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57 ABSTRACT

A method for preventing and treating thrombotic disorders in
a subject in need thereof comprising, administering a phar-
maceutical composition comprising an extract of Lindera
obtusiloba as an active ingredient to the subject. A pharma-
ceutical composition and a health functional food for prevent-
ing and treating thrombotic disorders by improving blood
circulation, comprising an extract of Lindera obtusiloba as an
active ingredient. The extract of Lindera obtusiloba of the
present invention and a crude purified product thereof can be
obtained through extraction using various solvents such as
water, ethanol, methanol, butanol, etc. Since the extract and
the crude purified product have not only excellent inhibitory
effect on platelet aggregation induced by various aggregation
inductions in vitro, but also excellent inhibitory effect on
rapid thrombus formation in vivo, they can be useful for
preventing and treating diseases caused by blood circulation
disorders such as thromboembolism, etc.
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METHOD FOR PREVENTING AND
TREATING THROMBOTIC DISORDERS
USING A PHARMACEUTICAL
COMPOSITION COMPRISING AN EXTRACT
OF LINDERA OBTUSILOBA

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a divisional of U.S. Ser. No.
13/510,767, filed on May 18, 2012, which is a national entry
of PCT Application No. PCT/KR2010/008182 filed on Nov.
19, 2010, which claims priority to and the benefit of Korean
Application No. 10-2009-0112484 filed on Nov. 20, 2009, in
the Korean Patent Office, the entire contents of which are
incorporated herein by reference.

TECHNICAL FIELD

[0002] The present invention relates to compositions for
improving blood circulation, comprising an extract of Lin-
dera obtusiloba as an active ingredient, and more particularly,
to a pharmaceutical composition and a health functional food
for preventing and treating thrombotic disorders by improv-
ing blood circulation, comprising an extract of Lindera
obtusiloba as an active ingredient.

BACKGROUND ART

[0003] Humans have a biological system for healing wound
and preventing blood loss, which consists of regulation and
balance of a complicated process of coagulation of platelets
and plasma, fibrinolysis, and inhibition of coagulation. How-
ever, the breakdown of this equilibrium state caused by a
number of factors can lead to disturbances of blood flow, and
subsequently cause thrombotic disorders and tissue func-
tional disorders.

[0004] Thrombosis is the formation of a blood clot or
thrombus inside a blood vessel, obstructing the flow of blood.
When a blood vessel is injured, the blood vessel contracts,
and platelets adhere to exposed collagen fibers of a wound
and release vasoconstrictor substances such as serotonin,
adenosine diphosphate (ADP), and thromboxane A2. ADP
causes more platelets to adhere, and thromboxane A2 pro-
motes platelet aggregation, and the blood vessel contracts.
After primary hemostasis like this, blood coagulation occurs.
[0005] Fibrin formed after hemostasis is dissolved by
fibrinolysis, and tissue-type plasminogen activator (t-PA) and
urokinase (UK) convert plasminogen to plasmin, thus allow-
ing fibrin to breakdown. Normally, blood coagulation and
fibrinolysis are balanced, however, when blood coagulation
and fibrinolysis are not balanced, fiber lump is deposited in a
blood vessel to occur thrombosis, obstructing blood circula-
tion (Nesheim M., Chest., 2003 September; 124:33S-9S).
[0006] Thrombosis can lead to atherothrombotic diseases,
phlebothrombosis, hepatic portal vein thrombosis, pulmo-
nary thromboembolism, chronic limb ischemia, varicose
vein, deep vein thrombosis diseases, angina pectoris, cerebral
infarction, cerebral hemorrhage, etc. It can also lead to infec-
tion or damage of blood vessels, postoperative complications,
coagulative diseases, etc.

[0007] Antiplatelet agents, anticoagulants, thrombolytic
agents for treating formed thrombus, etc. are currently used
for the prevention and treatment of thrombotic diseases. A
representative antiplatelet agent, aspirin is known to have
excellent effect, but cause side effects such as upper gas-
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trointestinal tract bleeding, peptic ulcers, etc. Drugs used for
other anticoagulants or therapeutic agents for hyperlipi-
demias are mostly impossible to administer orally, have low
selectivity for thrombus, and show various side effects of
long-term administration, such as hemolytic phenomenon,
immune responses, fever, allergies, etc. Despite such side
effects and incomplete effectiveness, prices of available
therapeutic agents are expensive. So, the problem that
patients have difficulty to use these therapeutic agents easily
came to the fore. Accordingly, development of therapeutic
agents with high selectivity for inhibition of thrombus forma-
tion, such as activation of platelets, inhibition of coagulation,
thrombolytic activity, etc., and minimum side effects is
urgently needed.

