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The composition reduced body weight in obese mice

(57) Abstract: The present invention provides antiobesity composition comprising extract of Melissa as an active ingredient, use
of Melissa extract, and a method for suppressing obesity using the composition. Also, the present invention provides an antiobesity
composition comprising extract of Melissa and extract of Mori Folium as active ingredients, use of a mixture of Melissa extract
and Mori Folium extract, and a method for suppressing obesity using the composition. Further, the present invention provides an
antiobesity composition comprising extract of Melissa, extract of Artemisia and extract of Mori Folium as active ingredients, use of a
mixture of Melissa extract, Artemisia extract and Mori Folium extract, and a method for suppressing obesity using the composition.
When the present compositions are administrated into genetically obese mice or high fat diet-induced obese mice, the present com-
positions reduced body weight, body fat and gonadal fat, and reduce blood cholesterol level and obesity-related blood glucose level.
Also, the present compositions suppress hypertrophy of adipocytes, and inhibit the accumulation of lipid in the liver by reducing the
size and number of lipid vacuoles. Furthermore, in human clinial trial the present compositions show that body weight, PIBW, body
fat, especially visceral fat, apolipoprotin B concentration, ratio of total cholesterol/HDL cholesterol and ratio of LDL cholesterol
/HDL cholesterol are significantly decreased, and atherogenic index is improved and muscle mass is increased. Thus, the present
compositions can be usefully applied as antiobesity composition for reduction of body weight and suppression of abdominal fat,
particularly, visceral fat.
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Description

ANTIOBESITY COMPOSITION
Technical Field

The present invention relates to antiobesity composition comprising extract of
Melissaas an active ingredient, use of Melissa extract, and a method for suppressing
obesity using the composition. Also, the present invention relates to an antiobesity
composition comprising extract of Melissa and extract of Mori Folium as active in-
gredients, use of a mixture of Melissa extract and Mori Folium extract, and a method
for suppressing obesity using the composition. Further, the present invention relates to
an antiobesity composition comprising extract of Melissa, extract of Artemisia and
extract of Mori Folium as active ingredients, use of a mixture of Melissa extract,
Artemisia extract and Mori Folium extract, and a method for suppressing obesity using
the composition.

Background Art

Obesity is regarded as the worst plague ever in the globe and has been declared as a
disease by the World Health Organization in 1997. Increase of overweight and obesity
has been continued since 1960' and such tendency hardly ever falls.

In USA, the number of people having overweight or obesity is continuously
increasing. At present, 65% and 30% of adults over 20 years old are considered as
having overweight and obesity, respectively. Even in developing countries, obesity
rates in economically developed regions are no less than those of advanced countries.
Currently, the number of people with obesity in USA and Japan is up to about 300
million. Every year, more than 0.3 million people die from obesity and the expenses in
connection with obesity are amounted to about $100 billion.

Over the world, the obesity population surges with environmental changes boosted
by economic development, modernization, and urbanization. And overweight rate is
higher in male population than in female, while obesity rate is generally less in male
than female. The obesity rate in children and the young is high in developed countries
and advanced countries both.

The currently-used therapies for obesity include dietary therapy, physical activity,
behavior therapy, drug therapy, combined therapy surgery (gastrectomy), etc.

Most of foods widely used for controlling obesity are dietary fiber, and some foods
that have not been medically proved in their effect are also sold in market.

As antiobesity drugs approved by FDA, the following drugs are now available:
Orlistat (brand name: Xenical), Phentermine (brand name: Fastin, Zantryl etc.), and
Sibutramine (brand name: Reductil, Meridia, etc.).
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Orlistat (Xenical), which has been approved most recently, has an efficacy to
prevent absorption of about 30% of fat taken from food, thereby makes reduce body
weight. In other sides, Phentermine and Sibutramine have an efficacy to suppress
appetite.

Orlistat (Xenical) combines with lipase in digestive tract, then makes reduce the
lipolysis in the small intestine thereby prevents absorption of fat. However,
undegraded fat remaining in the intestine gives rise to several side effects such as
abdominal discomfort or pain, rectal discomfort or pain, fatty or oily stools, vomiting,
depression, leg pain, swollen feet, etc. Such side effects may be more severe if more
fat are taken.

Phentermine changes the serotonin value in the brain to suppress appetite. But it
may raise blood pressure and heart rate and stimulate the central nervous system,
which are the same side effects of amphetamine.

Sibutramine can suppress reabsorption of norepinephrine, serotonin and dopamine
which are neurotransmitters, thereby induce appetite suppression in brain. However, it
may cause a lot of side effects including abdominal pain, anxiety, constipation,
depression, headache, insomnia, joint pain, nausea, nervousness, stomachache, etc.
Furthermore a recent report that Sibutramine(Reductil) is linked to cardiac death
brought up the matter of safety as a critical issue.

Accordingly, an ideal obesity treatment should be able to reduce only body fat se-
lectively without affecting muscles and bones, enable maintaining body weight after
successful body weight loss, and first of all, have no side effect caused by long-term
administration.

In order to develop antiobesity drugs that can solve the above problems and reduce
body fat and body weight simultaneously, the inventors of the present invention
studied the antiobesity effects of herbal medicines that have been used for a long time.

With regard to antiobesity effects of herbal medicines, KR 10-2004-0065427 A1
discloses anti-obesity biohealth products containing Artemisia iwayomogi
oligosaccharide, AIP1(Artemisia iwayomogi Polysaccharide Fraction 1) for improving
endocrine physiological metabolism of obesity, and KR 10-2005-83066 A1 describes a
food for antibesity comprising Eucommia-ulmoides Oliver extract or Morus-alba Linne
extract..

As a result of arduous studies, a composition comprising extract of Melissa, a
composition comprising extract of Melissa and extract of Mori Folium, and a
composition comprising extract of Melissa, extract of Artemisia and extract of Mori
Folium have remarkable effects on reduction of body weight and body fat, and then

completed this invention.
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Disclosure of Invention
Technical Problem

An object of the present invention is to provide an antiobesity composition
comprising extract of Melissa as an active ingredient, use of Melissa extract, and a
method for suppressing obesity using the composition. Another object of the present i
nvention is to provide an antiobesity composition comprising extract of Melissa and
extract of Mori Folium as active ingredients, use of a mixture of Melissa extract and
Mori Folium extract, and a method for suppressing obesity using the composition. Still
another object of the present invention is to provide an antiobesity composition
comprising extract of Melissa, extract of Artemisia and extract of Mori Folium as
active ingredients, use of a mixture of Melissa extract, Artemisia extract and Mori

Folium extract, and a method for suppressing obesity using the composition.
Technical Solution

The present invention provides an antiobesity composition comprising extract of
Melissa as an active ingredient.

In an embodiment of the present invention, said antiobesity composition may
comprise extract of Melissa of 0.1 ~ 100 parts by weight with respect to 100 parts by
weight of the composition.

Also, the present invention provides an antiobesity composition comprising extract
of Melissa and extract of Mori Folium as active ingredients.

In an embodiment of the present invention, said antiobesity composition may
comprise extract of Melissa of 0.1 ~ 99 parts by weight and extract of Mori Folium 0.1
~ 99 parts by weight, with respect to 100 parts by weight of the composition.

Further, the present invention provides an antiobesity composition comprising
extract of Melissa, extract of Artemisia and extract of Mori Folium as active in-
gredients.

In an embodiment of the present invention, said antiobesity composition may
comprise extract of Melissa of 0.1 ~ 99 parts by weight, extract of Artemisia 0.1 ~ 99
parts by weight and extract of Mori Folium 0.1 ~ 99 parts by weight, with respect to
100 parts by weight of the composition.

