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Thesedaysconsumptionoff三shwasincreased

worldwideandtheJapaneseespecialIy,consumea

widerangeoffishspeciesdaily.Particularly,

Blue負ntuna(7乃z∫ ηηz∬Or1(3η10118)isoneofthe

famoustunasinJapananditsconsumptionand

culturehasbeenincreasing.However,great

quantitiesofthesewasteslikeskin,bone,andfln

areproducedinmanyfishshopand

fish-processingfactories.Thesewastesaredumped

inwhichtheycausedpollutionsemitwithan

offbnsiveodor.However,flshbone,skin,scaleand

finsaregoodsourceofcollagen.Collagenisa

commonproteinthatmakesupasigniflcantpartof

thelivingbody,whetherhumanandanimal.Asa

structuralprotein,collagenisessentialtobuildthe

body'sphysicalstructure,andasanextracelluIar

matrixitactsasasupPorting倉ameworkover

whichourcellsarearranged.Also,collagenis

widelyanddiverselyusedinfbod,medicine,and

cosmetics;theconsumptionofconagenhas

increasedwiththedevelopmentofnewindustrial

application.Aquaticanimalshavebeenincreasing

attentionasabackupcollagenresourcesince

bovinespongifbrmencephalopathy(BSE).Butthe

studyaboutcollagenofbIuefintunaandtheir

actiononcancercellisnotsufflcient倉omthetuna

wastes.

Inthisstudy,wereportpreparationoftypeI

collagenandcollagenpeptidesandthatofaction

onHepG2cell.

Materi劉ls劉ndMethods

Collagenpreparationwasfb110wed.Bluefintuna

(7乃 〃η17〃80r1α71α 〃8)wasobtainedf¥omOkinawa

campus,KinkiUniversity,Japan.Theskinof

bluefintunawasdissectedoutf卜omthebodyand

storedat-20°C.BlueflntunatypeIcollagenwas

isolatedaccordingthereportedresearchesandit

wasslightlymodifled.(Fig.1).Thesalmonskin

typeIcollagenwaspurchasedf㌃omWakoPure

ChemicalIndustries,Ltd.,Japan.Collagen

recoveryratewasestimatedbyusingBradfbrd

methodandcollagenyield(drybasis)ofbluefin

tunaabdominalskinwascalculatedas;

(Weightof伽alcollagensample,g)/(weightof

blueflntunasample,g)×100

Thebluefintunaskincollagenandsalmonskin

collagenweredissolvedindistilledwaterwith

variousconcentration(0.1～50mg/mL)andtheir

proteincontentweredeterminedbyBradfbrdassay

withcentrifUgation(1,500rpm,5min,4°C)or

withoutcentrifUgation.

SDS-PAGEwasperfbrmedbythemethodof

Laemmli,usingtheTris-HCI/glycinebuffbrsystem

with75%resolvinggeland4%stackinggel.The

collagensamplewasdissolvedinasamplebuffbr

(0.5MTris-HC1,pH6.8,containing8%SDS,30%

glycerol,0.2%bromophenolblue)with20%β
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一MEandthenboiledfbr5min .Thesampleswere

loadedandelectrophoresed.Also,fbrdetectionof

blueflntunaabdominalskincollagen,weprepared

anti-fishcollagenantibodies.Salmonskincollagen

typei(2mg/mL)wereimmunizedintoguineapig

withfishcollagenantibody5times.Then,the

serumwasdrawn4timesatO,24,31,and45days

andcheckedtitersandreactivities.Forwestern

blotting,thesamplewasloadedontoSDS-PAGE

gels,electrophoresed,andthentransfセrredonto

PVDFmembraneandfbrlhrincubationwitha

primaryantibody(1:150)at25°C.Blotswere

washedwithwashingPBSbuffbr(3×5min)and

incubatedfbrlhrat25°Cwithsecondaryantibody

conjugatedwithperoxidase(1:1000).Theprotein

bandonthemembranewasdetectedonX-rayfヨm

usingthestandardenhancedchemiluminiscent

(ELC)method(Amersham-PharmaciiaJapan,

Tokyo,Japan).

