19 DANMARK (10)

(91)

(49)

(80)

(86)
(86)
(87)
(30)

(84)

(73)
(72)
(74)

(94)

(96)

DK/EP 3318251 13

(12) Overseettelse af
europeeisk patentskrift

Patent- g

Varemeerkestyreisen

nt.Cl.: A 61 K 35/747 (2015.01)
A 61 K 31/4188 (2006.01)
A 61 K 31/51 (2006.01)

A 61 K 31/675 (2006.01)
A61P 1/16 (2006.01)
A61P 3/04 (2006.01)

A61P 9/10 (2006.01)

A 61 K 31/047 (2006.01)
A 61 K 31/4415 (2006.01)
A 61 K 31/519 (2006.01)
A 61 K 31/714 (2006.01)
A61P 3/00 (2006.01)
A61P 3/06 (2006.01)
A61P 9/12 (2006.01)

A 61 K 31/197 (2006.01)
A 61 K 31/455 (2006.01)
A 61 K 31/525 (2006.01)
A 61 K 35/744 (2015.01)
A61P 3/02(2006.01)
A61P 3/10 (2006.01)

Oversaettelsen bekendtgjort den: 2021-04-19

Dato for Den Europaeiske Patentmyndigheds
bekendtgorelse om meddelelse af patentet: 2021-03-24

Europaeisk ansggning nr.: 17198838.9
Europaeisk indleveringsdag: 2017-10-27
Den europasiske ansggnings publiceringsdag: 2018-05-09

Prioritet: 2016-11-03 KR 20160146008
Designerede stater: AL AT BE BG CH CY CZ DE DK EE ES FIFR GB GR HR HU IE IS IT LI LT LU LV
MC MK MT NL NO PL PT RO RS SE SI SK SM TR

Patenthaver: Cell Biotech Co., Ltd., 50, Aegibong-ro 409 Beon-gil, Wolgot-myeon, Gyeonggi-do 10003, Sydkorea
Opfinder: CHUNG, Myung-jun, 113-2001, 270, Sinbanpo-ro, Seocho-gu, Seoul 06544, Sydkorea
Fuldmaegtig i Danmark: NORDIC PATENT SERVICE A/S, Bredgade 30, 1260 Kobenhavn K, Danmark

Benaevnelse: SAMMENSZTNING TIL FOREBYGGELSE ELLER BEHANDLING AF FEDME ELLER
LIPIDRELATERET METABOLISK SYGDOM

Fremdragne publikationer:

EP-A1-2 022 502

WO-A1-2010/124387

WO-A1-2015/172191

WO-A1-2016/020488

US-A1- 2013 029 906

MORTEZA SAFAVI ET AL: "The effects of synbiotic supplementation on some cardio-metabolic risk factors in
overweight and obese children: a randomized triple-masked controlled trial”, INTERNATIONAL JOURNAL OF
FOOD SCIENCES AND NUTRITION, vol. 64, no. 6, 12 March 2013 (2013-03-12) , pages 687-693, XP055457014,
GB ISSN: 0963-7486, DOI: 10.3109/09637486.2013.775224

ANNA IACONO ET AL: "Probiotics as an emerging therapeutic strategy to treat NAFLD: focus on molecular and
biochemical mechanisms’, THE JOURNAL OF NUTRITIONAL BIOCHEMISTRY, ELSEVIER, AMSTERDAM, NL,
vol. 22, no. 8, 25 October 2010 (2010-10-25), pages 699-711, XP028239190, ISSN: 0955-2863, DOI:
10.1016/J.JNUTBIO.2010.10.002 [retrieved on 2010-11-08]

B J CHANG ET AL: "Effect of functional yogurt NY-YP901 in improving the trait of metabolic syndrome",
EUROPEAN JOURNAL OF CLINICAL NUTRITION, vol. 65, no. 11, 22 June 2011 (2011-06-22) , pages 1250-1255,
XP055458136, GB ISSN: 0954-3007, DOI: 10.1038/ejcn.2011.115

Fortsaettes ...



DK/EP 3318251 13

AGERHOLM-LARSEN L ET AL: "Effect of 8 week intake of probiotic milk products on risk factors for
cardiovascular diseases”, EUROPEAN JOURNAL OF CLINICAL NUTRIT, XX, XX, vol. 54, no. 4, 1 April 2000
(2000-04-01), pages 288-297, XP009088191,

CHEIK NADIA CARLA ET AL: "Effects of a ferment soy product on the adipocyte area reduction and
dyslipidemia control in hypercholesterolemic adult male rats”, LIPIDS IN HEALTH AND DISEASE, BIOMED

CENTRAL, LONDON, GB, vol. 7, no. 1, 16 December 2008 (2008-12-16), page 50, XP021050192, ISSN: 1476-511X,
DOI: 10.1186/1476-511X-7-50



DK/EP 3318251 T3

DESCRIPTION

[Technical Field]

[0001] The present disclosure relates to a composition for preventing or treating obesity or lipid-
related metabolic disease.

[Background Art]

[0002] In recent years, the prevalence of obesity has greatly increased due to the
Westernization of eating habits and the lack of activity. Obesity causes hypertension, diabetes,
cardiovascular diseases and various cancers, and for this reason, interest In the prevention and
treatment of obesity has increased in the world.