In another embodiment of the present invention, said composition for antiobesity
may comprise extract of Melissa, extract of Artemisia, extract of Mori Folium in the
ratio of 1~3: 0.1~1: 1~3 by dry weight.

The term 'composition’ as used hereinbefore or hereinafter is regarded as including
any product formed by a mixture of specific ingredients directly or indirectly as well as
a product containing the specific ingredients.

'Melissa' is a perennial herb in Labitae family, is also called lemon balm, balm, or



WO 2007/040377 PCT/KR2006/004049

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

dropsy plant as common and folk names. Extract of Melissa comprises flavonoid,
terpene acid, volatile oil, glycosides of alcohol and phenol compound etc., derivatives
of caffeic acids and the like. Rosmarinic acid is one of nonvolatile ingredients as a
major flavonoide of Melissa. It has been known that rosmarinic acid has strong anti-
inflammatory and antipyretic property, and essential oil of Melissa has abundant
medicinal properties particularly for depression, cephalalgia nervosa, decline of
memory, neuralgia, pyrexia and the likes. Besides, it has been known that the essential
oil of Melissa can be applied for sedation, antibacterial, antivirus, antioxidation and an-
tihormone. At present, dry extract of Melissa is used as an ingredient of blood
circulation promoter.

For the present invention, the term 'Melissa' may comprise any kind of Melissa
species including Melissa officinalis.

'Artemisia’ is a perennial herb in Compositae family. It has effects of antipyretic,
anti-inflammatory, analgesic, anti-dampness, and has been used for icterus, dis-
turbances of urination, abscess and scabies, and gynecopathy. Artemisia comprises
several ingredients including scoparone, capillin, capillone, capillene, capillarin etc.
Particularly, it has been known that scoparone can make increase secretion of bile and
facilitate excretion of bilirubin, ameliorate liver function and can be used for alcohol
detoxification, antioxidation, antibacterial and antitumor.

For the present invention, the term 'Artemisia’ may comprise any kind of Artemisia
species including Artemisia capillaris, Artemisia iwayomogi, Artemisia princeps,
Artemisia annua, Artemisia abrotanum, Artemisia absinthium, Artemisia japonica,
Artemisia cina, etc.

"Mori Folium' is leaf of Morus species, and it has efficacy of prevention of cerebral
apoplexy, antipyretic, visual acuity improvement, and can be used for treating of fever,
headache, red eye, polydipsia. Mori Folium comprises flavonoids including rutin,
quercetin, isoquercetin and moracetin; insect metamorphosis hormons including
inokosterone, ecdysterone etc. It has been known that extract of Mori Folium can be
used for hypoglycemic efficacy (KR 10-1998-0021670 A1).

For the present invention, the term 'Mori Folium' may comprise any kind of leaf of
Morus species including Morus alba L. leaf.

The compositions of the present invention may comprise other antiobesity in-
gredients as well as one or more of the above herb extracts.

Also, the present compositions may further comprise at least one of materials or in-
gredients of health care compositions on general standard and norm, including dietary
fiber, green tea, ginseng and the likes, or other approved food additives such as
vitamin, mineral etc. in appropriate amount.

Said dietary fiber may be at least one of Psyllium husk, cellulose, hemicellulose,
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crystalline cellulose, lignin, pectin, alginic acid, polymanuronic acid, guar gum, arabia
gum, arabinogalactan, Konjak mannan, inulin, levan, polydextrose and indigestible
maltodextrin.

Said green tea may be green tea powder, green tea extraction liquid or powder of
green tea extraction liquid.

Also, said ginseng may be ginseng powder, ginseng extraction liquid or powder of
ginseng extraction liquid.

Also, the present composition may further comprise at least one of vitamin such as
vitamin A, vitamin Bl, vitamin Bz, vitamin B3, vitamin B6, vitamin Bu, folic acid,
vitamin C, vitamin DS, vitamin E; minerals such as copper, calcium, iron, magnesium,
potassium, zinc, etc., or other approved food additives, in appropriate amount.

The content of the ingredients other than the active ingredients is not particularly
limited, however, is generally a range of 0 - 98 parts by weight with respect to 100
parts by weight of the composition.

In preparing of the present compositions, the herb extracts can be purchased or
prepared with conventional methods.

Any of dried, non-dried, or blending of dried and non-dried herbs may be used to
extraction process.

A skilled person in the art may use the extract of the above herbs as extraction
liquid or powder of extraction liquid. For extraction, the herbs may be dried, dried and
sliced, or dried and powdered according to conventional drying method, and then
extracted by conventional extraction method, for example, hot water extraction or
organic solvent extraction. Commercially available powder of extraction liquid can
also be used.

For example, the herb extracts can be prepared by slicing herbs finely, extracting
1~5 times repeatedly the sliced herbs with water, lower alcohol or mixed solvent
thereof, or organic solvent in amount of 3 - 20 fold of the herbs at room temperature to
100 °C for approximately 6 hours ~ 10 days, then filtrating and concentrating in
vacuum or lyophilizing the extraction liquid. The extraction may be processed via con-
ventional extraction methods such as cold water maceration extraction, sonication
extraction or reflux extraction.

Said lower alcohol may include C14 alcohol, and said organic solvent may include
nonpolar solvents such as ethylacetate, chloroform, hexane and dichloromethane. In
order to obtain proper extraction result, it is prefer to use the solvents in amount of
more than 3 times of herb. But if the amount of solvents is more than 20-fold of herb, it
is likely to overconsume the solvents comparing the amount of extraction.

The composition of the present invention can be used in any form according to the

purpose of the composition, for example, a pharmaceutical composition or a nu-
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traceutical composition to reduce body weight and body fat.

The pharmaceutical composition of the present invention can be made in any form
such as granule, powder, tablet, coated tablet, capsule, pill, syrup, drop, solution,
suspension, and emulsion, or sustained release formulation of the active ingredient(s).

The composition of the present invention may further comprise one or more phar-
maceutically or physiologically acceptable carriers to be formulated appropriately for
administration. The pharmaceutically or physiologically acceptable carriers can be, for
example, saline, autoclaved water, Ringer s solution, buffered saline, dextrose, mal-
todextrin, glycerol, ethanol, and the mixture thereof. If necessary, the composition of
the present invention can comprise conventional additives such as antioxidant, buffer
and antiseptic substances. The composition of the present invention can also comprise
pharmaceutically and physiologically acceptable additives such as diluent, dispersing
agent, surfactant, solvent, disintegrating agent, sweetener, binder, coating agent,
blowing agent, lubricant, glidant or flavoring agent. By using conventional methods or
the written text of Remington s Pharmaceutical Science (Mack Publishing Company,
Easton PA), the compositions of the present invention can be formulated in any
desirable forms according to disease or ingredient.

The composition of the present invention can be administered via various routes
including oral, intravenous, intra-arterial, intraperitoneal, intrathoracic, transdermal,
nasal, inhalation, topical, rectal, ocular, and subcutaneous introduction, according to
conventional method of administration.

The nutraceutical composition of the present invention can take any form of foods.
For example, it can be dried with carriers and then be produced as capsule, or
processed to tablet, granule, powder, beverage, gruel, etc, according to the con-
ventional methods in the art.

Examples of food comprising the present composition include meat, tea, beverage,
snack, confectionery, noodles, candy, chocolate, ice cream, gum, vitamin combination,
functional foods, etc.

The present compositions can be used to suppress increase of body weight and body
fat for antiobesity.

The present invention provides a method for suppressing obesity which comprises
administering an effective amount of an antiobesity composition comprising Melissa
extract to a subject in need thereof. Also, the present invention provides a method for
suppressing obesity which comprises administering an effective amount of an an-
tiobesity composition comprising Melissa extract, Artemisia extract and Mori Folium
extract. In these methods, the explanations for the antiobesity compositions are the
same as the above.

