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ABSTRACT KEYWORDS
To examine the effect of Codium fragile on blood cholesterol and lipid me- Hyperlipidemia;
tabolism, hyperlipidemia was induced in the experimental animals rats by Codiumfragile;
administering hyperchol esterolemia diet, and while administering Codium Rat liver cell;
fragile powder for 5 weeks, blood biochemica change such as blood cho- lipid metabolism.

lesterol, AST and ALT enzyme activity, etc. was examined, and histological
change of liver cellswere examined using an €l ectron microscope. Codium
fragiletreatment resulted in asignificant reductioninthelevel of total cho-
lesterol, blood triglyceride and LDL-cholesterol compared to the control
rats. In contrast, expression levels of HDL-cholesterol wereincreased. The
AST value of the Codium fragile administration group was significantly
reduced and the blood ALT value of the Codium fragile group showed a
significant decrease in comparison with the negative control group. The
histological change of liver cells of experimental animalswas examined us-
ing an electron microscope, and it was found that in the negative control
group, degeneration of hepatic tissues due to the consumption of high lipid
diet for along time was shown noticeably, and the accumulation of lipid
droplets in the cytoplasm could be observed. On the other hand, in the
Codium fragile administration group, a substantial reduction of the accu-
mulation of lipid droplets in the cytoplasm was shown, and in addition, it
could be confirmed that the degeneration of hepatic tissues was recovered
almost to the normal control group. Summarizing the aboveresults, it showed
the possibility of Codium fragile to be a candidate material to improve the
abnormality of lipid metabolism caused by liver cell damages and hyperlipi-
demia. © 2008 Trade Sciencelnc. - INDIA

INTRODUCTION style diseases are on the increase. According to the

national nutrition survey of the hedth and welfarede-

Recently, duetothediversficaionandwesterniza=  partment, in Korean diet, thefat consumption rate per
tion of diet, the consumption of high caloriefoodand  day iscontinuoudy increasing from 16.9 gintheyear of
meatsisincreased, and consequently, obesity, stroke, 1969 to 41.6 g in 20011%. Such increase of fat con-
arteriosclerosis, hypertension, diabetes, and other life  sumption becomesacause of theincrease of theinci-
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denceand mortality of circulatory diseasesby increas-
ing thelipid content in the bodly.

Among diseases of thecirculatory system, hyper-
lipidemiarefersto the condition that plasmachol esterol
or triglycerideisabnormally elevated. Inthe devel op-
ment of cardiovascular diseasesthe concentration of
cholesterol has been known to act asanimportant fac-
tor, and blood cholesterol concentrationiscontrolledin
vivo and maintained constantly. Nonethel essif it were
consumed excessively for along time, its blood con-
centration becomes high and accumul ated inthe body
and induces hyperlipidemia, arterioscleros's, coronary
artery diseases and other cardiovascular diseases?.

Recently, drugs suppressing 3-hydroxy-3-
methylglutaryl CoA reductase (HM G-CoA reductase)
that isan enzymerequired for the synthesisof choles-
terol in hepatocytes have been reported to be most ef-
fectiveamong drugsfor hypercholesterolemid?. In ad-
dition, cholestyramine, dlofibrate, gemfivrozil, nicotinic
acid, probucal, etc. have been devel oped asdrugsto
decreaseblood lipid concentration and used, however,
the effect isnot constant depending on subjects, and
problems due to various side effects have been re-
veded.

Therefore, to solvethe safety problem of thelong
termintakeof lipid depression drugscurrently applied
indinics, recently, the gppropriate consumption of natu-
ral food types has been recommended for the preven-
tion and treatment of cardiovascular diseases®. Inter-
estsonthephysiol ogical approach method of lowering
blood cholesterol level, natural diet therapy isheight-
ened, and the studies on the prevention and improve-
ment effect of hyperlipidemiaby applying functional
materials extracted from natural food types are re-
quired®7,

A typeof greendgae Codiumfragileisusedwidely
asfoodinKorea, China, Japan aswell asPhilippine,
Hawaii, Africa, and otherg®9. It has been used asa
helminthicinfolk medicineand used for urinary dis-
eases and obesity treatments¥. In addition, the ex-
tract of Codium fragile containsacrylic acid that has
antibiotic activity, anticoagul ation activation materias,
agglutinin and it also has anticancer aswdl asanti-mu-
tation and immune activity, etc™. Thusit isauseful
marineplant that could be appliedin thefield of phar-
macol ogy and medicineand it hasthe potential tobea
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candidate material for thetrestment of hyperlipidemia
aswell asobesity treatment'223,

