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(57) ABSTRACT 

The present invention relates to a composition for preventing 
and/or treating a stroke or a degenerative brain disease com 
prising: at least two Substances selected from the group con 
sisting of egg yolk lecithin, glycerol, Sodium oleate, medium 
chain triglyceride and refined fish oil; olive oil; and soybean 
oil. The composition of the present invention has an excellent 
neuroprotective effect but no toxicity or side effects, and thus 
can be effectively and safely used for preventing, treating or 
ameliorating a stroke or a degenerative brain disease. 
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COMPOSITION FOR PREVENTING OR 
TREATING STROKE ORDEGENERATIVE 

BRAIN DISEASE 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 The present invention relates to a composition for 
preventing or treating stroke or degenerative brain disease. 
0003 2. Description of the Related Art 
0004. According to the report released by the Statistics 
Korea (2010), population ratio of aged people over 65 in 2011 
in Korea takes 11.4% and it is expected to become a Super 
aged society with 37.4% of population ratio in 2050. This 
aging problem is being treated as a Social issue recently and 
accordingly, public interest on welfare for seniors such as 
characteristics of aged population, housing, welfare, culture 
and leisure among others are increasing as well as increasing 
needs for related Statistics. The essence of this change is that 
chronic degenerative diseases are being a bigger problem 
than acute infectious diseases which have been a major cause 
of death for past 50 years due to increasing population of aged 
people. Especially, death from cerebrovascular disease 
among chronic degenerative diseases is a significant disease 
which is the second biggest cause of death resulted from 
single disease. 
0005. These cerebrovascular diseases can be categorized 
into 2 types. One is hemorrhagic brain disease Such as cere 
bral hemorrhage, and the other is ischemic brain disease 
caused by cerebrovascular occlusion, etc. Major cause of 
hemorrhagic brain disease is car accidents and ischemic brain 
diseases are mainly observed among the elders. 
0006. When transient cerebral ischemia is induced in cere 
brum, ATP reduction and edema in nerve cell incur due to 
oxygen and glucose Supply cut-off, and accordingly leads to 
massive damage in brain. Neuronal cell death comes long 
time after occurrence of cerebral ischemia, and this phenom 
enon is called a delayed neuronal death. According to an 
experiment on delayed neuronal death through transient fore 
brain ischemic model wherein a Mongolian gerbil is used, it 
is reported that neuronal cell death is observed in CA1 region 
of hippocampus 4 days after 5 minutes of cerebral ischemia 
induction (Kirino T. Sano K. Acta Neuropathol., 62:201-208, 
1984; Kirino T. Brain Res., 239:57-69, 1982). 
0007 So far, there are two widely known mechanisms for 
neuronal cell death caused by cerebral ischemia. One is an 
excitatory neuronal cell death mechanism (Kang TC, et al., J. 
Neurocytol., 30:945-955, 2001) in which neuronal cell death 
is induced by an excessive accumulation of calcium in cells 
due to influx of excessively accumulated glutamate at outside 
of caused by cerebral ischemia, and the other is oxidative 
neuronal cell death in which neuronal cell death is induced by 
damages to DNA and cytoplasm due to increment of in vivo 
radicals caused by Sudden oxygen Supply at the time of 
ischemia-reperfusion (Won MH, et al., Brain Res., 836:70 
78, 1999; Sun AY., Chen Y.M., J. Biomed. Sci., 5:401-414, 
1998; Flowers F. Zimmerman J. J. New Horiz. 6:169-180, 
1998). 
0008 Based on the study of mechanism, researches to 
search for substances which effectively inhibit neuronal cell 
death caused by cerebral ischemia and unravel the mecha 
nism of Such Substances are being conducted. However, 
barely no substances that inhibit neuronal cell death caused 
by cerebral ischemia exist up to the present. 
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0009 Tissue plasminogen activator, currently on sale 
under FDA approval, is the only therapeutic agent for cerebral 
ischemia which is a thrombolytic agent that induces fast 
Supply of oxygen and glucose by dissolving thrombus that 
induces cerebral ischemia. Thus, quick use is required 
because it does not protect neuronal cell cells directly; more 
over, because of its characteristic of thrombolytic agent, it 
eventually induces hemorrhagic brain diseases due to thinned 
blood vessel wall when using it excessively or frequently. 
Additionally, clinical test on MK-801 (i.e. calcium channel 
blocker) was conducted to effectively inhibit initial calcium 
influx but drugs were discarded because of its side effects. 
Edaravone (i.e. synthetic antioxidant, Mitsubishi, Japan) was 
the only medicine for ischemic stroke which passed clinical 
test with Successful result and prescribed only in Japan, but 
even with its possible side effects, it has a yearly turnover of 
300 billion Korean Won because there are no alternative for 
the drug. 
0010. Over analyses on possible causes of development 
failure, it is most persuasive that the Substances are synthetic 
which are not originated from natural resources. Therefore, it 
is important to develop with candidate Substances existing in 
natural products. The present inventors confirmed significant 
protective efficacy of HP074 85% alcohol extract and its 
hexane fraction in a transient local cerebral ischemia rat 
model and a transient forebrain ischemia rat model (KR 
Patent Registration No. 10-2005-0076324). They also con 
firmed that oleic acid, a component of hexane fraction, has 
Superior neuroprotective efficacy in local cerebral ischemia 
model, and confirmed the mechanism further through both in 
vivo and in vitro. 