[0003] Although obesity itself increases the body weight, makes the body obese, and thus
makes life inconvenient, the bigger problem is that obesity increases blood lipid levels to cause
arteriosclerosis and heart disease, increases insulin resistance to cause complications such as
diabetes, menstrual irregularity and cancer, and causes chronic adult diseases such as
hyperlipidemia, hypertension, coronary artery disease and stroke. For this reason, the treatment
and prevention of obesity are essential (Lee JH, J. Kor. Soc. Obes., 1:21-24, 1992; Lew EA,

Ann. Intern. Med., 103:1024-1029, 1985; KIim Kl et al., Korean J. Food Sci. Technol., 35:720-
725, 2003).

[0004] Obesity is known to be caused by genetic factors, environmental factors resulting from
Westernized eating habits, psychological factors resulting from stress, and the like, but the exact
causes or mechanisms of obesity have not been clearly found.

[0005] In the past, It has been recognized that adipocytes merely act to store surplus energy of
the human body in the form of triglycerides and to buffer external impact. However, in the recent
years, adipocytes have been recognized as an endocrine organ that secretes adipocytokines
which regulate fasting metabolism and insulin sensitivity. Specifically, adipocytokines such as
adiponectin, leptin, resistin, tumor necrosis factor alpha (TNF-a), interleukin-6 (IL-6) and the like
are known to play an important role in maintaining homeostasis and regulating energy
metabolism (Matsuzawa, Y. et al.,, Ann. Ny. Acad. Sci., 892:146-154, 1999 ; Saltiel, A.R., Nat.
Med., 7:887-888, 2001).

[0006] The goals for treating obesity can be largely classified into two. The first goal is to burn
an excess amount of fat to reduce body weight, and the second goal is to improve metabolic
iImbalance. Currently, the treatment of obesity aims not only at reducing body weight, but also at
iImproving metabolic abnormalities by early eliminating factors that cause cardiovascular
diseases. In addition, studies have been actively conducted to inhibit obesity by controlling food
iIntake and energy expenditure.
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[0007] Hypothalamus, motor nervous, autonomic nervous and peripheral nervous systems are
all involved In regulation of food intake behaviors. Particularly, the hypothalamus of the central
nervous system plays an important role in the pathology of obesity. Typical factors that are
secreted from the hypothalamus include neuropeptide Y, POMC/CART, melanocortin receptor,
norepinephrine, serotonin, and the like. Current strategies for development of obesity
therapeutic agents include reduced food intake, a reduction in caloric absorption, promotion of
exothermic reactions, regulation of energy metabolism, regulation of signaling through the
nervous system, and the like (Mi-Jung Park, Korean J Pediatr 48(2), 2005).

[0008] Obesity therapeutic drugs known to date are largely divided according to the mechanism
of action Into satiety stimulants, fat absorption Inhibitors, and antipsychotic appetite
suppressants. The most representative drugs for obesity treatment include Xenical™(Roche
Pharmaceuticals, Switzerland), Reductil™ (Abbott, USA), Exolise™ (Arkopharma, France) and
the like, but have problems in that they cause fatty stool, intestinal gas generation, abdominal
bloating, fecal incontinence and the like, and causes adverse effects such as cardiac diseases,
respiratory diseases, neurological diseases and the like, and the persistence of efficacy thereof
IS low.

[0009] Accordingly, in order to minimize the adverse effects of artificially synthesized substances
as described above, functional substances effective for weight control have been developed
from natural substances. However, anti-obesity substances extracted from such natural
substances have problems in that the effective concentration of components that exhibit efficacy
IS low and many costs are incurred because the natural substances are cultivated in farmlands
or the like

[0010] WO 2010/124387, EP 2 022 502, WO 2015/172191, and WO 2016/020488 all relate to
probiotic compositions and uses thereof for the treatment of obesity-related disorders. Z

[Disclosure]

[0011] The present invention is directed to the subject-matter set forth in the appended claims.

[Technical Problem]

[0012] It is an object of the present disclosure to provide a pharmaceutical composition capable
of preventing or treating obesity or lipid-related metabolic disease, which has an excellent effect
of reducing blood lipid and cholesterol levels.

[0013] Another object of the present disclosure is to provide a food composition capable of
alleviating or preventing obesity or lipid-related metabolic disease, which has an excellent effect
of reducing blood lipid and cholesterol levels.
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[0014] However, objects which are to be achieved by the present disclosure are not limited to
the above-mentioned objects, and other objects of the present disclosure will be clearly
understood by those skilled in the art from the following description.

[Technical Solution]

[0015] The present inventors have conducted studies, and as a result, have found that when a
combination of probiotics and a vitamin B complex is used, it has an excellent effect of
promoting the absorption of the vitamin B complex and has a synergistic effect on a reduction in
blood lipid levels, thereby completing the present disclosure.

[0016] In one embodiment, the present disclosure is directed to a pharmaceutical composition
for preventing or treating obesity or lipid-related metabolic disease, which contains, as active
Ingredients, probiotics and a vitamin B complex.