Preparationofcollagenpeptideswasperfbrmedby

themethodofZhangθ1α1.Theextractedbluefin

tunaabdominalskincollagenandsalmonskin

collagenweredissolvedinO.IMsoclium

phosphatebuf琵r(pH7.8)ataconcentrationof6

mg/mL.Afteraddingtrypsin(EC.3.4.21.4.,11600

units/mg,SigmaChemicalCo.)withanenzyme

substrate70μgtocollagensolution,thereaction

mixturewasincubatedat37°Cfbr5min.Inorder

tostopthereaction,themixturewasheated

immediatelyatlOO°Cf6rIOmin.

Thedegreeofhydrolysiswasdeterminedbyusing

2,4,6,-trinitrobenzenesulfbnicacid(TNBS)

methods.Onem川ihterofO.1%TINBSsolution

wasaddedtolmLofsamplesolution(0.15

mg/mL)containingl%sodiumdodecylsulfate

(SDS)and4%NaHCO3buff6r(pH9.5),andthe

solutionwasmixedrapidly,heldtoreactat40°C

fbr2hrsinawaterbath,andflnallythereaction

wasstoppedbyaddingO.5mLoflNHCIand

lO%SDS.Theabsorbanceofthesamplewasread

at490nmagainstablank.Thetotalnumberof

aminogroupwasdeterminedinasamplethathad

lOO%hydrolyzedatllO()Cfbr24hrsin6NHCI.

HepG2cellsweregrowninDulbeccogs-modified

Eagleうsmedium(DMEM;Nissui,Tokyo,Japan)

supplementwithl%Non-EssentialAminoacids,

7.5%NaHCO3,100units/mLpenic川in,100

μg/mLstreptomycine,200mMglutamineand100

mMpyruvicacidin5%CO2incubatorat37°C.

HepG2cell(1.0×104)wereculturedineachwellof

96wellsplatefbr24hrsin37°CCO2incubatoL

Afterincubation,thecollagenanditscollagen

peptidessamples(2μg/mL)withlOμCwere

addedtoeachwellandsterilizedwaterwasadded

tocontrolwelLThen,the96wellsplateswere

incubatedabovesameconditionfbr24hrs.After

that,MTTmethodwasperfbrmed(Fig.5A).On

theotherhand,samplesofsameconcentration

wereaddedwhentheHepG2cellseededin96

wellsplates.The96wellsplateswereincubated

fbr24hrsand48hrs,respectivelyat37°CCO2

incubatorandMTTmethodstoassayfbrtheresult

wereperfbrmedMTTassayfbrrelativecellgrowth

(Fig.5B).

ResultsandDiscussion

ThecoIlagenrecoveryrateandyieldofbluefin

tunaabdominalskinwereshowninFig .2.The

protelnrecoveryratewasdecreasedasthe

preparationstepoftypeIcollagenfヤombluefln

tunaabdorninalskinincreasedfヤ01TIstep3tostep7.

However,theproteinyie】datstep3was2.Og/100

gandthatofatstep7wasl.8g/100g.Therefbre,

theproteinrecoveryratewasgoodwhentypeI

collagenofbluefintunaabdominalskincollagen
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Thecollagenandtheirpeptidesofblueflntuna

abdominalskincollagenandsalmonskincollagen

weretreatedonHepG2cellby20μg/1.0×104cells

(Fig.5A).Thebluefintunaabdominalskin

collagenhad22%reductionofcellgrowthbutthe

salmonskincollagendidnotreduceonthecell

growth,incubatedfbr24hrsand48hrsat37°C

CO2incubatorTherelativecellgrowthofthishas

similartrendwithabovedataregardlesswith

sampleaddingtiming.Thisinterestingresult

suggestedthatutHizationvalueofcollagen

relatively.Theactionofbothpreparedcollagen

peptidesdidnotreduceonthecellsgrowth.Also,

samplesofsameconcentrationwereaddedwhen

theHepG2cellseededin96wellsplatesandthe

96wellsplates倉omblueflntunaabdominalskin

wasteasafunctionalcomponentoncancercelL

Moreover,studiesofthemechanismfbrreduction

effbctofcellprolifbrationandtheeffbctofbluefln

tunaabdominalcollagenonothercancercellswill

beneeded.
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