When the present compositions are administered to genetically obese mice and high
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fat diet-induced obese mice, for 5 weeks, it can be found body fat and gonadal fat in
the mice are decreased. Also, the compositions further comprising supplementary in-
gredients such as dietary fiber, green tea, ginseng, etc., show synergy effects on an-
tiobesity action such as reduction of body weight and reduction of body fat and
gonadal fat.

Also, when the present compositions are administered to genetically obese mice and
high fat diet-induced obese mice, blood cholesterol level and obesity-related blood
glucose level are decreased.

Further, upon administrating of the present compositions, there is no sign that
adipocytes get hypertrophic, instead, size and dimension of fat cells are decreased, and
numbers and size of lipid vacuoles in the liver are decreased, thereby accumulation of
lipid in the liver decreased.

Furthermore, on human clinical trial, body weight, body fat percentage, visceral fat,
apolipoprotin B concentration, the ratio of total cholesterol/HDL. cholesterol and the
ratio of LDL cholesterol /HDL cholesterol are significantly decreased, and atherogenic
index is improved and muscle mass is increased.

The active ingredients of the present invention, extract of Melissa, extract of
Artemisia capillaries and extract of Mori Folium themselves have little toxicity and
side effects, thus the present composition can be safely administered for a long period.

Upon deciding dosage of the present composition, the daily dosage of extracts of
Melissa, Artemisia, and Mori Folium would be desirably 0.1~200mg/kg, 0~200mg/kg
and 0~200mg/kg, respectively. The dosage can be determined by various factors such
as the sort and severity of patient s symptom, the content of active ingredient, the
content and sort of other ingredients, the type of formulation, patient's parameters (age,
body weight, health status, sex), food, dosing time, administration route, the ratio of
composition, time of treatment, and other co-administrated drug.

As described in the above, extract of Melissa have outstanding effect on antiobesity,
and a mixture comprising extract of Melissa and extract of Mori Folium, and a mixture
comprising extract of Melissa, extract of Artemisia and extract of Mori Folium have
superior effect to extract of Melissa itself. Thus, the present invention provides a novel
use of Melissa extract for the manufacture of antiobesity composition, a novel use of a
mixture of Melissa extract and Mori Folium extract for the manufacture of antiobesity
composition, and a novel use of a mixture of Melissa extract, Artemisia extract and
Mori Folium extract for the manufacture of antiobesity composition. In these use, the
description for the compositon for antiobesity is same as the above.

The advantages and features of the present invention and the method of revealing
them will be explicit from the following examples described in detail. However, it is to

be distinctly understood that the present invention is not limited thereto but may be
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otherwise variously embodied and practiced. It is obvious that the following examples
are to complete the disclosure of the invention and to indicate the scope of the present
invention to a skilled artisan completely, and the present invention will be defined only
by the scope of the claims.

The following examples serve to provide further appreciation of the invention but

are not meant in any way to restrict the effective scope of the invention.

Brief Description of the Drawings

Fig. 1 is a graph showing the reduction of body weight in genetically obese mice
with passage of time after administration of the composition of the present invention.

Fig. 2 is a graph showing the reduction of body weight in high fat diet-induced
obese mice with passage of time after administration of the composition of the present
invention.

Fig. 3 is a graph showing the effect of the composition of the present invention on
the obesity-related blood glucose level.

Fig. 4 is a picture showing the effect of the composition of the present invention on
subcutaneous adipocytes.

Fig. 5 is a picture showing the effect of the composition of the present invention on
lipid accumulation in the liver of genetically obese mouse.

Fig. 6 is a graph showing changes of body weight, body fat, lean body mass in
human subjects of the clinical trial before and after administration of the composition
of the present invention.

Fig. 7 is a graph showing changes of visceral fat and subcutaneous fat in human
subjects of the clinical trial before and after administration of the composition of the

present invention.

Mode for the Invention

Example 1. Preparation of the Formulation 1

A capsule comprising an active ingredient was produced as follows.

25g of extract of Melissa officinalis was prepared to a capsule formulation (here
under as 'sample 1' according to the conventional encapsulation method.

The constituents of the capsule are as follows.

Extract of Melissa officinalis 25g

Excipients gs

Example 2. Preparation of the Formulation 2

A capsule comprising active ingredients was produced as follows.
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10g of extract of Melissa officinalis, and 10g of extract of Morus alba L. leaf were
mixed, and the mixture was prepared to a capsule formulation (hereunder as 'sample 2'
according to the conventional encapsulation method.

The constituents of the capsule are as follows.

Extract of Melissa officinalis 10g

Extract of Morus alba L. leaf 10g

Excipients gs

Example 3. Preparation of the Formulation 3

A capsule comprising active ingredients was produced as follows.

10g of extract of Melissa officinalis, 5g of extract of Artemisia capillaris, and 10g
of extract of Morus alba L. leaf were mixed, and the mixture was prepared to a capsule
formulation (hereunder as 'sample 3' according to the conventional encapsulation
method.

The constituents of the capsule are as follows.

Extract of Melissa officinalis 10g

Extract of Artemisia capillaries 5g

Extract of Morus alba L. leaf 10g

Excipients gs

Example 4. Preparation of the Formulation 4

A liquid formulation comprising active ingredients was produced as follows.

0.1g of extract of Melissa officinalis, 0.05g of extract of Artemisia capillaries, and
0.1g of extract of Morus alba L. leaf were dissolved in distilled water to produce 1000
0 of formulation (hereunder 'sample 4").

Extract of Melissa officinalis 10g

Extract of Artemisia capillaries 5g

Extract of Morus alba L. leaf 10g

Distilled water gs

Example 5. Preparation of the Formulation 5

A formulation comprising active ingredients and dietary fiber was produced as
follows.

6g of extract of Melissa officinalis, 4g of extract of Artemisia capillaries, 6g of
extract of Morus alba L. leaf, and 84g of dietary fiber(Konjak mannan, indigestible
maltodextrin) were mixed to produce the formulation(hereunder 'sample 5').

Extract of Melissa officinalis 6g

Extract of Artemisia capillaries 4g
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[106] Extract of Morus alba L. leaf 6g

[107] Konjak mannan 12g

[108] Indigestible maltodextrin 72g

[109]

[110] Example 6. Preparation of the Formulation 6

[111] A formulation comprising active ingredients and green tea extract was produced as
follows.

[112] 6g of extract of Melissa officinalis 4g of extract of Artemisia capillaries, 6g of
extract of Morus alba L. leaf, and 84g of green tea extract (including 20% of catechin)
were mixed to produce the formulation (hereunder as 'sample 6').

[113] Extract of Melissa officinalis 6g

[114] Extract of Artemisia capillaries 4g

[115] Extract of Morus alba L. leaf 6g

[116] Green tea extract 84g

[117]

[118] Example 7. Preparation of the Formulation 7

[119] A formulation comprising active ingredients and ginseng extract was produced as
follows.

[120] 6g of extract of Melissa officinalis, 4g of extract of Artemisia capillaries, 6g of
extract of Morus alba L. leaf, and 4g of ginseng extract powder (ginseng content: 110
mg/g) were mixed to produce the formulation (hereunder as 'sample 7).

[121] Extract of Melissa officinalis 6g

[122] Extract of Artemisia capillaries 4g

[123] Extract of Morus alba L. leaf 6g

[124] Ginseng extract powder 4g

[125]

[126] Comparison Example. Preparation of Formulation comprising the extract of
Artemisia and the extract of Mori Folium .

[127] A capsule comprising active ingredients was produced as follows.