[0008] Lindera obtusiloba is a deciduous shrub in the Lau-
raceae family. Trees grow up to approximately 2 to 3 m tall,
flowering season is around March to April, and fruiting sea-
son is September. Oil pressed from fruits used for hair oil for
women. When breaking off a leaf or branch, it smells of
ginger, and so, it is called a ginger plant, called also Styrax
obassia or Benzoin obtusiloboum. 1t has efficacies in invigo-
rating blood, soothing sinews, and alleviating edema. It is
known to treat stasis blood, swelling and pain caused by a
bruise. It is usually crushed to apply to wounds. It is used
mainly for stomachache, and can be used also as a fever
reducer and cough medicine. Leaves and sprouts are boiled
down and taken like teas as a fever reducer and cough medi-
cine in folk medicine (An Illustrated Guide to Korean Flora,
Lee Changbok, 1980; An Illustrated Guide to Korean Folk
Drugs, Park Jonghee, 2005, Unabridged dictionary of native
herbal drugs).

[0009] With regard to research on components of Lindera
Obtusiloba, Kwon Hakcheol, et al. (Archives of Pharmacal
Research, 22, p. 417-422, 1999) isolated actifolin, pluviati-
olol, 5,6-dihydromatairesinol, (+)-syringaresinol, 9-O-trans-
feruloyl-5,5-dimethoxylariciresinol, etc. The efficacies of the
respective isolated components are reported to include cancer
cell-killing action, anti-inflammatory action, etc. (Planta
Medica, 69, 610-616, 2003; Archives of Pharmacal Research,
22, p. 417-422,1999).

[0010] However, no disclosure or teaching is given in the
above mentioned literatures, on that extracts of Lindera
obtusiloba have effects of inhibition of platelet aggregation,
inhibition of thrombus formation, treatment and prevention
of thrombotic disorders.

SUMMARY OF THE INVENTION

[0011] The present inventors have performed research on
agents for improving blood circulation from numerous plant
extracts, and found that extracts of Lindera obtusiloba had
excellent efficacies in inhibiting platelet aggregation, inhib-
iting and preventing thrombus formation in vivo, thereby
leading to completion of the present invention.

[0012] The present invention was devised based on the
above findings, and provides a pharmaceutical composition
for preventing and treating thrombotic disorders by improv-
ing blood circulation, the composition comprising an extract
of Lindera obtusiloba as an active ingredient.

[0013] The present invention also provides a health func-
tional food for preventing thrombotic disorders, comprising
the extract of Lindera obtusiloba as an active ingredient.
[0014] In accordance with an exemplary embodiment, a
composition for preventing and treating thrombotic disorders
by improving blood circulation of the present invention com-
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prises an extract of Lindera obtusiloba as an active ingredient
in order to achieve the above described objects.

[0015] The extract of Lindera obtusiloba may be extracted
from Lindera obtusiloba branches, leaves or a mixture
thereof.

[0016] The extract of Lindera obtusiloba may be extracted
with a solvent selected from the group consisting of water, a
lower alcohol of C, to Cs, and a mixture thereof.

[0017] The lower alcohol of C, to C; may be methanol,
ethanol, or butanol.

[0018] The extract of Lindera obtusiloba may be extracted
with from about 30 to about 95% by weight of an aqueous
ethanol solution.

[0019] The extract of Lindera obtusiloba may be extracted
at from about 30 to about 95° C.

[0020] The extract of Lindera obtusiloba may be extracted
with a solvent selected from the group consisting of water, a
lower alcohol of C,; to C;, and a mixture thereof, and then
extracted again with butanol.

[0021] The extract of Lindera obtusiloba may be prepared
by obtaining a crude extract through an extraction with a
solvent selected from the group consisting of water, a lower
alcohol of C, to C;, and a mixture thereof and concentration,
suspending the crude extract into water, and extracting the
suspended crude extract again in the order of hexane, ethy-
lacetate, and butanol.

