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ABSTARCT

MastoparanB (MP-B)isacationictetradecapeptideisolatedfrom the

venom oftheTaiwanhornetVespabasalis.MP-Bexhibitsavarietyof

biofunctional effects such as cardiovascular effect, local edema,

antibacterialactivity.Inthisstudy,weexaminedtheanti-obesityeffect

ofMastoparanB anditsmechanism ofactionin3T3-L1preadipocyte

cells.WemeasuredMP-BinhibitedadipocytedifferentiationbyoilredO

staining. MP-B decreased the expression of the key adipogenic

transcription factors such as CCAAT/enhancer binding protein-alpha

(C/EBPα),nuclear receptor peroxisome proliferator-activated receptor

gamma (PPARγ) and sterol regulatory element-binding protein-1

(SREBP-1).ThesefactorsareexpressedduringthelatephaseofMDI

induceddifferentiation.MoreoverMP-BregulatedphosphorylationofAkt,

glycogensynthasekinase-3beta(GSK-3β)whichplayroleinadipocyte
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differentiation in which insulin and certain growth factors stimulate

adipogenesis. The results indicate that MP-B inhibits adipocyte

differentiationandaccumulationoflipiddropletsin3T3-L1cellandmay

haveeffectforthetreatmentofobesity.
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INTRODUCTION

Adiposetissueplaysacrucialroleforenergystorage,includinglipid

homeostasisandfatty acidrelease,butan imbalancebetween energy

intake and consumption can cause obesity,which has become an

epidemicindevelopedcountriesanddevelopingcountries.Theratesof

obesity andoverweighthavebeen toincreasein adult,andthatthe

problem hasbeenworseningbypenetratingintothechild.Obesitycan

bedefinedasincreasedfatmassduetoincreasesinthenumberand

size ofadipocytes,which leads to metabolic complications,including

type-Ⅱdiabetes,insulinresistance,hyperlipidemia,hypertension,coronary

heartdiseaseandcancer[3,10].

Toreduceobesity,variousprogramsincludelifestylechange,suchas

exerciseanddiet,behavioraltherapy,andpharmacologicaltreatment[12].

Itisstillofdemandtodevelopmoreefficaciousandsaferanti-obesity

products/drugs [10]. Several drugs have been used in the

pharmacological treatment of obesity such as orlistat,sibutramine,

dinitrophenol,andthyroidhormone.Thesedrugshavebeendocumented

to exhibitcertain serioussideeffect,including dry mouth,insomnia,

anorexiaandvalvularheartdisease[12].Thus,new researchintohealthy

foods or drugs without negative side effects is required for the

preventionandtherapyforobesity[9].Manystudieshavedemonstrated

thatnaturalcompounds,suchasquercetin,genistein,andesculetininhibit
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adipogenesis[3].

A mousepreadipocytecellline,3T3-L1,hasbeencommonlyusedasan

in vitro modelsystem to investigate the molecular mechanism of

adipogenesis[6].3T3-L1 preadipocytesdifferentiateupon exposureto

inducers such as insulin,3-isobutyl-1-methylxanthine (IBMX),and

dexamethasone (DEX)[13].This treatmentinitiates early events in

adipogenesis,whatdependsthecoordinatedregulationofgeneexpression

[9,16].

Duringadipocytedifferentiation,adipogenictranscriptionfactors,suchas

CCAAT/enhancer-binding protein α (C/EBPα), peroxisome

proliferator-activated receptor γ (PPARγ) and sterol regulatory

element-binding protein-1 (SREBP-1) are considered to be key

regulatorsofadipogenesis,includingadipocyte-specificgeneactivationin

adipocytes [11]. These master factors cooperate to promote the

expressionofadipocypogenicgenes,leadingtotheterminaldifferentiation

ofadipocyte[16].Moreover,theAktsignalingpathwayisimportantin

transducingtheproadipogeniceffectsofinsulinandpromotesadipocyte

differentiationthroughincreaseofPPARγ expression[6].

Mastoparan,themast-celldegranulatingpeptideofthevespidvenoms,

is the major peptide component in many species of hornets [4].

Mastoparan B (MP-B) is a cationic tetradecapeptide

(LKLKSIVSWAKKVL-NH₂)isolatedfrom thevenom oftheTaiwan

hornetVespa basalis [19].MP-B peptide exhibits a wide-range of
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biofunctionaleffectssuchasstimulationofhistaminereleasefrom mast

cells,erythrocytelysis,andantimicrobialactivityagainstbacteria[20].