[0017] As used herein, the term "probiotics” refers to living microbial food supplements that
beneficially affect the host by improving its intestinal microbial balance. In a broader sense, the
term may be defined as living microorganisms which, when ingested In certain numbers, exert
health benefits beyond inherent basic nutrition. Cocktails of various microorganisms, particularly
species of Lactobacillus and Bifidobacterium, have traditionally been used in fermented dairy
products to promote human health. However, to be effective, the probiotics must survive under
manufacturing processes, packaging and storage conditions and must also viably pass through
gastrointestinal tracts so as to viably remain so that probiotic substances have positive health
effects.

[0018] In the present disclosure, the probiotics lactic acid bacteria strains may be cultured by a
general culture method for lactic acid bacteria, and recovered by a separation process such as
centrifugation. The recovered lactic acid bacteria may be dried by, but not limited to, freeze-
drying, and may be used as probiotics.

[0019] The kinds of probiotics that are used in the present disclosure are not particularly limited.
For example, the probiotics may comprise one or more lactic acid bacteria strains selected from
the group consisting of Streptococcus spp., Lactococcus spp., Enterococcus spp., Lactobacillus
spp., Pediococcus spp., Leuconostoc spp., Weissella spp., and Bifidobacterium spp. Preferably,
the probiotics may comprise Enterococcus faecium, Lactobacillus rhamnosus, or a mixture
thereof.

[0020] In the present disclosure, the probiotics may be contained in an amount of 3 X 10°%to 6 X
10° CFU/g based on the total weight of the composition, but are not limited thereto. If the

content of the probiotics is less than 3 X 10° CFU/g, the effect of increasing antioxidant effects
cannot be obtained, because the content thereof is low, and if the content of the probiotics is
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more than 6 X 10° CFU/g, the appearance of the composition can be poor.

[0021] Furthermore, the vitamin B complex that is used in the present disclosure may comprise
two or more selected from the group consisting of thiamine (vitamin B1), riboflavin (vitamin B2),
niacin (vitamin B3), pyridoxine (vitamin B6), biotin (vitamin B7), cyanocobalamin (vitamin B12),
salts thereof, and derivatives thereof, but is not limited thereto.

[0022] In the present disclosure, vitamin B1 (thiamin) prevents and treats beriberi that is a
neurological disease, and vitamin B2 (riboflavin), also called vitamin G, Is a component of
coenzyme that plays an important role in various metabolisms, and it is involved in a metabolism
In which cells are supplied with energy from an energy source. Furthermore, vitamin B6 is
composed of three components, pyridoxine, pyridoxal and pyridoxamine, and may be involved
IN amino acid metabolisms, heme synthesis, carbohydrate metabolisms, neurotransmitter
synthesis, vitamin formation, immunometabolism and lipid metabolisms. Moreover, vitamin B/,
also called biotin or vitamin H, acts as enzyme and cofactor and may be used for treatment of
diabetes and brittle nails. In addition, vitamin B12 (cyanocobalamin) is known to be essential for
normal growth of animals and to be involved In lipid or carbohydrate metabolisms, including
production of blood cells, maturation of bowel epithelial cells, and synthesis of nucleic acids or
proteins. Vitamin B12 may be synthesized in intestinal microorganisms, but lack of vitamin B12
may show symptoms, including megaloblastic anemia, red tongue, movement disorder, coma,
acidosis, developmental disorder, vomiting and the like.

[0023] In the present disclosure, the use of probiotics in combination with the vitamin B complex
may have a great synergistic effect on a reduction in blood lipid levels, and more specifically,
may promote esterification of blood cholesterol with respect to the levels of blood LDL (low-
density lipoprotein) cholesterol, LDL (low-density lipoprotein)/\VLDL (very-low-density lipoprotein)
cholesterols and triglycerides to thereby inhibit acyl-CoA-cholesterol acyltransferase (ACAT) that
IS Involved In cholesterol absorption, thereby reducing blood lipid levels (Witiak D. T. and D.R.

Feller (eds), Anti lipidemic Drugs: Medicinal, Chemical, and Biochemical Aspects, Elsevier, 159-
195, 1991).

[0024] As used herein, the term "obesity" may refer to a condition or disease with excessive
body fat resulting from energy imbalance.

[0025] As used herein, the term "lipid-related metabolic disease” refers to a disease caused by
excessive lipid accumulation in a living body. Specifically, the lipid-related metabolic disease may
be any one selected from the group consisting of diabetes, hyperlipidemia, fatty liver, hepatitis,
liver cirrnosis, arteriosclerosis, hypertension, cardiovascular diseases, and metabolic syndromes
In which the above-described diseases occur simultaneously, but is not limited thereto.

[0026] As used herein, the term "preventing" may refer to all actions that block symptoms of
obesity or lipid-related metabolic disease or inhibit or delay the symptoms by use of the
pharmaceutical composition according to the present disclosure.
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[0027] As used herein, the term "treating” may refer to all actions that alleviate or beneficially
change symptoms of obesity or lipid-related metabolic disease by use of the pharmaceutical
composition according to the present disclosure.