Therefore, based onthepossibility of Codiumfragile
asacandidate material for thetreatment of hyperlipi-
demiaand obesity treatment, this study was conducted
to ducidatetheeffect of Codium fragileon the hepatic
function damaged by hyperlipidemiaand blood lipid
concentration by experiments. In other words, Codium
fragile extract was administered to ratsinduced hyper-
lipidemia by maintaining with ahigh fat method, and
AgpartateAminotransferase (AST: serum SGOT) and
AlanineAminotransferase (ALT: serum SGPT) activity
weremeasured, and the serum mgor lipid components
triglyceride, total cholesterol (T. chal.), low-density
cholesterol (LDL. chal.), and high-density cholesterol
(HDL. chal.) activity were measured. In addition, to
assesstheeffect of Codium fragileextract onliver cells
damaged by hyperlipidemia, the histopathol ogica study
ontheliver wascarried out using an electron micro-
Sscope.

MATERIALSAND METHODS

Experiment animalsand diet

Asexperiment animals, 32 Sprague Dawley mae
rats, averageweight 79.29+ 1.73 g and 4 weeksold,
were obtained from Daehan Biolink Co., Ltd. (Seoul,
Korea). They wereadapted to theanimal facility for 1
weeks. Thetemperatureand humidity of animal room
weremaintained as 22 + 2°C and 55+ 5 %, respec-
tively. Ratswere kept onthe 12 hlight/dark cycleand
acclimatized tothehousing situation. Asdiet, under a
free environment, basal food (Superspeed, Co.)
(TABLE1), foodinducingfatty liver (TABLE 2), and
drinking water werea lowed to consumefredly.

Classification of experiment groups
After oneweek of adaptation period, ratsweredi-
TABLE 1: Composition of basal diet

Ingredients Contents(%)"
Crude protein 22.1
Crude fat 35
Fiber 5.0
Crude ash 8.0
Calcium 0.6
Phosphate 04
per 200g
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TABLE 2: Composition of hyperlipidemicdiet

=== Regdular Paper
TABLE 3: Experimental designs

I ngredient Gramsg/Kg Groups No. of rats Composition of treatments
Casein 200 Normal control L .
Sucrose 330 group 8 basic diet + distilled water
Cornstarch 150 Negative control 70 % fatty liver inducing
Comn ol 50 ri% 8  feed+30% basic diet+
Palm oil 150 group distilled water
Cellulose _ 50 Positive control g 70%fatty liver inducing food
. Ingredient gKg group + 30 % basic food + BCPS*
Calcium phosphate dibasic 500.00 70 % fatty liver inducing
Sodium chloride 74.00 Experiment group 8 food + 30 % Codium fragile
Potassium citrate H20 220.00 pOWder + distilled water
POtass'u.m Su”'.me 52.00 "BCPS : Blood Circulation Promotion Solution(mixture of
Magnesium oxide 24.00 Ginkgo biloba extract 120mg and sodium benxoate 60mg/ml,
Mineral Manganous carbonate 3.50 Cho-A Pharmaceutical Co., Ltd., Seoul)
Mix E?”'C C'gatzt U.SP. i-gg 35 adlowedtoconsumefredy for 5weeks. Digtilled water,
INC carbonate . . . . .
#200000 Cupric carbonate 030 Bloc_)d Ci rcu_l ation Promotion _Sc_)l ution (BCPS)_ and
Potassium iodate 0.01 Codiumfragileextract wasadministered orally usinga
Sodium sefenite 0.01 syringe everyday at aconstant time.
Chromium potassium sulfate 055 ] ] ]
12H,0 ' Prepar ation of codium fragileextract and BCPS
Sucrose, finely powdered 118.03 - . .
Thiamine HCI 0.60 Boiling water extractsof Codiumfragilewerepre-
Riboflavin 0.60 pared from the dried Codium fragile. 25 g of Codium
Pyridoxine HCI 0.70 fragilewasadded to 1,000ml of sterilized water and
Niacin 3.00 . . .. .
Calcium pantothenate 1.60 boiled for 150m using aherbal and medicinal boiling
Folic acid 0.20 pot (Daewoong Co., Ltd., Seoul, Korea). After cen-
Mix Vitamin B12 (0.1%) 1.00 10 ugationat -2 glo om, agUeoUs & ectsiro
#300050 Vitamin A palmitate (500,000 050 sample were filtered through 3 mm filter papers
1U/g) ' (Whatman, England), and thefina volumewasadjusted
x::gm:z [E)?;c(:t(;?éooo 1U/g) 0.25 to around 400ml in order to prepare an appropriate
(500 1U/g) 10.00 volumefor administration (about 1.6g/kg body weight/
M enadione sodium Bisulfite 0.08 day)*. BCPSwas mixture of 120mg Ginkgo biloba
Choles lSucrose finely powdered 981-113 extract and 60 mg/ml sodium benxoate (Cho-A Phar-
Ol €rol .
Choline Bitartrate 5 maceutical Co., Ltd., seoul), and '.[hedoselwascalcu-
DL-Methionine 3 lated by the average we ght of experiment anima sbased
Chalic Acid 5