However,itsantiobesity effecthasnotbeen reported yet.Hence,it

remainsunknownhow MastoparanB peptidepromotesanantiobesity

effect in 3T3-L1 cells and high fat diet. Mastoparnan B-12

(LKLKSIVSWAKAVS-NH₂)isaderivativeofMatoparanB andwas

substituted12thresiduebyAla.Inthestudy,weevaluatedtheinhibitory

effectoftheMastoparan B peptideand investigated how itactsto

reducedifferentiationtoadipocytesin3T3-L1mousefibroblasts.
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MATERIALSANDMETHODS

Peptidesynthesis

Followingidentificationbysequencing,thepeptidewassynthesizedby

thesolid-phasesynthesismethodonanASP48S Pepsynthesizerusing

9-fluorenylmethoxycarbonyl(Fmoc)-polypeptideactiveesterchemistryin

PeptronInc,Korea

Cellcultureandadipocytedifferentiationassay

3T3-L1mousepreadipocytecellswerepurchasedfrom theAmerican

Type Culture Collection (Mamassas,VA,USA).3T3-L1 cells were

culturedinDulbecco’smodifiedeagle’smedium (Cellgro,Mediatech,Inc.,

Manassas,VA,USA)containing10% fetalcalfserum (Gibco®,Grand

Island,NY,USA)and 1% penicillin/streptomycin (PAA Laboratories

GmbH,Pasching,Austria).Medium waschangedevery2-3days.The

cellswereincubatedat37℃ inahumidifiedatmosphereand5% CO₂.

Toinduce differentiation,3T3-L1cellswereculturedingrowthmedia

tofullconfluence.Twodaysafterconfluence(day0),cellswereinduced

todifferentiatebychangingthemedium toDMEM containing10μg/ml

insulin,0.5 mM 3-isobutyl-1-methylxanthine,1 μM dexamethasone

(Sigma-Aldrich,Tokyo,Japan)and10% fetalbovineserum (FBS).After

3days(day 3),thismedium wasreplaced with 10 μg/mlinsulin in

DMEM supplemented with 10% FBS.After 2 additionaldays of
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incubation(day5),thismedium waschangedtoDMEM containing10%

FBSand2.5μg/mlinsulin.Twodayslater(day7),culturemedium was

replaced with DMEM containing only 10% FBS and incubated for

another2days.

Cellviabilityassay

To determine the cytotoxicity and effecton cellviability,3T3-L1

preadipocyte cells (1 × 10⁴ cells/well)were maintained in 96-well

cultureplate.After1day,cellweretreatedwithsampleandincubated

for9days.Afterthetreatment,10μlofWST-1® wasaddedtoeach

wellandtheplatewasincubatedat37℃ for3h.Theabsorbancewas

mesuredat460nm withELISA reader(MolecularDevices,Sunnyvale,

CA,USA).

OilredO stainingandCellquantification

On day 9 afterinduction ofdifferentiation,cellswerestained with

Oil-red O. For this assay, cells were washed gently with

phosphate-buffered saline (PBS)and fixed in 10% formalin (Junsei

ChemicalCo.,Ltd,Tokyo,Japan)for 1h.Andthencellswerestained

with filtered Oil-red O solution (60% isopropanoland 40% water)

(Sigma-Aldrich,Tokyo,Japan)for30min.Afterstaining,theOil-redO

stainingsolutionwasremoved,andtheplatewererinsed threetimes

with wateranddried.Thestainedlipiddropletswereviewedon an
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inverted microscope (Magnificatiln, ×200). To determine cell

quantification, the stained lipid droplets were dissolved in 100%

isopropanol(toextractintracellularOilredO stain)andtheabsorbance

wasmeasuredat520nm.

Measurementoftriglycerideassay

Theintracellulartriglyceridecontentsweremeasuredin12-wellplates

byacommerciallyavailabletriglyceridequantificationkit(BioVision,Inc.,

SanFrancisco,CA,USA)accordingtothemanufacturer’sinstructions.

Onday9,thetreatmentmedium wasremovedandcellswererinsed

with PBS. Each well was added with another 200μl PBS and

homogenized by sonication for 1 min.The totaltriglycerides were

measuredusingtheassaykit.