[0028] For use, the pharmaceutical composition of the present disclosure may be formulated
Into oral preparations such as powders, granules, capsules, tablets, agqueous suspensions and
the like, and forms such as external preparations, suppositories and sterile injectable solutions,
according to conventional methods, but is not limited thereto. The pharmaceutical composition
of the present disclosure may contain a pharmaceutically acceptable carrier. For oral
administration, the pharmaceutically acceptable carrier may include a binder, a lubricant, a
disintegrant, an excipient, a solubilizer, a dispersing agent, a stabilizer, a suspending agent, a
coloring agent, a flavoring agent and the like. For injectable preparations, the pharmaceutically
acceptable carrier may include a buffering agent, a preservative, an analgesic, a solubilizer, an
iIsotonic agent, a stabilizer and the like. For topical administration, the pharmaceutically
acceptable carrier may include a base, an excipient, a lubricant, a preservative and the like. The
pharmaceutical composition of the present disclosure may be formulated into a variety of
dosage forms in combination with the aforementioned pharmaceutically acceptable carriers. For
example, for oral administration, the pharmaceutical composition may be formulated into
tablets, troches, capsules, elixirs, suspensions, syrups, wafers or the like. For injectable
administration, the pharmaceutical composition may be formulated as a unit dosage ampoule or
a multiple dosage form. In addition, the pharmaceutical composition may also be formulated into
solutions, suspensions, tablets, capsules and sustained-release preparations.

[0029] Meanwhile, examples of the carrier, excipient, and diluent suitable for the formulation
may Include lactose, dextrose, sucrose, sorbitol, mannitol, xylitol, erythritol, maltitol, starch,
acaclia gum, alginate, gelatin, calcium phosphate, calcium silicate, cellulose, methyl cellulose,
microcrystalline cellulose, polyvinyl pyrrolidone, water, methylhydroxy benzoate, propylhydroxy
benzoate, talc, magnesium stearate, mineral oil or the like. In addition, the pharmaceutical
composition of the present disclosure may further contain a filler, an anti-agglutinating agent, a
lubricating agent, a wetting agent, a flavoring agent, an emulsifying agent, a preservative or the
like.

[0030] Routes of administration of the pharmaceutical composition according to the present
disclosure include, but are not Ilimited to, oral, Intravenous, Intramuscular, intra-arterial,
iIntramarrow, intrathecal, intracardiac, transdermal, subcutaneous, Iintraperitoneal, intranasal,
Intraintestinal, topical, sublingual or rectal routes. Oral or parenteral administration is preferred.

[0031] As used herein, the term "parenteral® Iincludes subcutaneous, intracutaneous,
Intravenous, intramuscular, intraarticular, intrasynovial, intrasternal, intrathecal, intralesional,
and intracranial injection or infusion techniques. The pharmaceutical composition of the present
disclosure may also be administered in the form of suppositories for rectal administration.

[0032] The pharmaceutical composition of the present disclosure may vary depending on
various factors, including the activity of a particular compound used, the patient's age, weight,
general health, sex, diet, administration time, administration mode, excretion rate, drug
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combination and the severity of a particular disease to be prevented or treated. The dose of the
pharmaceutical composition may be suitably selected by a person skilled in the art depending
on the patient’'s condition, weight, the severity of the disease, the type of drug, administration
mode and period, and the pharmaceutical composition may be administered at a dose of
0.0001 to 50 mg/kg or 0.001 to 50 mg/kg per day. The pharmaceutical composition may be
administered once or several times per day. The dose does not limit the scope of the present
disclosure in any way. The pharmaceutical composition according to the present disclosure may
be formulated as pills, coated tablets, capsules, liquids, gels, syrups, slurries or suspensions.

[0033] In another embodiment, the present disclosure Is directed to a food composition for
preventing or alleviating obesity or lipid-related metabolic disease, which contains, as active
iIngredients, probiotics and a vitamin B complex.

[0034] In the food composition of the present disclosure, the contents regarding the above-
described probiotics, vitamin B complex, obesity and lipid-related metabolic disease are as
described above with respect to the pharmaceutical composition, and thus the specific
description thereof will be omitted below.

[0035] As used herein, the term "alleviating” may refer to all actions that alleviate or beneficially
change symptoms of obesity or lipid-related metabolic disease by use of the food composition
according to the present disclosure.

[0036] The food composition according to the present disclosure may be prepared as various
foods, for example, beverages, gums, teas, vitamin complexes, powders, granules, tablets,
capsules, confectionery, cakes, bread and the like. When the compound of the present
disclosure Is contained in a food composition, it may be added Iin an amount of 0.1 to 50 wt%
based on the total weight.

[0037] When the food composition is prepared as a beverage, there is no particular limitation,
except that the beverage contains the food composition at the indicated percentage. The
beverage may additionally contain various flavorings or natural carbohydrates, like conventional
beverages. Examples of the natural carbohydrates include monosaccharides such as glucose,
disaccharides such as fructose, polysaccharides such as sucrose, conventional sugars such as
dextrin, cyclodextrin or the like, and sugar alcohols such as xylitol, sorbitol, erythritol or the like.
Examples of the flavorings Iinclude natural flavorings (thaumatin, stevia extracts, such as
rebaudioside A, glycyrrhizin, etc.) and synthetic flavorings (saccharin, aspartame, etc.).