0011. The present inventors confirmed that oleic acid 
increases death rate with its toxicity and its cause can be 
assumed by various documents teaching that pulmonary 
edema is caused in various animal models (Mediators 
Infalamm. 2012; 2012:956509. Doi:10.1155/2012/956509. 
Epub 2012 Nov. 13) (Chin Med J 2011; 124(21):3476-3480). 
Document related to pulmonary edema induction model by 
using oleic acid is also reported. Oleic acid incurs erythrocla 
sis (hemolysis) in an invitro test, and thus excessive ingestion 
or intravenous injection of oleic acid can be harmful (Pharm 
Res 1994; 11:513 517). Furthermore, LD50 value of oleic 
acid is known to be relatively low as intravenous 2.4 mg/kg in 
rat. Oleic acid is in form of free fatty acid, and oleic acid 
included in olive oil exists as triglycerides, and the increase of 
free fatty acid promotes gluconeogenesis, induces insulin 
resistance in liver and muscle, and results in insulin secretion 
disorders. Said impairments caused by free fatty acid are 
called lipotoxicity (Endocrinology 2013 154:89-101). In 
addition, lots of problems still lie in utilization regarding cost 
and safety. 
0012 Olive oil as a natural product has oleic acid as a main 
ingredient and it is generally understood as a non-irritating 
and nontoxic substance. LD50 value of olive oil is intrave 
nous 1320 mg/kg in mouse that is much higher than that of 
oleic acid and accordingly, it can be evaluated as safe. Addi 
tionally, oleic acid, which is a main ingredient of olive oil, is 
in form of triglycerides and it is known to be safer than form 
of free fatty acid. A thesis of epidemiologic survey wherein 
risk of stroke decreases as oleic acid concentration in blood 
plasma increased by ingesting olive acid has been published 
(Neurology. 2011 Aug. 2; 77(5):418-25). Also, a document 
wherein antioxidant and anti-inflammatory effects and plate 
let aggregation are increased after ingestion of olive oil has 
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been reported (The Scientific World JOURNAL (2010) 10, 
1180-1191), (Neuroscience Letters 471 (2010)89-93). There 
fore, it could be understood that protective effect of neuronal 
cells is caused by activation of oleic acid, and pharmacologi 
cal mechanism of oleic acid is reported in a paper (Neuro 
science Letters 464 (2009) 93-97). 
0013 Succeedingly, the present inventors invented the 
present invention as a result of research to develop a compo 
sition comprising olive oil as a safe and effective therapeutic 
agent. 

