcus orisuis and Streptococcus hyointestinalis
were conceived.

{0053]

In the experiment, Lactobacillus amylovorus and a bacterium belonging to the

genus Bifidobacterium, among lactic acid bacteria, tended to be increased.

[0054]

In general, the increase in the population of bacterial species belonging to the
genus Clostridium in the intestine is observed with age. The tendency of reduction in

Clostridium X1 in the enterobacterial florac in an animal body receiving the
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administration of BP-863 was also confirmed in old dogs.
[0055]
(Example 3)

Each of a feed containing the BP-863 and a feed not containing the BP-863
was fed to big chicks of egg-laying chickens for 18 weeks, and the bacterial flora in
feces from each of the chicks was analyzed in the same manner as described in
paragraph [0050].

[0056]

The analysis of a bacterial flora in chicken feces was carried out with respect to

bacterial 16StDNA using a next-generation sequencer through a 1800 read analysis.
As aresult, a change in bacterial flora was confirmed between chickens to which a feed
containing the BP-863 was fed and chickens of a non-administered group, and bacteria
belonging to the genus Enterococuus, which are known as vancomycin-resistant
bacteria, were remarkably reduced. On the other hand, the number of detected
bacterial species was significantly increased in the BP-863-fed zone among the 1800
reads. Specifically, a significant difference in bacterial flora was confirmed between
the BP-863-administered group and the BP-863-unadministered group, as shown in Fig.
10. In addition, the number of units having different sequences (OUT) was increased
in the BP-863-administered group, which demonstrates that diversity was increased.
Particularly, the population of Enterococcus gallinarum, which is one of bacteria
belonging to the genus Enterococcus, was remarkably reduced. In this experiment, the
tendency of increase in the population of Lactobacillus amylovorus was confirmed.
[0057]

From these results, it was confirmed that the BP-863 has a tendency to control

a bacterial flora and particularly increase the diversity of the bacterial flora, while it was
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demonstrated that the BP-863 increases the population of specific useful bacteria and
promotes the decrease in population of specific opportunistic infection bacteria. When
an antibiotic is administered, this tendency causes the death of many enterobacterial
florae and therefore causes the loss of diversity of a bacterial flora. Therefore, it can
be considered that the technique of the present invention is novel over the prior art. As
mentioned above, in recent years, it has been found that the diversity of an
enterobacterial flora is essential for the control of obesity or the prevention of various
diseases. Therefore, it is considered that the effectiveness of the present invention is
high. According to the present invention, it is expected that it becomes possible to
reduce specific opportunistic infection bacteria without relying on the use of antibiotics,
and it also becomes possible to produce the diversity of an enterobacterial flora
regardless of the types of species of animals to prevent various diseases.

[Accession Numbers]

[0058]

NITE BP-01931

[0059]

NITE BP-02066

[0060]

NITE BP-2067

[0061]

NITE BP-863

[0062]

NITE BP-1051

[0063]

ATCC PTA-1773
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[0064]
Accession Refusal Notice No. 2014-0319
[0065]
Accession Refusal Notice No. 2014-0321
[0066]

Thermophiles inoculum MIROKU M2K strain
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The embodiments of the invention in which an exclusive property or

privilege is claimed are defined as follows:

1. A microbial preparation when used to increase the diversity of
enterobacterial flora in an animal, wherein said microbial preparation

comprises the microorganism MK-01A deposited under NITE BP-02066.

2. Use of the microbial preparation according to claim 1 to increase the

diversity of enterobacterial flora in an animal.
3. A health food comprising the microbial preparation according to claim
1, when used to increase the diversity of enterobacterial flora in an

animal.

4. A medicine comprising the microbial preparation according to claim 1,

when used to increase the diversity of enterobacterial flora in an animal.
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[Fig.3]
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[Fig.7]
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[Fig.9]

Detection rate (%)

Streptococcus sp.

[Fig.10]

PCo2 - Percent variation expisined 21.0%

150 150
100 + T 100
50 + )
0 i
Control BP-863
_ UniFrac PCoA P1 vs P2 (Unweighted)
(1800 read, n=3) & S
02 ¢ f,/! A \\ 60 -
/ Y 50 ¢
o1 -/ y :
f{Control group ‘\ 40 -
PN I I 3
{ [ 20
| SR /
A [ 10
\ "
BP-863 AN / 0 -
group AN ’/ ;

PCo1 - Percent varlation explalied 31.6%

Richness

100.0+2.9

Clostridium sp. (cluster Xi)

Enterococcus sp.

Gontrol

BP-863 feed

N

_ Br-ss3
(meansSE, %)




bacterium strain

Bacillus coagulans 5= % MK-01A (BP-02066)




	Page 1 - COVER_PAGE
	Page 2 - COVER_PAGE
	Page 3 - ABSTRACT
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - DESCRIPTION
	Page 17 - DESCRIPTION
	Page 18 - DESCRIPTION
	Page 19 - DESCRIPTION
	Page 20 - DESCRIPTION
	Page 21 - DESCRIPTION
	Page 22 - DESCRIPTION
	Page 23 - DESCRIPTION
	Page 24 - DESCRIPTION
	Page 25 - DESCRIPTION
	Page 26 - DESCRIPTION
	Page 27 - DESCRIPTION
	Page 28 - DESCRIPTION
	Page 29 - DESCRIPTION
	Page 30 - DESCRIPTION
	Page 31 - CLAIMS
	Page 32 - DRAWINGS
	Page 33 - DRAWINGS
	Page 34 - DRAWINGS
	Page 35 - DRAWINGS
	Page 36 - DRAWINGS
	Page 37 - DRAWINGS
	Page 38 - REPRESENTATIVE_DRAWING