[0038] In addition, the food composition of the present disclosure may contain various nutrients,
vitamins, minerals (electrolytes), flavorings such as synthetic flavorings and natural flavorings,
colorants, pectic acid and its salt, alginic acid and its salt, organic acids, protective colloidal
thickeners, pH adjusting agents, stabilizers, preservatives, glycerin, alcohol, carbonizing agents
that are used In carbonated beverages, etc.

[0039] Such components may be used individually or in combination. Although the percentage
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of such additives is not of great importance in the present disclosure, it is generally selected in a
range of 0.1 to about 50 parts by weight based on 100 parts by weight of the food composition
of the present disclosure.

[0040] In addition, the food composition of the present disclosure can be administered orally as
a food or nutritional product, such as milk or whey-based fermented dairy product, or as a food
supplement or a health functional food. Specifically, foods such as milk-based products,
beverages, juices, soups, or foods for children may be exemplified, but are not limited thereto.
The "milk-based product” means any liquid or semi-solid milk or whey-based product having a
varying fat content. The milk-based product can be, for example, cow's milk, goat's milk,
sheep's milk, cream, full-fat milk, whole milk, low-fat milk or skim milk, ultrafitered milk,
diafiltered milk, microfiltered milk, milk recombined from powdered milk or whey through any
processing, or a processed product, such as yoghurt, curdled milk, sour milk, sour whole milk,
butter milk, other fermented milk products, such as viili, filling of snack bars, etc. Another
iImportant group Includes milk beverages, such as whey beverages, fermented milks,
condensed milks, infant or baby milks; icecream; milk-containing food such as sweets.

[0041] In still another embodiment, the present disclosure is directed to a method for preventing
or treating obesity or lipid-related metabolic disease, comprising a step of administering to a
subject in need of treatment a composition containing probiotics and as vitamin B complex.

[0042] As used herein, the expression "subject in need of treatment” means a subject having
obesity and lipid-related metabolic disease or suspected of having symptoms thereof, in which
the lipid-related metabolic disease means a disease caused by excessive lipid accumulation in a
living body. Specifically, the lipid-related metabolic disease may be any one selected from the
group consisting of diabetes, hyperlipidemia, fatty liver, hepatitis, liver cirrnosis, arteriosclerosis,
hypertension, cardiovascular diseases, and metabolic syndromes in which the above-described
diseases occur simultaneously, but is not limited thereto.

[0043] In the present disclosure, co-administration of the probiotics with the vitamin B complex
may have a great synergistic effect on a reduction in blood lipid levels of the subject, and thus
can effectively prevent or treat obesity and lipid-related metabolic disease.

[0044] In the present disclosure, the contents regarding the above-described probiotics and
vitamin B complex are as described above with respect to the pharmaceutical composition, and
thus the specific description thereof will be omitted below.

[0045] In the present disclosure, routes of administration of the composition include, but are not
limited to, oral, intravenous, intramuscular, intra-arterial, intramarrow, intrathecal, intracardiac,
transdermal, subcutaneous, intraperitoneal, Intranasal, intraintestinal, topical, sublingual or
rectal routes. Oral or parenteral administration is preferred.

[0046] As used herein, the term "parenteral” Includes subcutaneous, Iintracutaneous,
Intravenous, intramuscular, intraarticular, intrasynovial, intrasternal, intrathecal, intralesional,
and intracranial injection or infusion techniques. The pharmaceutical composition of the present
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disclosure may also be administered in the form of suppositories for rectal administration.

[0047] The pharmaceutical composition of the present disclosure may vary depending on
various factors, including the activity of a particular compound used, the patient's age, weight,
general health, sex, diet, administration time, administration mode, excretion rate, drug
combination and the severity of a particular disease to be prevented or treated. The dose of the
pharmaceutical composition may be suitably selected by a person skilled in the art depending
on the patient's condition, weight, the severity of the disease, the type of drug, administration
mode and period, and the pharmaceutical composition may be administered at a dose of
0.0001 to 50 mg/kg or 0.001 to 50 mg/kg per day. The pharmaceutical composition may be
administered once or several times per day. The dose does not limit the scope of the present
disclosure in any way.

[0048] In the present disclosure, the composition may be Iin the form of capsules, tablets,
granules, Injectable solutions, ointments, powders or beverages, and the pharmaceutical
composition may be for use in humans.

[0049] For use, the composition of the present disclosure may be formulated into oral
preparations such as powders, granules, capsules, tablets, agueous suspensions and the like,
and forms such as external preparations, suppositories and sterile Injectable solutions,
according to conventional methods, but is not limited thereto. The pharmaceutical composition
of the present disclosure may contain a pharmaceutically acceptable carrier. For oral
administration, the pharmaceutically acceptable carrier may include a binder, a lubricant, a
disintegrant, an excipient, a solubilizer, a dispersing agent, a stabilizer, a suspending agent, a
coloring agent, a flavoring agent and the like. For injectable preparations, the pharmaceutically
acceptable carrier may include a buffering agent, a preservative, an analgesic, a solubilizer, an
isotonic agent, a stabilizer and the like. For topical administration, the pharmaceutically
acceptable carrier may include a base, an excipient, a lubricant, a preservative and the like. The
pharmaceutical composition of the present disclosure may be formulated into a variety of
dosage forms in combination with the aforementioned pharmaceutically acceptable carriers. For
example, for oral administration, the pharmaceutical composition may be formulated into
tablets, troches, capsules, elixirs, suspensions, syrups, wafers or the like. For Injectable
administration, the pharmaceutical composition may be formulated as a unit dosage ampoule or
a multiple dosage form. In addition, the pharmaceutical composition may also be formulated into
solutions, suspensions, tablets, capsules and sustained-release preparations.