[0022] The crude extract and water may be mixed and sus-
pended in a volume ratio of the crude extract:water of 1:5 to
1:25.

[0023] The extract of Lindera obtusiloba may have platelet
aggregation-inhibitory activity.

[0024] The extract of Lindera obtusiloba may have in vivo
thrombus formation-inhibitory activity.

[0025] The thrombotic disorder may be selected from the
group of atherothrombotic diseases, phlebothrombosis,
hepatic portal vein thrombosis, pulmonary thromboembo-
lism, chronic limb ischemia, varicose vein, deep vein throm-
bosis diseases, angina pectoris, cerebral infarction, cerebral
hemorrhage, postoperative blood vessel complications, and
coagulative diseases.

[0026] Inaccordance with another exemplary embodiment,
a health functional food for preventing thrombotic disorders
by improving blood circulation of the present invention com-
prises the extract of Lindera obtusiloba as an active ingredi-
ent.

[0027] As described above, the extract of Lindera obtusi-
loba of the present invention has not only excellent inhibitory
effect on platelet aggregation induced by various aggregation
inductions in vitro, but also excellent inhibitory effect on
rapid thrombus formation in vivo. Thus, the extract of Lin-
dera obtusiloba of the present invention can be useful for
preventing and treating diseases caused by blood circulation
disorders such as thromboembolism, etc.

DESCRIPTION OF DRAWINGS

[0028] FIG. 1 is graphs comparing inhibitory effect of the
extracts according to one embodiment of the present inven-
tion on platelet aggregation when collagen was used as a
platelet aggregation inducer.

[0029] FIG. 2 is graphs comparing inhibitory effect of the
extracts according to one embodiment of the present inven-
tion on platelet aggregation when ADP was used as a platelet
aggregation inducer.
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[0030] FIG. 3 is a graph measuring cytotoxicity of Lindera
obtusiloba extracts.

DETAILED DESCRIPTION OF THE INVENTION

[0031] Hereinafter, preferred embodiments of the present
invention will be described in detail. Many specific details,
such as particular components etc. are shown in the following
description and these have been provided only for helping the
overall understanding of the present invention. It would be
obvious to those skilled in the art that the present invention
can be carried out without these specific details. Also,
detailed descriptions of well-known functions and structures
related to the present invention will be omitted so as not to
unnecessarily obscure the important point of the present
invention.

[0032] Lindera obtusiloba extracts of the present invention
may be obtained as follows.

[0033] A ground part of the Lindera obtusiloba, more spe-
cifically, leaves and branches may be anything, but without
limitation, that are collected, cultivated, or purchased, etc.
Extraction solvent is selected from the group consisting of
water, a lower alcohol of C, to Cs, and a mixture thereof. The
present inventors washed branches and leaves of Lindera
obtusiloba with water, removed foreign substances and salt
therefrom, and dried the branches and leaves of Lindera
obtusiloba. Extraction with water, a polar solvent of a lower
alcohol of C, to Cs, such as methanol, ethanol, butanol, etc.,
or a mixed solvent thereof having mix ratios of from about
1:0.1 to about 1:10, preferably an aqueous ethanol solution of
from about 30 to about 95% by weight, wherein a volume of
water, the polar solvent, or the mixed solvent is from about 5
times to about 50 times, preferably from about 10 times to
about 30 times of the weight of Lindera obtusiloba sample, at
from about 50 to about 95° C., for 1 hour to 7 days is carried
out two to five times, preferably 3 times repeatedly. Or,
extraction with water or an aqueous lower alcohol solution,
followed by re-extraction with butanol is more preferable.
Next, a crude extract of Lindera obtusiloba is obtained by
concentrating under reduced pressure and/or freeze drying
the extract.

[0034] Among extracts of the present invention, non-polar
solvent-soluble extracts can be obtained by suspending the
crude extract in water, adding a non-polar solvent such as
hexane, ethylacetate, and chloroform in an amount of about
0.1 to 100 times, preferably about 1 to 5 times of the suspen-
sion, extracting with the non-polar solvent about 1 to 10
times, preferably 2 to 5 times, and separating. Conventional
fractionation may be carried out additionally (Harborne. J. B.,
Phytochemical methods: A guide to modern techniques of
plant analysis, 3rd Ed., pp. 6-7, 1998).