[128] Sg of extract of Artemisia capillaries and 10g of extract of Morus alba L. leaf were
mixed to produce the formulation (hereunder 'comparison sample').

[129] The constituents of a capsule are as follows.

[130] Extract of Artemisia capillaries 5g

[131] Extract of Morus alba L. leaf 10g

[132]

[133] Experimental Example 1. Antiobesity effect in genetically obese Mice (ob/ob
mice)

[134] Antiobesity effects of the above formulation were observed by oral administration
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to geneticallyobese mice.

Five-week-old male obese mice (B6.V-Lep<ob>, Jackson Laboratory) were used
for the experiment and after a few days of adjustment period, the control group was ad-
ministered with saline solution while the treatment groups were administered with each
sample 1~7 dissolved in saline solution.

For comparison formulation, 25 mg of the comparison sample was dissolved in 10
ml of saline solution, and 0.4 0 of the solution was orally administered to each mouse
everyday for 5 weeks, which was designed to contain active ingredient of 50 mg/kg.

For the formulation 1,2 and 3, 25 mg of each sample was dissolved in 10 [ of saline
solution and orally administered to mice 0.4 [I per day for 5 weeks, which was designed
to contain active ingredient of 50 mg/kg.

For the formulation 4, 40 mg of sample 4 was dissolved in 160 [ of saline solution
and supplied to mice as drinking water for 5 weeks, which was designed to contain
active ingredients of 40 mg/kg.

For the formulation 5, 1.56 g of sample 5 was suspended in 1000 of saline solution
and orally administered to mice 0.401 per day for 5 weeks, which was designed to
contain active ingredients of 50 mg/kg.

For the formulation 6, 1.56 g of sample 6 was suspended with 1000 of saline
solution and orally administered to mice 0.40 per day for 5 weeks, which was designed
to contain active ingredients of 50 mg/kg.

For the formulation 7, 312.5 mg of sample 7 was suspended with 1000 of saline
solution and orally administered to mice 0.40 per day for 5 weeks, which was designed
to contain active ingredients of 50 mg/kg.

The body weights were measured daily from the day of sample administration and
food intake was determined by estimating the amount of food consumed by the mice
throughout the treatment period.

After 5 weeks, blood samples were collected to measure blood glucose and animals
were sacrificed by cervical dislocation, and adipose tissues were harvested, weighed,
snap frozen in liquid nitrogen and stored at -80°C until use. The results are described in
the Table 1 below.

Table 1. Antiobesity effect in genetically obese mice (ob/ob mice)
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| 7Sanl ],,L _7Item TComro] 0roup \ Treatrﬁs&t groupJ Bc;r;is; rate | \‘
| tibodv weight(g) 4704385 | 45.0+420 71%777
‘compamon body welght gam(g) 16 6=224 ‘ Tﬁi 2. ()7 N ]4%

‘ sample Lsubcutaneous fat(b) ‘ 1024015 095013 | %
| gonadal fat() | 324023 313i0377f'7 4%
body weight(g) | 47 0+385 4424396 %
—_ ‘ body weight gain(g) L 16.6 +2.24 13 33+228 | 20% ‘
pie I
‘ qubcutaneous fat(g) 1.02+0.15 ‘ 095011 | 7%
I eonadal ftg) | 3.24+023 s 094030 | 5% |
| } body welght(g) 7 47.0 + 3. 85 | 439+ 4 2] 7_"277
“r_\ ‘l\
sample 2 ‘ body weight gam(g)‘ 16.6 +2.24 13.1+2.98 ‘ 21%
| subcutaneous fai(g) \ 1024015 | 092<015 | 0%

. 77] % |

\
_body weight(@)  47.0+ 3 8_3—5 43144, 17 —+ Csw

|
‘| sample 3 | —— et S

body weight gam(g) 16 6 £224 | 1204301 2|

7sub7ct£aﬂcgtif3t(g) 1 02 + 0 15 F 0. 87 + () 12 717%7 B <|

| eomadalfale) | 3242023 | : 3010037 | %

| body weight(e) | 47.0:3.85 CM7-420 | s

| sample 4 ' hody weight gain(e)| 16.6+224 | 1252243 | 259

suhcutaneous fat(g) rl 1.02 = 0.1 .15 O 93 + () 11 i 77%7 N ‘

|| eonadal fu(g) 324023 Sa1£042 | %

body weight(g) 47.0+ 385 s | 42 81431 o9

‘ sample 5 *body weight ¢ gain( gJ 16.6+224 | 11.312 01 i : 320’ _‘

subcutaneous fat(g) ‘ l 0’? +0. 15 O 87 +0.12 ”’0 ‘

\777 - i _ conadal fat(g) | 324 ( 023 | 292-024 | 10w

| body weighi(g) P 47.0 £ 385 428444 | gy |

| sample 5 |00 welght gain(e) ]664:2”4 L 11.8+2.01 T

| subcutancous fat(g) | 102+ 0.1 08340012 | 199

|| comadalfatg) | 3244023 | 295030 I 9%

| body weightte) | 4705385 | 4275401 | oy

| sample 7 bodv y weight gam(g)J 16.6+224 | 25+011 0 25% |

‘ [ subcutaneous fat(g) L] OZiO_Iij 0.85+ 0. 72 \7 7177‘? ]

L] eondalfae) | 3244023 | 2082028 | g% |

[147] As shown in Table 1, the treatment group with sample 1 had 6% decrease in

average body weight and 20% decrease in body weight gain, especially 7% decrease in
subcutaneous fat and 5% decrease in gonadal fat compared to those of control group.
[148] The treatment group with sample 2 had 7% decrease in average body weight and
and 21% decrease in body weight gain, especially 10% decrease in subcutaneous fat
and 6% decrease in gonadal fat compared to those of control group.
[149] The treatment group with sample 3 had 8% decrease in average body weight and
27% decrease in body weight gain, especially 15% decrease in subcutaneous fat and

7% decrease in gonadal fat compared to those of control group.
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[150]

[151]

[152]

[153]

[154]

[155]

[156]
[157]

[158]

[159]

[160]

[161]

[162]
[163]

When compared the reduction rate of subcutaneous fat for the treatment group with
comparison sample comprising extract of Artemisia and extract of Mori Folium, an-
tiobesity effect of the treatment group with sample 1 and 2 comprising the extract of
Melissa has enhanced.

Furthermore, it was shown that the composition comprising extract of Melissa,
extract of Artemisia and extract of Mori Folium has an outstanding effect of an-
tiobesity that reduces body fat considerably.

Particularly, when sample 3, with its contents of active ingredients remaining, is
combined with functional food ingredients such as dietary fiber, green tea, or ginseng,
antiobesity effect was increased.

With respect to the decrease of body fat (subcutaneous fat and gonadal fat), on the
basis of sample 3, 135% was decreased by the sample 5 which contains dietary fiber,
124% by the sample 6 which contains green tea extract, and 112% by the sample 7
which contains ginseng extract powder, which demonstrated the increase in antiobesity
effects.

In addition, the figure 1 describes change in body weight for 35-day administration
of sample 3, body weight was decreased in the treatment group compared to the
control group.

Therefore, it could be verifed that the compositions of the present invention were

effective in antiobesity by reducing body weight and especially body fat .

Experimental Example 2. Antiobesity effect in high fat diet-induced obese
mice

Antiobesity effects of the present compositions were observed in high fat diet-
induced obese mice.

Six-week-old male mice (C57BL/6J mouse, Jackson Laboratory) were used for the
experiment and high-fat diet(15% [wt/wt] fat) were produced by Oriental Yeast in
Japan. After a few days of adjustment period, the control group was fed with high fat
diet only, while the treatment groups were fed with high fat diet supplemented with
samples 1-7 respectively for 16 weeks.