SUMMARY OF THE INVENTION 

0014. It is a purpose of the present invention to provide a 
composition for preventing or treating stroke or degenerative 
brain disease having no toxicity and side effects. 
0015 The present invention provides a pharmaceutical 
composition for preventing or treating stroke or degenerative 
brain disease comprising at least two Substances selected 
from a group consisting of egg yolk lecithin, glycerol, Sodium 
oleate, medium chain triglyceride and refined fish oil; olive 
oil; and Soybean oil. 
0016. The egg yolk lecithin is a lecithin having phospho 
lipid components obtained from egg yolk. 
0017. The glycerol is a substance having the rational for 
mula CH-OHCH(OH)CHOH, 92.09382 g/mol of molecular 
weight, 1.2644 g/cm (15° C.) of specific gravity, 17.8° C. of 
melting point and 290° C. of boiling point. It is colorless, 
transparent and sticky liquid with Sweet taste, and has high 
hygroscopicity. 
0.018. The sodium oleate is sodium salt of oleic acid. 
0019. The medium chain triglyceride whose fatty acids 
have an aliphatic tail of 8-12 carbon atoms, and it is an ester 
derived from glycerol and three fatty acids. 
0020. The refined fish oil is a refined oil of marine animals. 
0021. The olive oil is a vegetable oil contained in fruits of 
an olive tree (canarium album) that is obtained by Squeezing 
or extracting its pulp directly. Fatty acid of the olive oil is 
composed of 76% of oleic acid (i.e. unsaturated fatty acid), 
8% of linoleic acid, 12% of palmitic acid (i.e. saturated fatty 
acid) and 2% of stearic acid. 
0022. The soybean oil (18-20% content) is semidrying oil 
derived from soybean. Fatty acid of the soybean oil is com 
posed of 55% of linoleic acid (i.e. unsaturated fatty acid). 
0023. As a preferred embodiment of the present invention, 
the composition includes 0.1-20.0 wt % of the olive oil, 
0.1-20.0 wt % of the soybean oil, 0.1-20.0 wt % of the 
medium chain triglyceride and 0.1-10 wt % of the refined fish 
oil. As a more preferred embodiment of the present invention, 
the composition includes 6 wt % of the olive oil, 6 wt % of the 
soybean oil, 6 wt % of the medium chain triglyceride and 3 wt 
% of the refined fish oil. The composition ratio was a result of 
the inventors’ research on a composition which would exhibit 
low toxicity and side effects while having Superior neuropro 
tective effect. SMOFlipid 20%. Injection that is prepared and 
sold by the Fresenius-Kabi KoreaC) can be used as a most 
preferred composition of the present invention. 
0024. As a preferred embodiment of the present invention, 
the composition includes 1.0-50 wt % of olive oil, 0.1-20 wt 
% of soybean oil, 0.01-5 wt % of egg yolk lecithin, 2.25 wt % 
of glycerol and 0.01-1.0 wt % of sodium oleate. As a more 
preferred embodiment of the present invention, the composi 
tion includes 16 wt % of olive oil, 4 wt % of soybean oil, 1.2 
wt % of egg yolk lecithin, 2.25 wt % of glycerol and 0.03 wit 
% of sodium oleate. The composition ratio was a result of the 
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inventors’ research on a composition which would exhibit 
low toxicity and side effects while having Superior neuropro 
tective effect. Clinoleic 20% Injection that is prepared and 
sold by the Baxter International Inc. can be used as a most 
preferred composition of the present invention. 
0025. The degenerative brain disease can be at least one 
disease selected from a group consisting of dementia, Alzhe 
imer's disease, Huntington's chorea, Parkinson's disease, 
Pick's disease and Creutzfeld-Jacob disease. However, the 
degenerative brain diseases are not limited to the said group 
and can include all diseases that can be benefited by the 
composition of the present invention. 
0026. The present invention provides a health functional 
food for preventing or ameliorating stroke or degenerative 
brain disease including at least two Substances selected from 
the group consisting of egg yolk lecithin, glycerol, Sodium 
oleate, medium chain triglyceride and refined fish oil; olive 
oil; and Soybean oil. 
0027. As a preferred embodiment of the present invention, 
the health functional food includes 0.1-20 wt % of olive oil, 
0.1-20 wt % of soybean oil, 0.1-20 wt % of medium chain 
triglyceride and 0.1-10 wt % of refined fish oil. More prefer 
ably, the health functional food includes 6 wt % of olive oil, 6 
wt % of soybean oil, 6 wt % of medium chain triglyceride and 
3 wt % of refined fish oil. The composition ratio was a result 
of the inventors research on a composition which would 
exhibit low toxicity and side effect while having superior 
neuroprotective effect. SMOFlipid 20%. Injection that is 
manufactured and sold by the Fresenius-Kabi KoreaC can be 
used as a most preferred health functional food of the present 
invention. 
0028. As a preferred embodiment of the present invention, 
the health functional food includes 1-50 wt % of olive oil, 
0.1-20 wt % of soybean oil, 0.01-5 wt % of egg yolk lecithin, 
2.25 wt % of glycerol and 0.01-1 wt % of sodium oleate. More 
preferably, the health functional food includes 16 wt % of 
olive oil, wt % of soybean oil, 1.2 wt % of egg yolk lecithin, 
2.25 wt % of glycerol and 0.03 wt % of sodium oleate. The 
composition ratio was a result of the inventors’ research on a 
composition which would exhibit low toxicity and side effect 
while having superior neuroprotective effect. Clinoleic 20% 
Injection that is manufactured and sold by the Baxter Inter 
national Inc. can be used as a most preferred health functional 
food of the present invention. 
0029. The present invention also provides a method of 
preventing, ameliorating or treating stroke or degenerative 
brain disease by administering a composition including at 
least two Substances selected from a group consisting of 
therapeutically effective amount of egg yolk lecithin, glyc 
erol, Sodium oleate, medium chain triglyceride and refined 
fish oil; olive oil; and soybean oil to a subject in need of 
treatment. 