[0035] More preferably, a hexane fraction, an ethylacetate
fraction, and an n-butanol fraction of Lindera obtusiloba may
be obtained by stepwise solvent-fractionating the crude
extract of Lindera obtusiloba obtained by the above process,
preferably the aqueous ethanol solution extract of Lindera
obtusiloba with organic solvents such as n-butanol, hexane,
ethylacetate, etc. in order of increasing polarity, preferably
hexane, ethylacetate, and n-butanol in order, and concentrat-
ing under reduced pressure.

[0036] The present invention provides a pharmaceutical
composition for preventing and treating thrombotic disor-
ders, comprising the extract, the crude extract, the non-polar
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solvent-soluble extract, or the fraction of Lindera obtusiloba
obtained by the above preparation method, as an active ingre-
dient.

[0037] The pharmaceutical composition for preventing and
treating thrombotic disorders according to the present inven-
tion comprises 0.1 to 99% by weight of the extract with
respect to total weight of the composition.

[0038] The composition comprising the extract of Lindera
obtusiloba of the present invention may further comprise
suitable carriers, excipients, and diluents that are convention-
ally used for the preparation of compositions.

[0039] In pharmaceutical dosage forms, the extract of the
present invention may be used as pharmaceutically accept-
able salts thereof, or used alone or in combination as well as
suitable assembly with other pharmaceutically active com-
pounds.

[0040] The pharmaceutical composition comprising the
extract according to the present invention may be used as oral
formulations such as powders, granules, tablets, capsules,
suspensions, emulsions, syrup, aerosols, etc., external formu-
lations, suppositories, and sterile injections by general meth-
ods.

[0041] Examples of carriers, excipients, and diluents that
may be comprised in the composition comprising the extract
include lactose, dextrose, sucrose, sorbitol, mannitol, xylitol,
erythritol, maltitol, starch, acacia gum, alginate, gelatin, diba-
sic calcium phosphate, monobasic calcium phosphate, diba-
sic sodium phosphate, monobasic sodium phosphate, cal-
cium silicate, cellulose, methylcellulose, microcrystalline
cellulose, polyvinylpyrrolidone, water, methyl hydroxyben-
zoate, propyl hydroxybenzoate, talc, magnesium stearate,
and mineral oil.

[0042] Formulations may prepared by using diluents or
excipients such as fillers, extenders, binders, humectants, dis-
integrators, surfactants, etc. that are generally used.

[0043] Solid formulations for oral administration include
tablets, pills, powders, granules, capsules, etc. and these solid
formulations are prepared by mixing at least one or more
excipients, for example, starch, calcium carbonate, sucrose or
lactose, gelatin, microcrystalline cellulose, etc. with the
extract. Also, lubricants such as magnesium stearate, talc, etc.
are used in addition to simple excipients.

[0044] Liquid formulations for oral administration include
suspensions, liquid for internal use, emulsions, syrups, etc.,
and various excipients such as humectants, sweeteners, aro-
matics, preservatives, etc. in addition to generally-used
simple diluents such as water and liquid paraffin may be
included.

[0045] Formulations for parenteral administration include
sterile solutions, non-aqueous solvents, suspensions, emul-
sions, freeze-dried formulations, and suppositories. Propy-
lene glycol, polyethylene glycol, vegetable oil such as olive
oil, and injectable ester such as ethylolate, etc. may be used
for non-aqueous solvents and suspensions. Witepsol, mac-
rogol, tween, cacao butter, laurin butter, glycerogelatin, etc.
may be used for a suppository base.

[0046] The preferred administration dose of the extract of
the present invention may be different depending on condi-
tion and body weight of a patient, severity of disease, drug
form, administration route, and administration period, and be
selected appropriately by those skilled in the art. For prefer-
able effects, the extract of the present invention may be
administered in a dose of from about 0.0001 to about 100
mg/kg body weight per day, preferably from about 0.001 to
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about 100 mg/kg. The administration frequency may be once
a day or a few times a day. The administration dose is not
intended to limit the scope of the present invention in any way.
[0047] The present invention provides a health functional
food comprising the extract having preventive effect on
thrombotic disorders and a sitologically acceptable dietary
supplement additive.

[0048] Examples of health functional foods to which the
extract of Lindera obtusiloba can be added include a variety
of general foods, beverages, gum, teas, vitamin complexes,
etc.