The body weights were measured daily from the day of sample administration and
food intake was determined by estimating the amount of food consumed by the mice
throughout the treatment period.

After 16 weeks, blood samples were collected and animals were sacrificed by
cervical dislocation, and adipose tissues were harvested, weighed, snap frozen in liquid

nitrogen and stored at -80°C until use. The results are described in the Table 2.

Table 2. Antiobesity effect in high fat diet-induced obese mice (C57BL/6J
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mice)
[164]

| sample

comparison
sample

sample 1

sample 2

sample 3

sample 4

sample 5

sample 6

sample 7

[165]

- i«)r}adal fat(g)

: :
‘ ftem

| body weight(g)
jodﬁywcight gain(g)

| subcutaneous fat(g)

__ gonadal fai(g)

| body wei ght(g)
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body weight gain(g)

subcutaneous fat(g)

gonadal fat(g)

body weight(g)

body weight gain(g)

subcutaneous fat(g)

_gonadal fae) |

_ body weight(g)

| body weight gain(z) |

| _subcutaneous fat(g)

gonadal far(g)

body weight(g)

. dey weight gain(g)

subcutaneous fat(g)

gonadal fat(g)

;_bidy weight(g)
| _bady weight gain(g)

subcutaneous lat(g)

go&dal fat(g)
~ body weight(g)

7body weight gain(g) i

subcutaneous fat(g)

gonadaﬁ( g)i

“body weigh(g)

@y weight gain(g)

subcutancous fat(g)

Control groupﬁ ﬁTreatmem group ; Decrease ratrei
| 322:240 | 3121227 3%
CLL1£265 | 10.1+258 10%
0824020 | 0704019 15% |
| 0412013 | 035+012 6%
3224240 | 30.9+207 4%
1115265 97214 13%
0.82+0.20 066+024 20%
|
041+0.13 035+ 0.09 16%
3224240 30.911.95 4%
1111265 9.7+2.53 13%
| 0824020 | 064+018 22%
041£0.13 033+ 0.07 20%
3224240 304- 19 % |
 111+268 93128  16%
082:020 062012 24% |
041+013  030=006  27%
3221240 306:028 5%
CIL1=265 | 97+1.90 129%
| 082-020 0.66 + 0.20 9% |
| 041-=013 033+0.11 20% |
322-240 29.9+225 7%
11.1-265 | 87+198 21%
| 0.82-020 0.56+021 2% |
| 041-013 0.26 1. 0.08 37% |
| 322=240 | 2074268 | 7%
I1.1+2.65 90+157 19%
 0.82+020 0.58+0.19 29%
0411013 | 027:001 | 3a%
3224 2.40 302321 6%
11265 | 924243 | 17%
| 0.82+020 06+0.12 27%
0.41£0.13 03011 27%

The treatment group with sample 1 had 4% decrease in average body weight and

13% decrease in body weight gain, and particularly 20% reduction in subcutaneous fat

and 16% in gonadal fat compared to control group.

[166]

The treatment group with sample 2 had 4% decrease in average body weight and

13% decrease in body weight gain, and particularly 22% reduction in subcutaneous fat

and 20% in gonadal fat compared to control group.

[167]

The treatment group with sample 3 had 6% decrease in average body weight and
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[168]

[169]

[170]

[171]
[172]
[173]
[174]

[175]

[176]

[177]
[178]
[179]

[180]
[181]
[182]

[183]

16% decrease in body weight gain, and particularly 24% reduction in subcutaneous fat
and 27% in gonadal fat compared to control group.

These results demonstrated that the compositions of the present invention
containing extract of Melissa clearly reduced body fat, enhancing antiobesity effect
compared to that of comparison sample.

With respect to the reduction of body fat (subcutaneous fat and gonadal fat), on the
basis of sample 3, 132% was decreased by sample 5 which contains dietary fiber,
123% by sample 6 which contains green tea extract, and 107% by sample 7 which
contains ginseng extract powder, which demonstrated the enhanced antiobesity effects
as shown in Experimental Example 1.

Additionally, the figure 2, which shows changes in body weight during 16-week ad-
ministration of sample 3, demonstrates that the body weight increase rate of the
treatment group is slower than that of the control group.

Therefore, it could be verified that the compositions of the present invention were
effective in antiobesity by reducing body weight, and especially body fat.

Experimental Example 3. Blood and Histological Analysis

With oral administration of the present compositions, changes in blood and tissue in
genetically obese mice were analyzed.

First, sample 3 had been administered to genetically obese (ob/ob) mice for 5 weeks
and their blood was collected to measure changes in blood cholesterol level.

For histological analysis, subcutaneous fats were cryosected and stained with
osmium tetroxide to measure the size and number of adipocytes. Livers were fixed in
4% glutaraldehyde and processed in a routine manner for paraffin section. Sections

were cut and stained with 2% osmium tetroxide.

3-1) Analysis of Blood Cholesterol
The blood cholesterol level of the treatment group that was administered with

sample 3 was 128 + 15.2 mg/dl while that of the control group received with saline
solution only (vehicle) was 140 + 17.6 mg/dl, Accordingly, the present composition
was found to decrease blood cholesterol by 9%.

3-2) Analysis of Blood Glucose

As shown in the Figure 3, the blood glucose level of treatment group administered
with sample 3 was 244.4 + 115.2 mg/dl, while that of control group was 362.1 £ 129.7
mg/dl, demonstrating that blood glucose level was decreased by 33% in the treatment
group.

Therefore, it was verified that the present composition reduced blood cholesterol
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level and blood glucose which relates to obesity.

[184]
[185] 3-3) Histological Analysis of Obese Mice supplied with the present composition
[186] The sizes of subcutaneous adipocytes of control group and treatment group were

analyzed after staining.

[187] As shown in the Figure 4, adipocytes of control group became hypertrophic,
compared to treatment group and the sizes of adipocytes were calculated with image
analyzer to find out that the sizes have considerably decreased from 11.2 £2.9t0 6.1 +
1.5 by 46%.

[188] In addition, the size and number of black lipid vacuoles in the liver stained by
osmium tetroxide were significantly decreased in the treatment group compared to
control group as shown in the Figure 5. The area of lipid vacuoles was remarkably
reduced from 5.4 £ 0.5 to 0.92 + 0.1 by 83% (Table. 3), which verified that sample 3
suppressed fat accumulation in the liver.

[189]
[190] Table 3. Effect of sample 3 on the size of adipocytes and lipid vacuoles
[191]
Control group| Treatment group | Reduction rate
Adipocyles (area, a.u.) 11.2+29 6.1 1.5 46%
Lipid vacuoles (% area) | 544 0.5 0.92 + 0.1 83%
[192] Accordingly, the present composition was approved to have antiobesity effects to
reduce the size of adipocytes, and lipid accumulation in the liver.
[193] Therefore, the present composition can be usefully applied as an antiobesity
composition to suppress body weight gains and body fat increase.
[194]
[195] Experimental Example 4. Clinical Trial on the Antiobesity Effect of the
present composition
[196] The antiobesity effects of the present composition have been verified via clinical
trial.
[197]
[198] 4-1. Collection of Human Subjects and Trial Method
[199] Human subjects were publicly collected from volunteers aged 19 - 60 years with

PIBW (Percent Ideal Body Weight) over 110% or abdominal obesity with waist cir-
cumference greater than 90 cm for men and 80 cm for women.