0030. As a preferred embodiment of the present invention, 
the composition includes 0.1-20 wt % of olive oil, 0.1-20 wt 
% of soybean oil, 0.1-20 wt % of medium chain triglyceride, 
and 0.1-10 wt % of refined fish oil. More preferably, the 
composition includes 6 wt % of olive oil, 6 wt % of soybean 
oil, 6 wt % of medium chain triglyceride, and 3 wt % of 
refined fish oil. SMOFlipid 20%. Injection that is manufac 
tured and sold by the Fresenius-Kabi KoreaC can be used as 
a most preferred composition of the present invention. 
0031. As a preferred embodiment of the present invention, 
the composition includes 1-50 wt % of olive oil, 0.1-20 wt % 
of soybean oil, 0.01-5 wt % of egg yolk lecithin, 2.25 wt % of 
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the glycerol and 0.01-1 wt % of the sodium oleate. More 
preferably, the composition includes 16 wt % of olive oil, 4 wit 
% of soybean oil, 1.2 wt % of egg yolk lecithin, 2.25 wt % of 
glycerol and 0.03 wt % of sodium oleate. Clinoleic 20% 
Injection that is manufactured and sold by the Baxter Inter 
national Inc. can be used as a most preferred composition of 
the present invention. 
0032. The wording “therapeutically effective amount” is 
directed to an amount of active ingredients or pharmaceutical 
compositions which induce biological or medical reaction 
from animals or human beings that is considered by research 
ers, Veterinarians, doctors or other therapists. It includes an 
amount inducing alleviation of symptoms of diseases or dis 
orders to be treated. It is obvious to those skilled in the art that 
therapeutically effective dose and frequency of the active 
ingredients of the present invention would vary depending on 
desired effects. 

Advantageous Effect 
0033. The composition of the present invention has no 
toxicity and side effects while having Superior neuroprotec 
tive effect, thus it can be effectively and safely used for 
preventing, treating or ameliorating stroke or degenerative 
brain disease. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0034 FIG. 1 is an image showing a result of an observa 
tion via TTC staining on brain slices of a control group 
wherein a saline solution is administered to middle cerebral 
artery occlusion model rats, and experimental groups wherein 
oleic acid, a sodium oleate solution, the Clinoleic20% or the 
SMOFlipid20% is administered to middle cerebral artery 
occlusion model rats. 
0035 FIG. 2 is a graph illustrating comparison in damage 
rates of brain tissue (infarction area) in the control group, and 
the experimental groups of the middle cerebral artery occlu 
sion model animals wherein the oleic acid, the Sodium oleate 
solution, the Clinoleic20% or the SMOFlipid20% is admin 
istered. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0036. The inventors confirmed that the pharmaceutical 
composition for preventing or treating stroke or degenerative 
brain disease comprising at least two Substances selected 
from the group consisting of egg yolk lecithin, glycerol, 
Sodium oleate, medium chain triglyceride and refined fish oil; 
olive oil; and soybean oil has superior neuroprotective effect 
for neuronal cell damages caused by cerebral ischemia, and 
that the pharmaceutical composition has less toxicity and side 
effects upon result of low death rate after administration in the 
middle cerebral artery occlusion model (MCAo), and suc 
ceedingly completed the present invention. 
0037. The present invention will be described more in 
detail hereinafter. 
0038 Pharmaceutical Composition 
0039. The pharmaceutical composition of the present 
invention includes at least two substances selected from the 
group consisting of egg yolk lecithin, glycerol, Sodium oleate, 
medium chain triglyceride and refined fish oil; olive oil; and 
Soybean oil. 
0040. The composition of the present invention can be 
administered orally or parenterally, more preferably be 
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administered parenterally, and most preferably be adminis 
tered intravenously. In case of formulation, it can be prepared 
by using conventional diluents or excipients such as a filler, an 
extender, a binder, a humectants, a disintegrant and a Surfac 
tant. 