vided to 4 groups (n=8) asfollows: (rr) normal control
ratsadministered basic diet + distilled water, (6) nega:
tive control ratsadministered 70 %fatty liver inducing
feed + 30 % basic diet + distilled water, (p) positive
control ratsadministered 70 % fatty liver inducingfood
+ 30 % basic food + Blood Circulation Promotion
Solution, (o) experimenta control ratsadministered 70
% fatty liver inducing food + 30 % basicfood + Codium
fragileextract. (TABLE 3). Each feed was prepared
by adding 60 g basic diet to 140 gfatty liver feed (Dyets
INC., DYET# 101865 Custom, AIN-76A Based
Purfied Rat Diet With 15% Palm Qil, 1.5% Choles-
terol, and 0.5% CholicAcid), and 200 g each diet was

on humans (60 ml/mg daily) and administered.
Animal autopsy

Thelast day of experiment, animaswerefasted for
16 hours, the abdomen was resected under theweakly
anesthetized conditionwith ethyl ether and 3-4 ml blood
was collected from the venae cavae and distributed to
aEDTA freetest tube. Immediately after blood collec-
tion, theliver was extracted, washed with cold saline
and theweight was measured.

Biochemical analysis(AST,ALT, HDL -cholesteral,
L DL -cholesteral, Total cholesterol, Triglyceride)

Theblood collected from each experiment group
was kept at room temperature for approximately 30
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TABLE 4: Body weight gain and ratio of liver weight to body
weight

Change of the
body weight(g) Liver(% of the
Groups after 5weeks  body weight)
treatment Mean + S.D.
5-0
Normal control 307.11+5.24 553+ 0.45
Negative control 320.34 + 19.58* 13.22 + 0.64*
Positive control 321.83+7.62 12.13+ 0.56*
Experimental groupup 305.39 + 0.86* 10.65+ 0.79*

Each value was represented as meantstandard deviation for 8
rats. Statistical evaluation of data was performed by Wilcoxon
rank sum test to compare between groups * p<0.05, ** p<0.01.

minutes. The serum was separated by centrifugation
(6,000xg, 15min) and used for serumbiochemical test.
Inregard to analysis categories, aspartate transaminase
(AST) that isamarker enzyme of the deterioration of
liver function was measured using aA ST (GOT) kit
(Bayer, USA) and alanine transaminase (ALT) was
measured using aALT (GPT) Reagents kit (Bayer,
USA). Inaddition, total cholesterol concentration was
measured usingaCholesterol Reagentskit (Bayer, USA)
by an automated biochemical analyzer (ADVIA 1650/
2400, Bayer, Japan), high-density lipoprotein (HDL )
was measured using a Direct HDL-Cholesterol Kit
(Bayer, USA) andlow-dengity lipoprotein (LDL)-cho-
lesterol was measured using a LDL-cholesterol kit
(Daiichi, Tokyo Japan) by an automated bi ochemical
anayzer (ADVIA 1650, Bayer, Japan) and Triglycer-
ide (TG) concentration wasmeasured usngaTriglyc-
eridesreagents (Bayer) by an automated biochemical
analyzer (ADVIA 1650/2400, Bayer, Japan)!*>1.,

Cytohistochemical analysis

Rats of each four groupswere anesthetized by in-
haling ether and liver tissue (1mm) was removed,
washed by administering sdline (0.9 % NaCl) and fixed
infixative solution (4 % paraformal dehydeand 2.5%
glutaraldehyde) for 12 hours. The sampleswerethin
sectioned, fixedwith asmium acid (0504, 2% Osmuim
tetroxide) for 1 hour at room temperature and washed.
The samplesweretreated with ethanol for 60 minutes
at each concentration. The dehydrated tissues were
substituted with propyrene oxide, embedded in epon
resinand polymerized inanincubator (60°C, 72 hours).
The polymerized tissueswere prepared as 60-80 nm
thick sectionsusing an ultramicrotome, attached to cop-
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per grids (300 mesh), dried, eectronic stained with lead
citratein uranyl acetatefor 15 minutesand examined
by a transmission electron microscope (JEM-2000
EXII, 80K V)78,

Satistical analysis

All results are shown as mean + standard devia-
tion. Statistical evaluation of datawas performed by
Duncan’s multiple range test to make comparisons be-
tween groups.