[200] Any volunteers who had serious disease history, uncontrollable medium/high blood
pressure, or thyroid disease, or were in the current course of treatment for disease, in

pregnancy, planning to get pregnant or during lactation period, diagnosed as diabetes
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[201]

[202]

[203]

[204]
[205]
[206]

[207]

[208]

[209]

[210]

[211]

and treated with drug therapy, or taking drug that can affect their body weight
(Xenical, Reductil, Deuretics, antidepressants, appetite-suppressants, etc.), employees
of AngioLab, Inc., research participants and students, and their acquaintances were
excluded.

In this pilot study, only trial group was included to evaluate the effect before and
after intervention, without placebo group. A total of 25 subjects participated in the trial
for 12 weeks and the result was processed with statistical analysis (Table. 4).

Each subject had taken two capsules that contained 250 mg of sample 3 three times
a day for 12 weeks.

The male-female ratio of those who completed the 12-week trial was 3:22, their
average age was 31.8+1.51 (19-47), average PIBW 133.3+3.17%, average body mass
index(BMI) 28.4+0.67 kg/m2 (23.5-34.7), and average body fat 39.4 £1.46%. In

addition, the rates of current smokers and drinkers were 20% and 72% respectively.

4-2. Changes in Anthropometric Parameters and Blood Pressure

As shown in the Table 4, when this research started, the mean body weight was
75.2+2.11 kg and, after 12 weeks, it decreased to 74.0+£2.18 kg (p<0.05), which
presented the statistical significance for decrease in both mean PIBW and mean BMI.

The body fat decreased from 39.4+1.46% to 37.2+1.38% (p<0.01) after 12 weeks
while the lean body mass increased from 45.3+1.40 kg to 46.2+1.40kg (p<0.05), which
approves the considerable improvement of body composition (Tab. 6).

The mean waist circumference decreased to some extent after 12 weeks, and the hip
circumference significantly reduced (p<0.01). In addition, mean diastolic blood
pressure increased within normal range after 12 weeks (p<0.01).

Table 4. Changes of Anthropometric parameters and blood pressure before
and after administration of the present composition
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[212]
[213]

[214]

[215]

[216]
[217]

Subject(n=25)

0 week | 12 week
malc / female 3/22
age (year) 31.8£1.51
height (cm) 162.811.31
body weight (kg) 75.2+2.11 74.0+£2.18*
PIBW (%) ) 133.3+£3.17 131.213.40%
BMI (kg/m") 28.4=0.67 27.9+0.72%
body fat (%) 39.4=1.46 37.2+1.38%*
lean body mass (kg) 45.3+1.40 46.2+1.40%
waist circumference (cm) 91.4+1.73 90.0+1.78
hip circumference (¢cm) 104.9+1.44 103.6-1.47**
waist / hip ratio 0.870.01 0.86.0.01
tricep skinfold thickness (mm) 26.1+1.32 26.2+0.91
systolic blood pressure (mml Ig) 125.3+£3.38 124.2+2.64
diastolic blood pressure 77.542.09 82242 46**
(mmHg)
current smoker (n(%)) 5(20)
labacco (cigarcttes/day) 7.70£3.03
current drinker (n(%)) 18 (72)
alcohol intake (g/day) 8.82=2.72
mean £ S.E, *p<0.03, **p<0.01 compared with 0 week value

4-3. Changes in fat and muscle areas analyzed by CT Scanner

The changes in fat and muscle areas at four different levels of body before and after
administration of the present composition were analyzed by computed
tomography(CT).

As shown in the Table 5, the fat in the upper abdomen scanned at first lumbar
vertebra by CT did not show any significant change, but the fat in the lower abdomen
scanned at fourth lumbar vertebra by CT was decreased. Visceral fat area was sig-
nificantly decreased by 9.5% (p<0.01), and the ratio of visceral fat and subcutaneous
fat was critically decreased (p<0.01) (Figure 7, Table 5).

Table 5. Changes in fat and muscle areas at four different levels of body
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[218]
[219]

[220]

[221]

[222]

[223]

[224]

Subject(n=25)
0 week 12 week
Ist lumbar vertebra
(upper abdomen)
total fat (cm’) 260.9+13.1 256.6+12.2
visceral fat (cm’) 99.4+6.54 98.7+5.59
subcutaneous fat (sz) 161.5£9.66 157.9£9.43
visceral fat 0.65+0.05 0.67+0.05
/subcutaneous fat(ratio)
4th lumbar vertebra
(lower abdomen)
total fat (cm”) 313.0=11.7 301.6+13.4
visceral fat (cm’) 81.5£4.40 73.844.72%*
subcutaneous fat (sz) 231.5+11.4 227.8+11.5
visceral fat 0.38+0.03 0.33+£0.02%*
/subcutaneous fat (ratio)
mid thigh
fat (cm?) 87.7+4.83 85.2+4.64
muscle (cm?) 113.8+3.36 115.5+3.81
calf
fat (cm’) 29.8+1.84 30.1+2.00
muscle (cm?) 73.4+2.84 72.9£3.31
mean = S.E. **p<0.01 compared with 0 week value

4-4. Changes in the Concentration of Serum Lipid, Lipoprotein, Fasting
Plasma Glucose, and Insulin
As shown in the Table 6, there were no changes in the concentration of triglyceride,
total cholesterol, LDL cholesterol, and HDL cholesterol, but apolipoprotein B
decreased considerably (p<0.05).
However, there was considerable reduction in the ratio of total cholesterol/HDL
cholesterol (p<0.05) and the ratio of LLDL cholesterol/HDL. cholesterol (p<0.05) (Table

6), demonstrating a significant improvement in atherogenic index (p<0.05).

Table 6. Changes in serum concentrations of lipid, apolipoprotein and fasting
glucose level before and after administration of the present composition
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[225]
[226]

[227]

[228]

[229]
[230]

[231]

Subject (n=25)

0 week 12 week
triglyceride (mg/dl) 124.9+11.0 119.2+10.7
total cholesterol (mg/dl) 203.3+6.97 197.1+£6.36
LDL cholesterol (mg/dl) 126.7+6.29 119.745.99
IIDL cholesterol (mg/dl) 51.6+£2.21 53.6+2.38
atherogenic index ' 3.10+0.21 2.82+0.18*
total cholesterol / HDL 4.10£0.21 3.82+0.18*
cholesterol
LDL cholesterol / HDL 2.57+0.16 2.33x0.15*
cholesterol
apolipoprotein Al(mg/dl) 146.7+4.24 142.1+3.93
apolipoprotein B(mg/dl) 81.6+3.80 75.443.23*%
blood sugar (mg/dl) 91.6+3.33 92.5+3.96
insulin (uIU/ml) 12.4+1.10 11.7+1.30
free fatty acid (WEq/L) 499.7427.8 431.6+42.2

atherogenic index ' = (total cholesterol - HDL cholesterol) / HDL cholesterol
mean £ S.E. *p<0.05 compared with 0 week value

4-5. Changes in the Concentration of Serum, GOT, GPT, BUN and
Creatinine, Hemoglobin, and Thrombocyte

The concentrations of GOT and GTP which are liver function indexes, and the con-
centrations of BUN and creatinine which are kidney function indexes were within
normal range and had no changes after taking the formulation of this invention as
shown in the Table 7.

However, the levels of red blood cells (p<0.05) and white blood cells (p<0.001)
were increased within the normal range after 12 weeks. There was no change observed

in the concentrations of hemoglobin and hematocrit, and the number of thrombocyte
(Table. 7).