[0049] Also, the extract of Lindera obtusiloba may be
added to foods or beverages for the purpose of preventing
thrombus formation. An amount of the extract in foods or
beverages may be 0.01 to 15% by weight of total food weight,
and an amount of the extract in health beverages may be 0.02
to 5 g, preferably 0.3 to 1 g, based on 100 g of a health
beverage composition.

[0050] The health functional beverage composition of the
present invention has no particular limitation to other ingre-
dients except that it comprises the indicated ratio of the
extract as an essential ingredient, and like general beverages,
it may comprise additional ingredients such as various fla-
voring agents or natural carbohydrates. Examples of the
above described natural carbohydrates include monosaccha-
rides such as glucose and fructose, disaccharides such as
maltose and sucrose, polysaccharides, for example, general
sugars such as dextrin and cyclodextrin, and sugar alcohols
such as xylitol, sorbitol, erythritol, etc. In addition to the
above described flavoring agents, natural flavoring agents
such as thaumatin and stevia extracts, e.g., rebaudioside A,
glycyrrhizin, etc., and synthetic flavoring agents such as sac-
charin and aspartame may be used favorably for the flavoring
agents. The ratio of the natural carbohydrate is generally
about 1 to 20 g per 100 g of the composition of the present
invention, preferably about 5to 12 g.

[0051] In addition to that, the extract of the present inven-
tion may comprise various nutritional supplements, vitamins,
minerals (electrolytes), synthetic and natural flavors, colo-
rants and fillers (cheese, chocolates, etc.), pectic acid and its
salt, alginic acid and its salt, organic acids, protective colloi-
dal thickeners, pH regulating agents, stabilizers, preserva-
tives, glycerin, alcohols, carbonizing agents used in carbon-
ated drinks, etc. Moreover, extracts of the present invention
may comprise fruit flesh for the preparation of natural fruit
juices, fruit juice beverages, and vegetable beverages. These
ingredients may be used alone or in combination. Although
not critical, these additives are generally used in an amount
from about 0.01 to about 20 parts by weight, based on 100
parts by weight of the extract of the present invention.
[0052] Hereinafter, the present invention will be described
in more detail with reference to the following examples and
experimental examples.

EXAMPLES
Example 1

Preparation of Crude Extracts of Lindera obtusiloba

[0053] Branches and leaves of Lindera obtusiloba col-
lected from Gangwon-do district,

[0054] South Korea were washed with water to remove
foreign substances and salt, and then, dried and pulverized. 25
g of branches or leaves of Lindera obtusiloba and a total of
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500 mL of 70% by weight of aqueous ethanol solution were
added to an extraction vessel, and heated and extracted three
times at 70° C. for 3 h under reflux, and filtered with filter
papers. The residues were condensed under reduced pressure
in a water bath of 40° C. and freeze-dried to obtain 6.4 gofa
crude extract of Lindera obtusiloba subbranches and 7.0 g of
a crude extract of Lindera obtusiloba leaves.

Example 2

Preparation of Fractions of Crude Extracts of
Lindera obtusiloba

[0055] 5 g of each crude extract of Lindera obtusiloba
branches and leaves obtained in Example 1 was suspended in
50 mL of purified water and solvent-fractionation was carried
out three times with 50 mL of hexane, ethylacetate, and
n-butanol in consecutive order to obtain each solvent fraction.
Each solvent fraction was condensed under reduced pressure
to obtain hexane fractions, ethylacetate fractions, and n-bu-
tanol fractions of Lindera obtusiloba.

Experimental Example 1

Measurement of Inhibitory effect of Lindera
obtusiloba Extracts on Platelet Aggregation