0041. Formulation for parenteral administration includes 
a sterile aqueous solution, a nonaqueous Solution, a Suspen 
Sion, an emulsifiable concentrate, a lyophilized formulation 
and a Suppository. Propylene glycol, polyethylene glycol, 
Vegetable oil and an injectable ester Such as ethyl oleate, etc. 
can be used as a nonaqueous solvent and a solvent for Sus 
pension. Witepsol. macrogol, tween61, cacao butter, lauri 
num, glycerol, gelatin, etc. can be used as a base of the 
Suppository. The pharmaceutical composition of the present 
invention can be administered hypodermically, intravenously 
and intramuscularly when administering parenterally. 
0042. Dosage of the pharmaceutical composition of the 
present invention can vary depending on the patient’s condi 
tion, weight, degree of disease, drug form, administration 
passage and period, and it can be selected properly by those 
skilled in the art. However, it is preferred to administer 0.1- 
1000 mg/kg of the composition of the present invention per a 
day to achieve desirable effect. Administration frequency can 
be once or several times per a day. However, the said dosage 
does not limit the scope of the present invention. 
0043. The composition of the present invention can be 
used for preventing or treating stroke or degenerative brain 
disease solely or jointly with an operation, hormonetherapy, 
chemotherapy and methods using biological response regu 
lators. 

0044 
0045. The present invention provides the health functional 
food for preventing or ameliorating stroke or degenerative 
brain disease comprising at least two Substances selected 
from the group consisting of egg yolk lecithin, glycerol, 
Sodium oleate, medium chain triglyceride and refined fish oil; 
olive oil; and soybean oil. 
0046. The health functional food of the present invention 
can be used by adding at least two Substances selected from 
the group consisting of egg yolk lecithin, glycerol, Sodium 
oleate, medium chain triglyceride and refined fish oil, olive 
oil, and soybean oil intactly, or with other food or food ingre 
dients, and can be used according to conventional methods. 
Content of the active ingredients can be adequately adjusted 
according to a purpose of use (e.g. for prevention, health or 
therapeutic purpose). In general, components of the present 
invention can be added in an amount of 0.01-50 wt % of total 
food weight when preparing food or beverage. 
0047. Additionally, types of the food are not specifically 
limited. Examples of foods that the pharmaceutical compo 
sition of the present invention can be added thereto could be 
beverages, gums, vitamin complexes, drink preparations 
among others and furthermore, the food includes all conven 
tional health functional foods. 

0048. Like other common beverages, beverage composi 
tion of the present invention can include various flavoring 
agents or natural carbohydrates, etc. as additional ingredi 
ents. The natural carbohydrates can be general Sugars such as 
monosaccharides (e.g. glucose and fructose among others); 
disaccharides (e.g. maltose and Sucrose among others); and 
polysaccharides (e.g. dextrin and cyclodextrin among oth 
ers); and Sugar alcohols such as Xylitol, Sorbitol and erythritol 