[0050] Meanwhile, examples of the carrier, excipient, and diluent suitable for the formulation
may include lactose, dextrose, sucrose, sorbitol, mannitol, xylitol, erythritol, maltitol, starch,
acacia gum, alginate, gelatin, calcium phosphate, calcium silicate, cellulose, methyl cellulose,
microcrystalline cellulose, polyvinyl pyrrolidone, water, methylhydroxy benzoate, propylhydroxy
benzoate, talc, magnesium stearate, mineral oil or the like. In addition, the composition of the
present disclosure may further contain a filler, an anti-agglutinating agent, a lubricating agent, a
wetting agent, a flavoring agent, an emulsifying agent, a preservative or the like.

[Advantageous Effects]
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[0051] When the composition comprising the probiotics and the vitamin B complex according to
the present disclosure iIs used, it may further promote in vivo absorption of the vitamin B
complex, and may induce a synergistic effect on a reduction Iin blood lipid levels, thereby

exhibiting an effect on the alleviation, prevention or treatment of obesity and lipid-related
metabolic disease.

[Description of Drawings]

[0052]

FIG. 1 graphically shows a change in the serum CHOL (total cholesterol) level of each white rat
administered with probiotics and a vitamin B complex in Test Example 1.

FIG. 2 graphically shows a change in the serum HDL (high-density lipoprotein) level of each
white rat administered with probiotics and a vitamin B complex in Test Example 1.

FIG. 3 graphically shows a change in the serum LDL (low-density lipoprotein) level of each white
rat administered with probiotics and a vitamin B complex in Test Example 1.

FIG. 4 graphically shows a change in the serum triglyceride level of each white rat administered
with probiotics and a vitamin B complex in Test Example 1.

FIG. 5 graphically shows the results of measuring the serum atherogenic index (Al) of each
white rat administered with probiotics and a vitamin B complex in Test Example 1.

FIG. 6 graphically shows a change In the serum vitamin B1 level of each white rat administered
with probiotics and a vitamin B complex in Test Example 2.

FIG. 7 graphically shows a change In the serum vitamin B2 level of each white rat administered
with probiotics and a vitamin B complex in Test Example 2.

FIG. 8 graphically shows a change in the serum vitamin B6 level of each white rat administered
with probiotics and a vitamin B complex in Test Example 2.

FIG. 9 graphically shows the distribution of L. rhamnosus in the feces of white rats as a result of
each treatment of Example 1 in Test Example 3.

FIG. 10 graphically shows the distribution of E. facecium in the feces of white rats as a result of
each treatment of Example 1 in Test Example 3.

[Mode for Disclosure]
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[0053] Hereinafter, the present disclosure will be described In further detail with reference to
examples. It will be obvious to those skilled in the art that these examples are for illustrative
purposes only.

Examples

Preparation Example 1: Preparation of Test Animals

[0054] In order to verify the effect of a combination of probiotics and a vitamin B complex on the
prevention and treatment of hyperlipidemia-related lipid metabolism disorder, 4-week-old white
rats (male, SD rats, Saeronbio, Korea) were purchased. Two of the animals were housed In
each polypropylene cage and acclimated for one week while they were allowed access to feed
and water ad libitum. Next, in order to induce hyperlipidemia-related lipid metabolism disorder In
the white rats, D12492 (Saeronbio, Korea) having a high fat content of 60% was fed as basal
diet while the animals were allowed access to water ad /libitum. In addition, the animals were
housed at a temperature of 24+2°C and a relative humidity of 40x20% with a 12-hr light/12-hr
dark cycle. During the acclimation period, the health of the rats was checked, and among these
rats, animals whose activity was not reduced were selected and used in subsequent tests.

Example 1: Oral Administration of Probiotics and Vitamin B Complex

[0055] In order to verify the effects of probiotics and a vitamin B complex on the alleviation,
prevention and treatment of obesity and lipid-related metabolic disease in the white rats
selected in Preparation Example 1 above, as shown in Table 1 below, each of PBS (G1) which is

a negative control, and 5 X 10° CFU of L. rhamnosus and E. facecium (G2), a vitamin B
complex (G3) comprising thiamine hydrochloride (B1), riboflavin (B2), pyridoxine hydrochloride
(B6) and biotin (B7), and a mixture of G2 and G3, which are test substances, was administered
orally to the white rats for 5 weeks.