RESULTSAND DISCUSSION

Weight gain and ratio of liver weight tobody weight

Theweght changeof experiment animasadminis-
tered highfat diet for 5Sweekswasshownin TABLE 4.
Inour experiment, thefind amount of thewe ght change
of thenormal group and the negative control groupwas
shown to be 307.11 + 5.24 g and 329.34+19.58 g,
respectively. Thefina amount of theweight change of
the positive control groupwas 321.83+ 7.62 g, onthe
other hand, the Codium fragileadmini strationgroup was
shownto be305.39+ 0.86 9. And it wasfound that in
thenegative control group, overweight phenomenonwas
shown in comparison with the normal group. The
Codium fragileadministration group showed asignifi-
cant weight changesimilar to thenormal group. Thus
the effect of the negation of weight gain caused by the
highfat diet in the Codiumfragile administration group
wasconfirmed

Theratioof total weight of experiment animalsand
theratio of body weight to liver weight obtained in our
experiment isshownin TABLE 4. Consumed high fat
diet for alongtime, theliver isenlarged because of fatty
liver and hepatic fibross. Severa research resultsthat
theliver weight of all high fat diet groupswasincreased
by the accumulation of lipid in hepatic tissuesdueto
high fat diet have been reported®. In our study, atrend
similar to previoudy reported studieswasshown. The
ratio of body weight and theliver of the negative con-
trol groupwas 13.22 + 0.64 %, and it was significantly
high in comparison with the normal group of 5.53+
0.45%. Thusit wasfoundthat thefatty liver and liver
fibrosiswere progressed, it could befound thatitisin
agreement with the above previousreportsshowing that
administered highfat diet for along, theliver became
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TABLES: Serumlevelsof AST and ALT

AST ALT
Means+SD Means+ SD
Normal control group 131.50+24.80 4225+ 10.31
Negative control group  951.75+204.80* 180.00 + 17.72*
Positive control group  787.00+162.45* 154.00 + 75.77

Sfo‘fjeg'mem weaAment e 254233.70¢ 143.50 + 61.21

Each value was represented as meantstandard deviation for 8
rats. Statistical evaluation of data was performed by Wilcoxon

rank sum test to compare between groups *p<0.05, **p<0.01
TABLE 6: Serum levelsof total cholesterol and triglyceride

Groups

Groups Total cholesterol  Triglyceride
Means+ S.D Means=+ S.D

Normal control group 55.25+10.94 54.75+10.87
Negative control group  191.50 + 63.98* 61.75+ 5.19*
Positive control group  130.00 + 14.54** 46.25+ 6.45*

Experiment treatment
group

Each value was represented as meantstandard deviation for 8
rats. Statistical evaluation of data was performed by Wilcoxon
rank sum test to compare between groups * p<0.05, ** p<0.01.

enlarged.

Ontheother hand, the positivegroupwas 12.13+
0.56 %, and adlightly reduced value was shown, and
theratio of body weight and theliver wasshownto be
10.65+0.79 %, and a significant decreased was shown
in comparison withthenormal group and the negative
control group.

Activitiesof AST and ALT

Theamount of the changeof AST and ALT activity
of each group was presented in TABLE 5. AST and
ALT levelsbothincreased with increased high fat diet
intake. Theseenzymesarewe |-documentedindicators
of hepatic disfunction, withincreased AST and ALT
levelsreflectingimpaired liver function. 4) In our study,
in the normal group, AST value was shown to be
131.50+24.80 U/L, the value of the negative group
showed arapid increaseto 951.75+204.80 U/L, and
thustheliver damage caused by the consumption of
highfat diet for alongtime could be confirmed. Inthe
positivegroup, AST valuewas 787.00+162.45 U/L,
which showed a dlight decreased. AST value of the
Codium fragile administration group was 662.25 +
233.70 U/L. It was measured to belower thantheAST
valueof thenegative control group.