Health Functional Food 
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among others. Furthermore, other flavoring agents which are 
not mentioned before can also be used (e.g. Saccharin and 
aspartame among others). 
0049. The health functional food of the present invention 
can include various nutritional Supplements, vitamin, miner 
als (e.g. electrolyte), synthetic flavoring agents, coloring 
agents and enhancers (e.g. cheese and chocolate among oth 
ers), pectic acid and salt thereof, alginic acid and Salt thereof, 
organic acid, protective colloid thickener, pH modifier, stabi 
lizing agent, preservative, glycerin, alcohol and carbonator 
which is used for carbonated drinks among others. 
0050. Preparation Method 
0051. The pharmaceutical composition and the health 
functional food of the present invention can be prepared by 
conventional methods. The pharmaceutical composition and 
the health functional food can be prepared by mixing at least 
two Substances selected from the group consisting of egg yolk 
lecithin, glycerol, Sodium oleate, medium chain triglyceride 
and refined fish oil; olive oil; and soybean oil, and by selec 
tively mixing pharmaceutically or nutritionally acceptable 
excipients, diluents or other additives. 
0052 For an example, the composition was prepared by 
mixing olive oil, soybean oil, medium chain triglyceride, 
refined fish oil and distilled water. The ingredients were 
mixed by using a homogenizer, and were mixed several more 
times by using a high pressure homogenizer, resulting in the 
composition of the present invention. 
0053 As an another example, the composition was pre 
pared by mixing olive oil, soybean oil, egg yolk lecithin, 
glycerol, Sodium oleate and distilled water. The ingredients 
were mixed by using a homogenizer, and were mixed several 
more times by using a high pressure homogenizer, resulting in 
the composition of the present invention. 
0054 Practical and presently preferred embodiments of 
the present invention are illustrative as shown in following 
Example, Experimental Examples and Comparative 
Example. However, it will be appreciated that those skilled in 
the art, on consideration of this invention, may make modifi 
cations and improvements within the spirit and scope of the 
present invention. 

Example 

0055. The SMOFlipid 20% Injection that is manufactured 
and sold by the Fresenius-Kabi Korea(R), and the Clinoleic 
20% Injection that is manufactured and sold by the Baxter 
International Inc. were used as the compositions of the 
present invention comprising at least two Substances selected 
from the group consisting of the egg yolk lecithin, the glyc 
erol, the sodium oleate, the medium chain triglyceride and the 
refined fish oil; the olive oil; and the soybean oil. 100 ml of the 
SMOFlipid20%. Injection comprises 6 g of the purified soy 
bean oil, 6 g of the purified olive oil, 6 g of the medium chain 
triglyceride and 3 g of the refined fish oil. 100 ml of the 
Clinoleic20%. Injection includes 16 g of the purified olive oil, 
4 g of the purified soybean oil, 1.2 g of the egg yolk lecithin, 
2.25 g of the glycerol and 0.03 g of the sodium oleate. 

Comparative Example 

0056. The oleic acid and the sodium oleate solution were 
used as compositions for comparison with the effects of the 
Clinoleic20% Injection and the SMOFlipid20% Injection of 
the present invention. 
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0057 The oleic acid was purchased from Sigma Aldrich 
Korea (Catalog No. 01008). The sodium oleate is the sodium 
salt of the oleic acid and is more soluble to water because it is 
in form of powder unlike the oleic acid. The sodium oleate 
was purchased from Sigma Aldrich Korea (Catalog No. 
07501). The sodium oleate solution was prepared by adding 
0.25 ml of the glycerol into the 10 mg of the sodium oleate and 
vortexing; mixed with triple distilled water (Millipore DQ-3) 
to have total 10 ml of volume; and comminuted for three 
hours by using a Sonicator. 

Experimental Example 1 

Neuroprotective Effect of the Composition of the 
Present Invention—Middle Cerebral Artery 

Occlusion Model (MCAo) 

1.1. Preparation of Laboratory Animals 
0.058 8 week-old adult male Sprague-Dawley (SD) rats, 
obtained from Samtako (Korea), weighing 300 g were kept in 
an environment to adapt to the experimental environment 
while providing enough feed and water. After one week of 
adaptation period, the animals were used for the following 
experiments. 