Table 1

S b t d | | t d
I T T T T T T T T T T T e T e e e e ) 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000Cﬁiiﬁiiﬁiiﬁim 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 \

L. rhamnosus and E facecium 5 X 109 CFU/head

. Th|am|ne hydrochlonde . B1 — mg/ha - —
Rlboflavm (B2) 21 mg/head

G3 (N=5)
Pyndoxme hydrochloride (B6) 22.5 mg/head

Blotln 45 pg/head

Gz + G3 5 X 10° CFU/head + B complex
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Test Example 1: Biochemical Analysis of Serum of White Rats

[0056] In order to examine the effect of a mixture of probiotics and a vitamin B complex on the
Inhibition of lipid metabolism, the white rats in Example 1 were fasted for 14 hours, and then
blood was collected from the abdominal aorta under carbon dioxide anesthesia. The collected
blood was allowed to stand at room temperature for 30 minutes, and then centrifuged at 3,000
RPM for 30 minutes to separate sera, and the sera were stored at -80°C.

[0057] In order to confirm changes In lipid metabolism In the sera obtained as described above,
the levels of CHOL (total cholesterol), HDL (high-density lipoprotein)-cholesterol, LDL (low-
density lipoprotein)-cholesterol and triglyceride (TG) Iin the sera were measured using an
automatic biochemical analyzer (Modular Analytic, Roche, Germany). Furthermore, atherogenic
index (Al) in the sera was measured as described below according to the method of Haglund et

al. The results of the measurement are shown in Tables 2 to 6 below and FIGS. 1 to 5.
Al (atherogenic index) = {({otal cholesterol level) - (HDL-cholesterol

level) }/(HDL-cholesterol level)
Table 2

Mean £ SD P Value

CHOL (mo/dL) G1 (NC) G2 (LAB) G3 (Vit B)
M

J 94 7/5+6.13 102+2 16 791+5 .16 71 33+2 45 <O 0001
Table 3

G1(NC) (G2 (LAB) {G3 (VitB)
DL (ma/dL) --

69+2.58 {74+2.65 [74.25¢532 {74 33+5 13 {0.0082
Table 4

— Mean = SD PVaIue
[DL(mg/dL) {G1(NC) {G2(LAB) {G3 (VitB)
28+0.82 {25+1.41 {17.33+058 |16 5+1 <o 000

Mean £ SD P Value

G (mg/dL) {G1 (NC) G2 (LAB)  {G3 (Vit B)
127 3+2.5 127 8+7.04 71 33+4.04 62 5+5 5 <O 0001

- Mean + SD P Value
G1 (NC) G2 (LAB)  {G3 (Vit B)
1.1757+0.25 1.110.2 0.67510.25 0.37510.24 O 0008

Table 5

r
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[0058] As shown In FIGS. 1 to 4 and Tables 2 to 5 above, the blood cholesterol levels were
significantly reduced when the mixture of the probiotics and the vitamin B complex (G4) was
administered compared to when the probiotics (G2) and the vitamin B complex (G3) were
administered alone. Furthermore, the results of measurement of the blood triglyceride level
indicated that the blood triglyceride level in the group administered with the mixture of the
probiotics and the vitamin B complex was lower by about 10 mg/dL than that in the groups
administered with the probiotics and the vitamin B complex alone.

[0059] In addition, as shown In FIG. 5 and Table 6 above, the atherogenic index (Al) In the
group administered with the mixture of the probiotics and the vitamin B complex was
0.37520.24, which was lower by about 0.4 or more than that in the groups administered with the
probiotics and the vitamin B complex alone.

[0060] The above-described results indicate that the use of the probiotics in combination with
the vitamin B complex Iin the present disclosure has difficult-to-predict synergistic effects In
reductions in blood cholesterol, LDL and TG levels and an increase in HDL level, compared
when the probiotics and the vitamin B complex are used alone, suggesting that use of the
probiotics in combination with the vitamin B complex has an excellent effect on the alleviation of
obesity and lipid-related metabolic disorders.

Test Example 2: Absorption Rate of Vitamin B Complex in Serum of White Rats

[0061] In order to examine the absorption rate of the vitamin B complex in the blood collected in
Example 1, the levels of vitamin B1 and B6 in the serum were measured by high-performance
liguid chromatography (HPLC) using vitamin B1 and B6 measurement kits. In addition, the level
of vitamin B2 In the serum was measured by radioimmunoassay (RIA) using a 1,25-dihydroxy
vitamin D 123-1 RIA kit. The results of the measurement are shown Iin Tables 7 to 9 below and
FIGS. 6 to 8.

§§0§§0§§0§§0§§0§§0§§0§§0§§0§§0§§CHCQQC§§0Q§C§§0§§0§§0§§0§§0§§0§§0‘50‘50‘50‘50§§0QQCQQCQQCQQCQ§0§§0§§0§§0‘50‘50‘50‘50§§0Q§\§§0§§0§§0§§0§§0§§0§§0‘50‘50‘50‘50§§0QHQQCQ§0§§0§§0‘50‘50‘50‘50‘50‘50‘\ §§§§§§§§§§§§§§§§§§§§§§§§§§§

36006006006006006006006006006Q.QQHQ.QC06006006006006006006006Q.Q006006006006006006046006006006006006Q.Q006006006006006006\36006006006006006Q.Q0060060060060060MQCQ.6006006Q.Qﬁ.‘ﬁ.‘ﬁ.‘ﬁ.‘ﬁ.‘ﬁ.\. 000000000000000000000000000