TheALT level of thenormal group wasshownto
be42.25+10.31 U/L, the negative control group was
180.00+17.72 U/L, and it was shown to be markedly

132.50 + 20.34* 55.00+ 10.30**

=== Regdular Paper

higher. Thisaso confirmstheliver damageby the con-
sumptionof highfat diet foralongtime. TheALT vaue
of the positive control group was shown to be
154.00+75.77 U/L, theALT vadueof the Codiumfragile
administration group was shown to be 143.50+61.21
U/L. Inthisstudy, the Codium fragile administration
group exhibited sgnificantly reduced AST andALT lev-
elscompared with the negative control group. These
datasuggest the possibility of Codiumfragilebeingan
excellent candidateto amelioratethe effect of hepato-
cytesand anti-hyperlipidemiafrom high fat diet-medi-
ated damageintherat.

Total cholesterol and triglyceridelevels

Serumtotal cholesterol and triglyceride concentra:
tionarepresentedin TABLE 6. Total cholesterol con-
centration of the normal group was55.25+ 10.94mg/
dl, onthe other hand, the negative control group was
increased greatly to 191.50 + 63.98 mg/dl, and the
positive control group and the Codiumfragileadminis-
tration group were shownto be 130.00 + 14.54 mg/dl
and 132.50 + 20.34 mg/dl, respectively. Serumtrig-
lyceride concentration of thenormal group, the nega
tive control group, the positive control group, andthe
Codium fragileadministration groupwas54.75+ 10.87
mg/dl, 61.75+ 5.19 mg/dl, 46.20 + 6.45 mg/dl, and
55.00+10.30 mg/dl, respectively. In comparison with
thenormal control group, the Codium fragileadminis-
tration group showed asignificantly low total choles-
terol and triglyceride content. Many reportsindicate
that highfat diet intake significantly increases both se-
rum and hepatictriglyceride (TG) levelsresultingin
hypertriglyceridemiaand fatty liver¥, Datasummearized
INTABLE 6indicatesthat theadministration of Codium
fragile extract have markedly beneficia effects upon
serumlipidlevels. Based on reportd*¥. Indicating that
an elevated blood cholesterol level isoneof themain
causes of vascular diseaseintheheart and circulatory
system, a number of drugs have been developed to
lower plasma cholesterol concentrations, such as
cholestyramine, probucol and statins. However, little
work hasbeen donein devel oping natural materiasto
prevent hyperlipidemia. Inthiscontext, thisreport sug-
geststhat Codium fragilel may represent andternative
therapeutic agent to assist in the prevention and tresat-
ment of hyperlipidemia
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HDL -cholesterol and LDL -cholesterol levels

Serum HDL-cholesterol and LDL -cholesterol con-
centration are presented in TABLE 7. HDL-choles-
terol hasthe effect of improving arteriosclerosisand
angioscleros's, and LDL -cholesterol isaccumulated on
theartery blood vessel wall primarily and may cause
arteriosclerosis, and thusit has been knownto bean
important risk factor of the development of
arteriorsclerosisand cardiovascul ar diseases®. In our
experiments, examining thechangeof HDL-cholesterol
and LDL-cholesterol, HDL-cholesterol of thenormal
group was 24.25 + 2.63 mg/dL, the negative control
group and the positive control group wasshownto be
13.50+ 1.29 mg/dL and 20.00 + 1.83 mg/dL, respec-
tively, the experiment group wasshownto be 17.50 +
3.11 mg/dL, and in comparison with the norma group,
it wassignificantly low by morethan 30 %. It could be
found that LDL -cholesterol of thenormal group (9.50+
1.29 mg/dL) and the negative group (100.25+ 27.44
mg/dL) was noticesbly different. Comparing the posi-
tive control group (55.50+ 9.98 mg/dL) and the ex-
periment group (68.75+ 12.53 mg/dL) with the nega-

TABLE 7: Serumlevelsof HDL -cholesterol and L DL -choles-
terol

Groups HDL LDL
Means+ S.D Means+ S.D
Normal control group 24.25+ 2.63 9.50+1.29
Negative control group 1350+ 1.29* 100.25 + 27.44*
Positive control group 20.00+ 1.83** 55,50+ 9.98*
Experiment reatment 17504 311%  68.75+ 12,53+

group
Each value was represented as meantstandard deviation for 8
rats. Statistical evaluation of data was performed by Wilcoxon
rank sum test to compare between groups * p<0.05, ** p<0.01
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tive control group, the value of LDL-cholesterol was
sgnificantly decreased. It wasfound that Codium frag-
ile has an effect on the vascul ar diseases by directly
lowering blood LDL -cholesterol valueand increasing
HDL-cholesterol value.