[0056] 1-1. Preparation of Experimental Animal and
Washed Platelet

[0057] Rats were paralyzed with ethyl ether and blood
samples were collected from abdominal aorta with a syringe
containing anticoagulant 0.15 M sodium citrate whose vol-
ume ratio is 1:9 compared with blood sample volume. Blood
samples were centrifuged at 200xg for 10 min to obtain
platelet rich plasma (PRP) as supernatant. PRP was centri-
fuged at 800xg for 15 min, and precipitated platelets were
washed two times with a washing buffer (137 mM NaCl, 2.9
mM KCl, 1 mM MgCl,, 5 mM glucose, 12 mM NaHCO;,
0.34 mM Na,HPO,, 1 mM EDTA, 20 mM HEPES, 0.25%
BSA, pH 7.4) and suspended in a suspension buffer (suspen-
sion buffer. 137 mM NaCl, 2.9 mM KCl, 1 mM MgCl,, 5 mM
glucose, 12 mM NaHCO;, 0.34 mM Na,HPO,, 20 mM
HEPES, 0.25% BSA, pH 7.4) to prepare washed platelets.
Platelet numbers of washed platelets used in measurement of
inhibitory effect on platelet aggregation were counted with a
cell counter (cell counter. Hema-vet HV9S0FS, Drew Scien-
tific, USA), and washed platelets were diluted with a buffer
solution so as to adjust the platelet count to 3x10® platelets/
mL.

[0058] Since platelets are aggregated at low temperatures,
the foregoing experiment was carried out at room tempera-
ture.

[0059] 1-2. Measurement of Platelet Aggregation

[0060] Inhibitory effect on rat platelet aggregation was
measured by turbidimetric method using an aggrerometer
(Chrono-Log Co., Ltd., Havertown, Pa., USA). Washed plate-
lets were incubated at 37° C. for 3 min and treated with
various concentrations of extracts. After 2 min, platelet aggre-
gation was induced by a platelet aggregation-inducing sub-
stance, ADP (22 uM) or collagen (20 pg/mlL.). Platelet aggre-
gation was measured for 10 min and the inhibition extent of
platelet aggregation was calculated. Platelets which were not
treated with extracts were used for control, and the inhibition
extent of platelet aggregation was calculated using the fol-
lowing equation.
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The inhibition extent of platelet aggregation=[(4-B)/

AJx100 [Equation 1]
[0061] A: aggregation % of control
[0062] B: aggregation % of extract-treated platelets
TABLE 1
Inhibitory effect of Lindera obtusiloba
extracts on platelet aggregation
Inhibiting agent
Final Inhibition (%
concentration Collagen ADP
Aspirin 0.1 mg/mL 18.52 1591
1 mg/mL 51.85 52.27
10 mg/mL 94.44 93.18
Lindera obtusiloba 0.1 mg/mL -7.41 15.91
branches 0.3 mg/mL 83.33 68.18
1 mg/mL 87.04 81.82
Lindera obtusiloba 0.1 mg/mL 7.41 9.09
leaves 0.3 mg/mL 57.41 54.55
1 mg/mL 88.89 95.45

[0063] As shown in the above, inhibitory effect of the
extract of Lindera obtusiloba branches on platelet aggrega-
tion induced by collagen was —7.41%, 83.33%, and 87.04% at
0.1 mg/ml,, 0.3 mg/mL, and 1 mg/mlL,, respectively, and IC50
(Inhibitory concentration of 50%) was 0.28 pg/ml, very low.
Also, inhibitory effect of the extract of Lindera obtusiloba
branches on platelet aggregation induced by ADP was
15.91%, 68.18%, and 81.82% at 0.1 mg/ml,, 0.3 mg/mL., and
1 mg/ml, respectively, and IC50 was 0.26 pg/mlL., very low
Inhibitory effect of the extract of Lindera obtusiloba leaves
on platelet aggregation induced by collagen was 7.41%,
57.41%, and 88.89% at 0.1 mg/ml, 0.3 mg/ml, and 1
mg/mL, respectively, and IC50 was 0.28 pug/ml., quite low.
Also, inhibitory effect of the extract of Lindera obtusiloba
leaves on platelet aggregation induced by ADP was 9.09%,
54.55%, and 95.45% at 0.1 mg/ml, 0.3 mg/ml, and 1
mg/mL, respectively, and IC50 was 0.28 pug/ml., quite low.
Overall, extracts of Lindera obtusiloba branches and leaves
had stronger eftect than aspirin which are currently used as a
platelet aggregation inhibitor. IC50 value is the concentration
that caused 50% inhibition of platelet aggregation, and the
smaller the value is, the stronger the inhibitory effect is.
[0064] The above result was confirmed also in FIG. 1 and
FIG. 2 showing inhibitory effect of extracts of Lindera obtusi-
loba branches and leaves on platelet aggregation induced by
collagen or ADP.