Table 8

QO‘Q“Q“QOQQHQQOQQOQQOQQOQQQQQ“Q“QO‘Q“Q“QOCQOQQOQQOQQOQQOQQOQQQQQ“Q“QO‘Q“Q“QO\QOQQOQQOQQOQQOQQOQQQQQ“Q“QO‘Q“Q“QOQQOQQOQQOQQOQQOQQOHQ“Q“QO‘Q“Q 0Q“QO‘Q“Q“QOQQOQQOQQOQQOQQOQQOQQQQQQQ\ QQQQQQQQQQQQQQQQQQQQQQQQQQQQ

3000000000000H000000000000000000000000000000000000000000000000000000000000000000000000\0000000000000000000000000000000000.000000000000Q.CQ.CQ.CH0000000000000 \000000000000000000000000000000000000000\ 0000000000000000000000000000

Table 9
G1 (NC LA Vlt B) G4 (Mixed) P Value

=
V'ga/an'” 56 788+104.0 1785.24100.7 {1002+83.51 {1370+177.9 {<0.0001
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[0062] As shown In FIGS. 6 to 8 and Tables 7 to 9 above, the levels of vitamin B1, B2 and B6 In
the serum of the group administered with the mixture of the probiotics and the vitamin B
complex according to the present disclosure significantly increased compared to those in the
groups administered with the probiotics and the vitamin B complex alone.

[0063] The above results indicate that the use of the mixture of the probiotics and the vitamin B
complex according to the present disclosure promotes in vivo absorption of the vitamin B
complex and promotes the conversion of metabolic energy to reduce blood cholesterol and
triglyceride levels, thereby inhibiting arteriosclerosis, compared to when the probiotics and the
vitamin B complex are used alone.

Test Example 3: Change Iin Intestinal Probiotics of White Rats

[0064] In order to examine the change In intestinal probiotics of white rats by administration of
the probiotics and the vitamin B complex according to the present disclosure, gene expressions
In the intestinal probiotics prepared in Example 1 were measured.

[0065] At 5 weeks after oral administration in Test Example 1, intestinal feces were isolated from
G1 to G4, and DNA was extracted using an MP bio stool kit according to the manufacturer's
protocol. Using the extracted DNA, real-time polymerase chain reaction (PCR) was performed

using primers specific for L. rhramnosus and E. faecium. The results are shown in Tables 10 and
11 below and FIGS. 9 and 10.
Mean + SD P
Value
L G1 (NC) G2 (LAB) G3 (Vit B) G4 (mixed) -
(Nlog1¢/19
feces)
- Mean £ SD P Value
3.944+0.0960/ {8.866+0.09290{5.582+0.1366{8.3/6+0.08050 § <0.0001
[0066] As shown In FIGS. 9 and 10 and Tables 10 and 11 above, In the group (G4)
present disclosure, L. rhamnosus and E. faecium were detected in the intestines without being
interfered by the vitamin B complex, similar to those in the group (G2) administered with the

Table 10
rhamnosus |

6.85610.4687 §9.686+0.005477 §7.412+0.04817 {9.450+0.07280
Table 11 |
E.faecium {G1 (NC) G2 (LAB) G3 (VitB)  {G4 (mixed) ‘
administered with the mixture of the probiotics and the vitamin B complex according to the
probiotics alone.
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[0067] The above-described results indicate that when the mixture of the probiotics and the
vitamin B complex according to the present disclosure is administered, it reduces cholesterol
and triglyceride levels, thereby inducing a reduction in atherogenic index and promoting the
absorption of the vitamin B complex.
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Patentkrav

1. Sammens&tning til anvendelse 1 en fremgangsmade til forebyggelse eller behandling af
fedme og lipidrelateret metabolisk sygdom, der, som aktive bestanddele, indeholder probiotika

omfattende Enterococcus faecium og Lactobacillus rhamnosus og et vitamin B-kompleks.

2. Sammensa&tning til anvendelse ifglge krav 1, hvor probiotikaene er indeholdt 1 en

maengde a 3 X 107 til 6 X 10° CFU/g baseret pad sammensztningens totalvagt.

3. Sammensatning til anvendelse 1ifglge krav 1, hvor vitamin B-komplekset omfatter to eller
flere, der er udvalgt fra gruppen bestaende af vitamin B1, vitamin B2, vitamin B3, vitamin B6,

vitamin B7, vitamin B12, salte deraf, og derivater deratf.

4. Sammens&tning til anvendelse ifglge krav 1, hvor den lipidrelaterede metaboliske
sygdom er en hvilken som helst, der er udvalgt fra gruppen bestaende af diabetes, hyperlipidaemi,

fedtlever, hepatitis, levercirrose, arteriosklerose, hypertension, kardiovaskulaere sygdomme.

S. Sammensa&tning til anvendelse 1ifglge krav 1, hvor sammens@tningen er til oral
indgivelse.
6. Sammensatning til anvendelse 1ifglge krav 1, hvor sammens@tningen er en

fpdevaresammensatning.
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[FIG. 5]}
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[FIG. 7]
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[FIG. 9]
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[FIG. 10]
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