Inthe American NIH standard, for the determina-
tion of therisk level of cardiovascular diseases, arterio-
sclerosisindex and cardiac risk index have been ap-
plied. 20) In our experiment, theratio of HDL-choles-
terol andtota-cholesterol (HTR: HDL-cholesterol/to-
tal-cholesteral), thefluctuation of arteriosclerosisindex
(A.l., atherogenicindex : tota-cholesterol-HDL -cho-
lesterol/HDL-cholesteral), and cardiac risk factor
(C.R.F, cardiacrisk factor : total-cholesterol/HDL -
cholesterol) wascdculated. HTR of theCodiumfragile
administration group was 2 timeshigher than thenega-
tive control group, and thusit wasfound to reducethe
risk of the devel opment of cardiovascular diseases. The
arteriosclerosisindex of the negative control group
showed ava uereachingamost 2 timeshigher thanthe
Codium fragileadministration group. And itscardiac
risk index showed apattern similar to arteriosclerosis
index(,

Hyperlipidemiaisanindex of arteriosclerosssymp-
toms. It hasbeen reported to increase the synthesis of
triglycerideinthe small intestine and the secretion of
chylomicron, increasethesynthesisof triglycerideinthe
liver, increasethe synthesisand secretion of VLDL-
cholesterol and LDL-cholesterol, decrease HDL-cho-
lesterol synthesisand decreaselipase activity, and thus
inducethe reduction of theremova of triglyceridein
peripheral tissues. In our study, similar results were
shown. It wasdetected that in ratsinduced dietary hy-
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A, No cytoplasmic changes in the normal control groups. B, Hepatocytes of negative control group show degenerative signs
such as clear areas and dilated biliary canaliculi without microvilli and the hepatocytes also exhibit a diffuse accumulation
of lipid droplets (L) in the cytoplasm and shows the increase of collagen in the hepatic lobule. C, Lipid droplets are slightly
increased in the hepatocytes of the positive control group. D, Hepatocytes in experiment group animals shows the normal
morphology of hepatocytes (as in the normal control group) with none of the degenerative signs exhibited in the negative
control group. M, Mitochondria. N, Nucleus of the Hepatocyte. C, Collagen. R, Rough Endoplasmic Reticulum. BC, Bile
Canaliculus. L, Lipid Droplet. scale bar = 5um. Magnification: x10,000.

Figurel: Changesin theultrastructureof thehepatocytesof rats
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perlipidemia, the content of total-cholesterol and LDL-
cholesterol wase evated noticeably.

Cytohistological study

Figure 1 showstheresult of theobservation of liver
cell tissuesexamined by atransmission eectron micro-
scope. Figure 1A isthee ectron micrograph of thenor-
mal group, 1B isthe negative control group, 1C isthe
positive control group, and the 1D isthe electron mi-
crograph of the Codium fragile administration experi-
ment group.

Inthe electron micrograph of the negative control
group, degeneration of liver tissues caused by the
comsumption of highfat diet for alongtimewasshown,
inaddition, theaccumul ation of fat dropletsinthecyto-
plasm duetoit could beobserved. 1Cistheresult of
the positive control group, and it showsthat fat drop-
letsand the degeneration of liver tissueswerereduced
in comparison with the negative control group. 1D is
thee ectrommicrograph of the Codium fragileadmin-
istration group, and in comparison with theresult of the
negative control group, asubstantial reduction of the
accumulation of fat dropletsinthecytoplasmwasshown,
and, inaddition, asignificant result that the degenera-
tion of liver tissuewasdecreased to theleve smilar to
the normal group was shown.

Asaresult, high concentration of total -cholesterol
and LDL-cholesterol actsasamajor factor of inducing
argeriosclerosisand cardiovascul ar diseases, and thus,
numerous studies and efforts have been madeto de-
velop drugsand functiona materids. Itisanticipated if
drugsor functiona materia sweredevel oped from natu-
ra materialswith lessside effects, itsvaluewould be
great. From such point of view, itisconsdered that the
result of our study suggeststhepossibility of Codium
fragileasacandidate substancefor anatural therapeu-
ticfor hyperlipidemia
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