Table 7. Changes of biochemical values before and after administration of the
present composition
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Subject (n=25)

0 week 12 week
GOT (U/L) 19.3+0.99 2]1.5+1.34
GPT (U/L) 18.4+2.44 20.7+2.57
BUN (mg/dl) 12.6+01.52 11.7+0.49
creatinine (mg/dl) 0.5210.03 0.52+0.03
white blood cells (x10%/u0) 4.92+0.29 6.38+0.26%%*
red blood cells (x10%0) 4.48+0.14 4.73+0.11%
hemoglobin (g/dl) 13.2+0.47 13.7+0.38
hematocrit (%) 38.7+1.38 40.0£1.11
thrombocyte (< 10%/1.0) 306.0£17.3 310.0£13.5

mean £ S.E. *p<0.05, ***p<0.001 compared with 0 week value

[232]
[233]
[234]

[235]
[236]
[237]

[238]
[239]
[240]

[241]
[242]
[243]
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4-6. Analysis of Meal Intake and Energy Expenditure

The Table 8 shows that there were no significant differences between 0 week and

12 week values of meal intake, nutrient intake, and energy expenditure.

Table 8. Daily calorie intake and total energy expenditure

subject(n=25)

0 week 12 week
TEE' 2029.8+36.6 2012.9+38.2
TCI 2352.3+43.9 2325.0+£45.4
TEE/ TCI 0.86+0.11 0.87+0.12
carbohydrates (% of TCI) 62.5+0.43 62.1+0.26
proteins (% of TCI) 17.2£0.33 16.9+£0.27
fats (% of TCI) 20.6+0.38 21.1£0.44
cholesterol (mg) 425.8+41.7 435.8+33.3
TEE' = total energy expenditure
TCI” = total calorie intake
mean + S.E. No particular changes between 0 week and 12 week values.

4-7. Changes in the concentration of Oxidized LDL and Lipid Peroxides

There was no change in the concentration of oxidized LDL, MDA which is lipid
peroxide in blood, and 8-epi-PGF2 which is lipid peroxide in urine after taking the
present composition (Table. 9)

Table 9. Changes in the concentration of oxidized LDL and lipid peroxides
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[244]
[245]
[246]
[247]

[248]
[249]

[250]

[251]

[252]

[253]

Subject (n=25)
0 week 12 week
LDI. oxidation
Oxidized LDL (U/L) 37.2+£1.99 36.5+2.17
lipid peroxidation
MDA (nmol/mml) 3.15£0.29 2.92+0.17
PGF2a(pg/mg creatinine) [1391.2+145.8 1125.2+180.9
mean = S.E. No particular changes between 0 week and 12 week values.

4-8. Status of Abnormal Response

No abnormal response was observed related to intake of sample 3 in 25 subjects
who participated in this clinical trial.

Industrial Applicability

As described above, the present compositions reduce body weight and body fat. The
present compositions reduce blood cholesterol level and obesity-related blood glucose
level.

In addition, the present compositions suppress hypertrophy of adipocytes, and the
accumulation of lipid in the liver by reducing the size and number of lipid vacuoles.

In human clinical trial, the present compositions show that body weight, PIBW,
body fat, especially visceral fat, apolipoprotin B concentration, the ratio of total
cholesterol/HDL cholesterol and the ratio of LDL cholesterol /HDL cholesterol are sig-
nificantly decreased, and atherogenic index are improved and muscle mass are
increased.

Therefore, the present compositions can be usefully applied as antiobesity
composition for reduction of body weight and suppression of abdominal fat, par-
ticularly, visceral fat.
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(1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]
[13]

[14]

[15]

Claims

An antiobesity composition comprising extract of Melissa as an active
ingredient.

The composition of claim 1, wherein the composition comprises extract of
Melissa of 0.1 ~ 100 parts by weight with respect to 100 parts by weight of the
composition.

An antiobesity composition comprising extract of Melissa and extract of Mori
Folium as active ingredients.

The composition of claim 3, wherein the composition comprises extract of
Melissa of 0.1~ 99 parts by weight and extract of Mori Folium 0.1~ 99 parts by
weight, with respect to 100 parts by weight of the composition.

An antiobesity composition comprising extract of Melissa, extract of Artemisia
and extract of Mori Folium as active ingredients.

The composition of claim 5, wherein the composition comprises extract of
Melissa of 0.1 ~ 99 parts by weight, extract of Artemisia 0.1 ~ 99 parts by weight
and extract of Mori Folium 0.1 ~ 99 parts by weight, with respect to 100 parts by
weight of the composition.

The composition of claim 5, wherein the composition for antiobesity comprises
extract of Melissa, extract of Artemisia capillaries and extract of Mori Folium in
theratioof 1 ~3:0.1 ~1: 1 ~ 3 by dry weight.

The composition of any one of claims 1 to 7, wherein the composition further
comprises at least one of dietary fiber, green tea or ginseng.

The composition of claim 8, wherein the dietary fiber is at least one of Psyllium
husk, cellulose, hemicellulose, crystalline cellulose, lignin, pectin, alginic acid,
polymanuronic acid, guar gum, arabia gum, arabinogalactan, Konjak mannan,
inulin, levan, polydextrose, indegestable polydextrose and indigestible mal-
todextrin.

The composition of claim 8, wherein green tea is green tea powder, green tea
extraction liquid or powder of green tea extraction liquid.

The composition of claim 8, wherein ginseng is ginseng powder, ginseng
extraction liquid or powder of ginseng extraction liquid.

Use of Melissa extract for the manufacture of antiobesity composition.

The use of claim 10, wherein the composition comprises extract of Melissa of 0.1
~ 100 parts by weight with respect to 100 parts by weight of the composition.
Use of a mixture of Melissa extract and Mori Folium extract for the manufacture
of antiobesity composition.

The use of claim 14, wherein the composition comprises extract of Melissa of
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0.1~ 99 parts by weight and extract of Mori Folium 0.1~ 99 parts by weight, with
respect to 100 parts by weight of the composition.

Use of a mixture of Melissa extract, Artemisia extract and Mori Folium extract
for the manufacture of antiobesity composition.

The use of claim 16, wherein the composition comprises extract of Melissa of 0.1
~ 99 parts by weight, extract of Artemisia 0.1 ~ 99 parts by weight and extract of
Mori Folium 0.1 ~ 99 parts by weight, with respect to 100 parts by weight of the
composition.

The use of claim 12, wherein the composition for antiobesity comprises extract
of Melissa, extract of Artemisia capillaries and extract of Mori Folium in the
ratioof 1 ~3:0.1 ~1:1 ~ 3 by dry weight.

The use of any one of claims 12 to 18, wherein the composition further
comprises at least one of dietary fiber, green tea or ginseng.

The use of claim 19, wherein the dietary fiber is at least one of Psyllium husk,
cellulose, hemicellulose, crystalline cellulose, lignin, pectin, alginic acid, poly-
manuronic acid, guar gum, arabia gum, arabinogalactan, Konjak mannan, inulin,
levan, polydextrose and indigestible maltodextrin.

The use of claim 19, wherein green tea is green tea powder, green tea extraction
liquid or powder of green tea extraction liquid.

The use of claim 19, wherein ginseng is ginseng powder, ginseng extraction
liquid or powder of ginseng extraction liquid.

A method for suppressing obesity which comprises administering an effective
amount of an antiobesity composition comprising Melissa extract to a subject in
need thereof.

The method of claim 23, wherein the composition comprises extract of Melissa
of 0.1 ~ 100 parts by weight with respect to 100 parts by weight of the
composition.

A method for suppressing obesity which comprises administering an effective
amount of an antiobesity composition comprising Melissa extract and Mori
Folium extract.

The method of claim 25, wherein the composition comprises extract of Melissa
of 0.1 ~ 99 parts by weight and extract of Mori Folium 0.1 ~ 99 parts by weight,
with respect to 100 parts by weight of the composition.

A method for suppressing obesity which comprises administering an effective
amount of an antiobesity composition comprising Melissa extract, Artemisia
extract and Mori Folium extract.