1.2. Preparation of Middle Cerebral Artery Occlusion Model 
0059 Intraluminal suture method was used to measure 
neuroprotective effect of the oleic acid, the sodium oleate 
solution, the SMOFlipid20% and the Clinoleic20% on neu 
ronal cell damage caused by local cerebral ischemia (Zea 
Longa, et al., Stroke, 20:84-91, 1989). 
0060. In detail, a nylon suture (4-0, 22 mm) was prepared 
by silicone coating about 5-8 mm of the end of the suture to 
have 0.36 mm of diameter, and was used for experiment. The 
rats prepared in Experimental Example 1.1 were anesthetized 
with 5% of isoflurane in a mixture of gas (i.e. 70% NO and 
30% O.). A syringe was inserted in one side for blood col 
lection and a probe was inserted in the other side to measure 
blood pressure. Then the blood glucose level and the blood 
gas level in the collected blood were measured. 
0061. Through midline neck incision, right carotid artery 
and external carotid artery (ECA), which are branches of 
external carotid artery, were separated. Superior thyroid 
artery and laryngeal artery were cauterized by using an elec 
trocauter and a probe was introduced from external carotid 
artery to internal carotid artery by inserting it about 18-19 mm 
from the common carotid artery branch and fixing it with a 
Suture. After Suturing the skin incision and the rats were 
allowed to recover from anesthesia. Same number of animals 
were induced in all experimental groups in the very day and 
observed the operation while maintaining 37q 0.5°C. of body 
temperature. The rats were anesthetized again in the same 
way as the above after 90 minutes of the operation and the 
probe was withdrawn to allow reperfusion. 
0062 24 hours after the reperfusion, the animals were 
sacrificed by cervical spine dislocation. The brains were 
removed within two minutes and six 2 mm thick slices were 
obtained. Then the tissue slices were immersed in a 12-well 
plate containing 2% TTC (triphenyltertrazolium chloride) 
solution for 30 minutes at 37° C., and the tissue slices were 
fixed with 4% paraformaldehyde for observation. All opera 
tion procedures were conducted beneath an operating micro 
scope. The body temperature was controlled not to drop 
below 37° C. by using a heat lamp and isofluran was main 
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tained at 2% in the course of anesthesia. Each stained brain 
tissue slice was photographed one by one by using a digital 
camera. The files were stored in a computer, and the infarct 
area (%) in each tissue slice was calculated according to the 
following equation 1 by using an analysis program (i.e. Opti 
mas 6.5, Bioscan). The adjusted volume of the infarct area 
was calculated through following Equation 2. 

Infarct area (%)=(A-B/A)S100 Equation 1 

0063 A: Volume of normal left hemisphere 
0064. B: adjusted infarct volume (mm) 

Adjusted infarct volume (mm)=(volume of normal 
left hemisphere)-(normal area in damaged hemi 
sphere) Equation 2 

1.3. Administration of Clinoleic20%, SMOFlipid20%, Oleic 
Acid and Sodium Oleate Solution 

0065 Right after ischemia induction, to Example groups, 
200 mg/kg of the Clinoleic20% (based on fatty acid) or 500 
mg/kg of the SMOFlipid20% (based on fatty acid) was 
administered intravenously in a volume of 0.3 ml per 100 g of 
rat weight; to Comparative Example groups, 100 mg/kg of the 
oleic acid or 3 mg/kg of the Sodium oleate Solution was 
administered intravenously in a volume of 0.3 ml per 100 g of 
rat weight; and to control group, same Volume of saline solu 
tion was administered. 

1.4. Neuroprotective Effect 

0066. Upon measurement of brain tissue and neuroprotec 
tive effect of each Clinoleic20%, SMOFlipid20%, oleic acid 
and sodium oleate solution, groups in which Clinoleic20%, 
SMOFlipid20%, oleic acid or sodium oleate solution was 
administered respectively had less TTC-unstained area due to 
neuronal cell death, and TTC-stained dark-red colored area 
was found to be large because neuronal cells were not dam 
aged compared to the control group. For reference, when 
brain tissue is stained with TTC, area where neuronal cell 
death incurred due to damage would not be stained and be 
shown as white color, and normal area would be stained and 
be shown as dark-red color (see FIG. 1). 
0067. Upon evaluation of protective effect on neuronal 
cell death induced by middle cerebral artery occlusion, sig 
nificant efficacy was shown in every group, especially 47% of 
high neuroprotective effect was shown in Clinoleic20% 
group (p<0.001) (see FIG. 2). 

Experimental Example 2 

Safety Evaluation the Death Rate of Experimental 
Animals 

0068 Right after degenerative brain disease induction, 
death rate was calculated by counting number of dead animals 
in every group from the time of administration until they were 
sacrificed. 