Experimental example 2

Measurement of Inhibitory Effect of Lindera
obtusiloba Extracts on Thromboembolism

[0065] Experimental thrombosis induction in animals was
based on Diminno’s method. When a platelet aggregation
inducer is injected into a tail vein of a mouse, a large amount
of thrombus formation is induced in the pulmonary artery to
kill the animal, and by observing whether this can be recov-
ered or not, the inhibition extent of thrombus formation is
measured. A mixture solution of collagen (Chrono-Log, 20
ng/mouse) and epinephrine (Chrono-Log, 2 pg/mouse) was
prepared to be contained in 200 pL. of physiological saline as
aplatelet aggregation inducer and injected into the tail vein of
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mice. Extract suspension or physiological saline was orally
administered in proportion to body weight at 1 h prior to
injection of the platelet aggregation inducer to investigate
antithrombotic effect. The antithrombotic effect was calcu-
lated as percentage of the number of experimental animals
protected from hind leg paralysis or death induced by the
injection of platelet aggregation inducer. Antithrombotic
effect of extracts was determined by observing whether
recovery from the persistence of paralysis for 15 min or
longer after injection, death, or paralysis occurred or not. The
survival rate (%) of each group was calculated with the fol-
lowing equation.

The survival rate (%)=(D/C)x100
[0066] C: the number of animals to which collagen was
precisely injected.

[0067] D: the number of survived animals among animals
to which collagen was precisely injected.

[Equation 2]

TABLE 2

Inhibitory effect of Lindera obtusiloba
extracts on thromboembolism

Survival

1st 2nd 3rd Sum (D/C) rate (%)
Control 5/17  3/24 5/14 13/55 23
Aspirin 15/19 920 9/19 33/58 56
Lindera obtusiloba 14/19  8/18 7/20 29/57 51
branches
Lindera obtusiloba 1320 417 10/19 27/56 48
leaves
[0068] As shown in the above, inhibitory effect of extracts

of Lindera obtusiloba branches and leaves on thromboembo-
lism was 51% and 48% of the survival rate, respectively.
Those were 25 to 30% higher than the survival rate of control.
Thus, the result indicated that extracts of Lindera obtusiloba
branches and leaves have significant inhibitory effect on
thromboembolism.

Experimental Example 3

Cytotoxicity test of Lindera obtusiloba Extracts

[0069] Cytotoxicity of crude extracts of Lindera obtusiloba
prepared in <Example 1> was compared and the result was
shown in FIG. 3.

[0070] Vascular smooth muscle cells in artery vessels were
mixed with MEM (minimum essential medium) and 10%
FBS (fetal bovine serum) solution, and incubated for 24 h at
5% CO,/37° C. After cells were stabilized, cells were treated
with extracts of Lindera obtusiloba obtained in <Example 1>
to shake, and incubated for 24 h. Then, MTS solution (cell-
Titer 96 Aqueous One Solution, promega) was added, and
cells were incubated for 1 h, and absorbance was measured at
490 nm.

[0071] As shown in FIG. 3, extracts of Lindera obtusiloba
of the present invention didn’t show any effect on cell sur-
vival, and thus, the result indicated that extracts of Lindera
obtusiloba of the present invention are a very safe drug.

Experimental Example 4

Statistical Treatment

[0072] The data were considered significant with a prob-
ability less than 0.05 through Student’s t-test and one-way
ANOVA test for experimental results.
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[0073] Preparation examples of pharmaceutical composi-
tions and health functional foods comprising the extract of the
present invention are described in the following, and these are
not to limit the scope of the invention, but to explain the
present invention concretely.

Preparation Example 1

Powder Preparation

[0074] Lindera obtusiloba extracts power 20 mg

[0075] Lactose 100 mg
[0076] Talc 10 mg
[0077] Theabove ingredients were mixed, and filled into an

airtight bag to prepare a powder.
Preparation Example 2>

Granule Preparation

[0078] Lindera obtusiloba extracts power 10 mg

[0079] Corn starch 100 mg

[0080] Lactose 100 mg

[0081] Magnesium stearate 2 mg

[0082] The above ingredients were mixed, and tabletted by

a conventional tablet preparation method to prepare a tablet.
Preparation Example 3

Capsule Preparation

[0083] Lindera obtusiloba extracts power 10 mg

[0084] Crystalline cellulose 3 mg

[0085] Lactose 14.8 mg

[0086] Magnesium stearate 2 mg

[0087] The above ingredients were mixed by a conven-

tional capsule preparation method, and filled in a gelatin
capsule to prepare a capsule.