The method of claim 27, wherein the composition comprises extract of Melissa
of 0.1 ~ 99 parts by weight, extract of Artemisia 0.1 ~ 99 parts by weight and
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extract of Mori Folium 0.1 ~ 99 parts by weight, with respect to 100 parts by
weight of the composition.

The method of claim 27, wherein the composition for antiobesity comprises
extract of Melissa, extract of Artemisia, extract of Mori Folium in the ratio of
1~3: 0.1~1: 1~3 by dry weight.

The method of any one of claims 23 to 29, wherein the composition further
comprises at least one of dietary fiber, green tea or ginseng.

The method of claim 30, wherein the dietary fiber is at least one of Psyllium
husk, cellulose, hemicellulose, crystalline cellulose, lignin, pectin, alginic acid,
polymanuronic acid, guar gum, arabia gum, arabinogalactan, Konjak mannan,
inulin, levan, polydextrose and indigestible maltodextrin.

The method of claim 30, wherein green tea is green tea powder, green tea
extraction liquid or powder of green tea extraction liquid.

The method of claim 30, wherein ginseng is ginseng powder, ginseng extraction
liquid or powder of ginseng extraction liquid.
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AMENDED CLAIMS
received by the International Bureau on 25 January 2007 (25.01.2007)

Claims
[1] An antiobesity composition comprising extract of Melissa as an active in-
gredient.
[2] The composition of claim 1, wherein the composition comprises extract of

Melissa of 0.1 ~ 100 parts by weight with respect to 100 parts by weight of the
composition.

[3] An antiobesity composition comprising extract of Melissa and extract of Mori
Folium as active ingredients.

[4] The composition of claim 3, wherein the composition comprises extract of
Melissa of 0.1~ 99 parts by weight and extract of Mori Folium 0.1~ 99 parts by
weight, with respect to 100 parts by weight of the composition.

[5] An antiobesity composition comprising extract of Melissa, extract of Artemisia
and extract of Mori Folium as active ingredients.

[6] The composition of claim 5, wherein the composition comprises extract of
Melissa of 0.1 ~ 99 parts by weight, extract of Artemisia 0.1 ~ 99 parts by weight
and extract of Mori Folium 0.1 ~ 99 parts by weight, with respect to 100 parts by
weight of the composition.

[7] The composition of claim 5, wherein the composition for antiobesity comprises
extract of Melissa, extract of Artemisia capillaries and extract of Mori Folium in
the ratioof 1 ~3:0.1 ~ 1 : 1 ~ 3 by dry weight.

[8] The composition of any one of claims 1 to 7, wherein the composition further
comprises at least one of dietary fiber, green tea or ginseng.

9] The composition of claim 8, wherein the dietary fiber is at least one of Psyllium
husk, cellulose, hemicellulose, crystalline cellulose, lignin, pectin, alginic acid,
polymanuronic acid, guar gum, arabia gum, arabinogalactan, Konjak mannan,
inulin, levan, polydextrose, indegestable polydextrose and indigestible

maltodextrin.

[10] The composition of claim 8, wherein green tea is green tea powder, green tea ex-
traction liquid or powder of green tea extraction liquid.

[11] The composition of claim 8, wherein ginseng is ginseng powder, ginseng ex-
traction liquid or powder of ginseng extraction liquid.

[12] Use of Melissa extract for the manufacture of antiobesity composition.

[13] The use of claim 12, wherein the composition comprises extract of Melissa of 0.1

~ 100 parts by weight with respect to 100 parts by weight of the composition.
[14] Use of a mixture of Melissa extract and Mori Folium extract for the manufacture
of antiobesity composition.

[15] The use of claim 14, wherein the composition comprises extract of Melissa of

AMENDED SHEET (ARTICLE 19)
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0.1~ 99 parts by weight and extract of Mori Folium 0.1~ 99 parts by weight, with
respect to 100 parts by weight of the composition.

Use of a mixture of Melissa extract, Artemisia extract and Mori Folium extract
for the manufacture of antiobesity composition.

The use of claim 16, wherein the composition comprises extract of Melissa of 0.1
~ 99 parts by weight, extract of Artemisia 0.1 ~ 99 parts by weight and extract of
Mori Folium 0.1 ~ 99 parts by weight, with respect to 100 parts by weight of the
composition.

The use of claim 16, wherein the composition for antiobesity comprises extract
of Melissa, extract of Artemisia capillaries and extract of Mori Folium in the
ratioof 1 ~3:0.1 ~1:1~3 by dry weight.

The use of any one of claims 12 to 18, wherein the composition further
comprises at least one of dietary fiber, green tea or ginseng.

The use of claim 19, wherein the dietary fiber is at least one of Psyllium husk,
cellulose, hemicellulose, crystalline cellulose, lignin, pectin, alginic acid, poly-
manuronic acid, guar gum, arabia gum, arabinogalactan, Konjak mannan, inulin,
levan, polydextrose and indigestible maltodextrin.

The use of claim 19, wherein green tea is green tea powder, green tea extraction
liquid or powder of green tea extraction liquid.

The use of claim 19, wherein ginseng is ginseng powder, ginseng extraction
liquid or powder of ginseng extraction liquid.

A method for suppressing obesity which comprises administering an effective
amount of an antiobesity composition comprising Melissa extract to a subject in
need thereof.,

The method of claim 23, wherein the composition comprises extract of Melissa
of 0.1 ~ 100 parts by weight with respect to 100 parts by weight of the com-
position.

A method for suppressing obesity which comprises administering an effective
amount of an antiobesity composition comprising Melissa extract and Mori
Folium extract.

The method of claim 25, wherein the composition comprises extract of Melissa
of 0.1 ~ 99 parts by weight and extract of Mori Folium 0.1 ~ 99 parts by weight,
with respect to 100 parts by weight of the composition.

A method for suppressing obesity which comprises administering an effective
amount of an antiobesity composition comprising Melissa extract, Artemisia
extract and Mori Folium extract.

The method of claim 27, wherein the composition comprises extract of Melissa

of 0.1 ~ 99 parts by weight, extract of Artemisia 0.1 ~ 99 parts by weight and
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extract of Mori Folium 0.1 ~ 99 parts by weight, with respect to 100 parts by
weight of the composition.

The method of claim 27, wherein the composition for antiobesity comprises
extract of Melissa, extract of Artemisia, extract of Mori Folium in the ratio of
1~3: 0.1~1: 1~3 by dry weight.

The method of any one of claims 23 to 29, wherein the composition further
comprises at least one of dietary fiber, green tea or ginseng.

The method of claim 30, wherein the dietary fiber is at least one of Psyllium
husk, cellulose, hemicellulose, crystalline cellulose, lignin, pectin, alginic acid,
polymanuronic acid, guar gum, arabia gum, arabinogalactan, Konjak mannan,
inulin, levan, polydextrose and indigestible maltodextrin.

The method of claim 30, wherein green tea is green tea powder, green tea ex-
traction liquid or powder of green tea extraction liquid.

The method of claim 30, wherein ginseng is ginseng powder, ginseng extraction
liquid or powder of ginseng extraction liquid.

AMENDED SHEET (ARTICLE 19)



WO 2007/040377

1/4

[Fig. 1]

—+—ontral
- freated

16 P 25 a4
Diay

Fignre 1. The composition reduced hody weight in obese mice
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Figure 2. The composition reduced body weight in high fat diet-induced

obese mice
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Figure 3. The composition reduced obesity-related hlood glucose level
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Figure 4. The coraposition suppressed hypertrophy of adipocytes in obese mouse
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Figure 5. The composition reduced lipid accmnulation in the liver of abese monse
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Figure 4. Change in the composition of hody weight before amd after administration of the

composition
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