0069. Following Table 1 shows death rate of the animals of 
the control group and the experimental groups in the middle 
cerebral artery occlusion model. 
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TABLE 1 

Number of 
Administered Number of Death Rate 

Group Animals Dead Animals (%) 

Oleic Acid 116 21 18.1 
Sodium 37 8 21.6 
Oleate 

Clinoleic20% 114 5 4.3 
SMOFlipid20% 21 O O 

0070. As shown in Table 1, in case of the experimental 
group in which oleic acid was administered to brain infarction 
induced rats, 21 rats died out of 116 rats and death rate was 
18.1%, and the death rate was highest as 21.6% in sodium 
oleate solution administered group where 8 rats died out of 37 
rats. On the other hand, death rate of Clinoleic20% adminis 
tered group was 4.3% with 2 deaths out of 88 rats, and no rats 
died in the SMOFlipid20% administered group. 
What is claimed is: 
1. A pharmaceutical composition for preventing or treating 

stroke or degenerative brain disease comprising at least two 
Substances selected from a group consisting of egg yolk 
lecithin, glycerol, Sodium oleate, medium chain triglyceride 
and refined fish oil; olive oil; and soybean oil. 

2. The pharmaceutical composition according to claim 1, 
the pharmaceutical composition comprises olive oil, soybean 
oil, medium chain triglyceride and refined fish oil. 

3. The pharmaceutical composition according to claim 2, 
the pharmaceutical composition comprises 0.1-20 wt % of the 
olive oil, 0.1-20 wt % of the soybean oil, 0.1-20 wt % of the 
medium chain triglyceride and 0.1-10 wt % of the refined fish 
oil. 

4. The pharmaceutical composition according to claim 1, 
the pharmaceutical composition comprises olive oil, soybean 
oil, egg yolk lecithin, glycerol and sodium oleate. 

5. The pharmaceutical composition according to claim 4. 
the pharmaceutical composition comprises 1.0-50 wt % of the 
olive oil, 0.1-20 wt % of the soybean oil, 0.01-5 wt % of the 
egg yolk lecithin, 2.25 wt % of the glycerol and 0.01-1 wt % 
of the sodium oleate. 

6. The pharmaceutical composition according to claim 1, 
wherein the degenerative brain disease is selected from a 
group consisting of dementia, Alzheimer's disease, Parkin 
son's disease, Huntington's chorea, Pick's disease and 
Creutzfeld-Jacob disease. 

7. A health functional food for preventing or ameliorating 
stroke or degenerative brain disease comprising at least two 
Substances selected from the group consisting of egg yolk 
lecithin, glycerol, Sodium oleate, medium chain triglyceride 
and refined fish oil; olive oil; and soybean oil. 

8. The health functional food according to claim 7, the 
health functional food comprises 0.1-20 wt % of the olive oil, 
0.1-20 wt % of the soybean oil, 0.1-20 wt % of the medium 
chain triglyceride and 0.1-10 wt % of the refined fish oil. 

9. The health functional food according to claim 7, the 
health functional food comprises 1-50 wt % of the olive oil, 
0.1-20 wt % of the soybean oil, 0.01-5 wt % of the egg yolk 
lecithin, 2.25 wt % of the glycerol and 0.01-1 wt % of the 
Sodium oleate. 

10. A method of preventing, ameliorating or treating stroke 
or degenerative brain disease by administering the composi 
tion comprising at least two Substances selected from the 
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group consisting of egg yolk lecithin, glycerol, Sodium oleate, 
medium chain triglyceride and refined fish oil; olive oil; and 
Soybean oil. 

11. The method according to claim 10, wherein the com 
position comprises 0.1-20 wt % of the olive oil, 0.1-20 wt % 
of the soybean oil, 0.1-20 wt % of the medium chain triglyc 
eride and 0.1-10 wt % of the refined fish oil. 

12. The method according to claim 10, wherein the com 
position comprises 1.0-50 wt % of the olive oil, 0.1-20 wt % 
of the soybean oil, 0.01-5 wt % of the egg yolk lecithin, 2.25 
wt % of the glycerol and 0.01-1 wt % of the sodium oleate. 

k k k k k 
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