Preparation Example 4

Injection Preparation

[0088] Lindera obtusiloba extracts power 10 mg

[0089] Mannitol 180 mg

[0090] Sterile distilled water for injection 2794 mg

[0091] One ample (2 mL) was prepared with the above

contents of the ingredients by a conventional injection prepa-
ration method.

Preparation Example 5

Liquid Preparation
[0092] Lindera obtusiloba extracts power 10 mg
[0093] High fructose corn syrup 10 g
[0094] Mannitol 5 g
[0095] Purified water suitable amount
[0096] According to a conventional liquid preparation

method, each ingredient was added to purified water and
dissolved therein, and lemon flavor was added thereto in a
suitable amount. And then, the above ingredients were mixed
and purified water added thereto so that the total amount
become 100 mL, and filled in a brown bottle and sterilized to
prepare a liquid.
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Preparation Example 6

Health Beverage Preparation

[0097] Lindera obtusiloba Extracts Power 10 mg
[0098] VitaminC 15¢g

[0099] Vitamin E (powdered) 100 g

[0100] Iron lactate 19.75 g

[0101] Zinc oxide3.5¢g

[0102] Nicotinamide 3.5 g

[0103] Vitamin A 0.2 g

[0104] Vitamin B10.25¢g

[0105] Vitamin B20.3 g

[0106] Water suitable amount

[0107] The above ingredients were mixed according to a

conventional health beverage preparation method, and heated
with agitation at 85° C. for about 1 h, and then, the prepared
solution was filtered to obtain in a sterilized 2 L vessel, seal
sterilized and refrigeration stored to use for the health bever-
age composition of the present invention. The above ratios
illustrate a preferable example of mixing ingredients rela-
tively suitable for a favorite beverage; however, it can be
modified arbitrarily according to regional and ethnic prefer-
ence such as of the class of consumers or consumer country,
the uses, etc.

What is claimed is:

1. A method for preventing and treating thrombotic disor-
ders in a subject in need thereof comprising, administering a
pharmaceutical composition comprising an extract of Lin-
dera obtusiloba as an active ingredient to the subject.

2. The method of claim 1, wherein the Lindera obtusiloba
is selected from the group consisting of branches, leaves or a
mixture thereof.
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3. The method of claim 1, wherein the extract of Lindera
obtusiloba is extracted with a solvent selected from the group
consisting of water, a lower alcohol of C, to Cs, and a mixture
thereof.

4. The method of claim 3, wherein the extract of Lindera
obtusiloba is extracted with from about 30 to about 95% by
weight of an aqueous ethanol solution.

5. The method of claim 3, wherein the extract of Lindera
obtusiloba is extracted with a solvent selected from the group
consisting of water, a lower alcohol of C, to C;, and a mixture
thereof, and then extracted again with butanol.

6. The method of claim 3, wherein the extract of Lindera
obtusiloba is prepared by obtaining a crude extract through an
extraction with a solvent selected from the group consisting
of water, a lower alcohol of C, to C;, and a mixture thereof
and concentration, suspending the crude extract into water,
and extracting the suspended crude extract again in the order
of hexane, ethylacetate, and butanol.

7. The method of claim 1, wherein the extract of Lindera
obtusiloba has platelet aggregation-inhibitory activity.

8. The method of claim 1, wherein the extract of Lindera
obtusiloba has inhibitory and preventive activity on thrombus
formation in vivo.

9. The method of claim 1, wherein the thrombotic disorder
is selected from the group of atherothrombotic diseases, phle-
bothrombosis, hepatic portal vein thrombosis, pulmonary
thromboembolism, chronic limb ischemia, varicose vein,
deep vein thrombosis diseases, angina pectoris, cerebral inf-
arction, and cerebral hemorrhage.

10. A method for preventing and treating thrombotic dis-
orders in a subject in need thereof comprising, administering
a functional health food comprising an extract of Lindera
obtusiloba as an active ingredient to the subject.

#* #* #* #* #*
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HPLC chromatogram of reference compounds
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HPLC pattern analysis of extract of Lindera obtusiloba leaves (LLE)
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