ProteinextractionandWesternblotanalysis

3T3-L1 preadipocyte cells were treated with Mastoparan B and

MPB-12duringadipocytedifferentiation.Thetreatedcellswerewashed

withice-cold1×phosphate-bufferedsaline(PBS)andcollectedinlysis

buffer[(50mM Tris-C1(pH 7.5),150mM NaCl,1mM DTT,0.5%

NP-40,1% TritonX-100,1% Deoxycholate,0.1% SDS andcocktailof

proteinase inhibitors (PMSF,EDTA,aprotinin,leupeptin,prostatin A;

Intronbiotechnology,Gyeonggi,Korea)]onice.Afterincubationonice

for30min,theinsolublematerialswereremovedbycentrifugationat
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14,000rpm for20min.Theproteincontentsofthecelllysateswere

determined by a Protein Quantification Kit(CBB solution®)(Dojindo

MorecularTechnologies,Rockvile,MD,USA)withbovineserum albumin

(BSA)asstandard.Theabsorbancewasmeasuredat595nm.Analiquot

from each samplewasboiled for5min and then resolved by 12%

SDS-polyacrylamidegelelectrophoresis(SDS-PAGE).Theproteinswere

electrotransferred to anitrocellulosemembrane(PALL　LifeSciences,

Pensacola,MI,USA)andblockedinPBST buffer(135 μM NaCl,2.7

mM KCl,4.3mM NaPO₄,1.4mM KH₂PO₄ and0.5% Tween-20)

containing5% skim milk.Afterblocking,themembranewasprobedwith

primaryantibodies(anti-C/EBPα,anti-PPARγ,anti-SREBP1,anti-mTOR,

anti-phosphor-mTOR (ser2481), anti-GSK3β, anti-phosphor-GSK3β 

(ser9), anti-Akt, anti-phosphor-Akt (ser473), phosphor-p44/42MAPK

(ERK1/2)(Thr202/Try204)(197G2),phosphor-AMPKα1/2(Thr172),anti-

β-actin;CellSignalingTechnologyInc.,Beverly,MA,USA)andwashed

threetimeswith PBST bufferfollowed by incubation for1 h with

horseradishperoxodase-conjugatedanri-rabbitIgGoranti-mouseIgG as

secondantibodies(CellSignalingTechnologyInc.).Theblotswerethen

washed with PBST　 buffer and were visualized by an enhanced

chemiluminescent(ECL)detectionsolution(Pierce,Rockford,IL,USA).

Statisticalanalysis

Allstatisticalanalyseswereperformedusing thesoftwarePrism 5.0
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software(GraphPad,SanDiego,CA,USA)forwindows.Itwasusedto

determinethestatisticalsignificanceofdifferencesbetweenvaluesfor

variousexperimentalandcontrolgroup.Determinationswereperformed

intriplicateandtheresultsarepresentedasmeans±SD errorofthe

mean (S.E.M.).ANOVA post hoc test and subsequently Dunnett’s

multipletestswereusedforstatisticalanalysis.



- 9 -

RESULTS

PeptideresiduessubstituteforAla

Ninepeptidesusedinthisstudy,theprimarystructureofMP-B and

itsanalogswerelistedinTable1.MastoparanB anditsderivatives

weresynthesizedbyusingFmoc-solidphasesynthesis.Eachderivative’s

residuewasreplacedbyAla.
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Table1.PrimarystructureofMP-Banditsanalogs
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ComparativeeffectsofMastoparanBpeptidesinInhibitionof

Adipogenesisin3T3-L1Adipocytes

Microscopic analysis of Oil-red-O stained differentiating 3T3-L1

adipocytes,cultured in the absence and presence ofMP-B and its

derivatives, revealed the accrual of intracellular lipid droplets.

Quantification oftheextracted Oil-red-O stain showed thatthelipid

contentwas reduced by Mastoparan B and Mastoparan B-12 when

treatedat10μM ascomparedtotheadipogenesiscontrol.Asaresult,

MP-BandMP-B12wereusedinthisstudy.
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Figure1.IntracellularlipidswerestainedwithOilredO.3T3-L1cells

weretreatedwithMP-Bpeptidesat10μM.
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EffectofMastoparanBon3T3-L1cellsviability

This study performed a WST-1 assay to analyze the viability of

3T3-L1preadipocytecellstreatedwithMastoparanB10μM,Mastoparan

B-1210μM and15μM for9days.Inresults,MP-B andMP-B-12did

notshow any effecton cellviability andcytotoxicity.Therefore,the

concentration of MP-B and MP-B-12 was chosen for further

experiments.
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(A)

(B)

Figure2.EffectofMastoparanB andMastoparanB 12ontheceell

viability.3T3-L1cellsweretreatedwithMastoparanB andMastoparan

B-12for9days.CellviabilitywasdeterminedbyWST1assay.



- 15 -

MastoparanBinhibitsdifferentiationof3T3-L1preadipocytes

ToinvestigatetheeffectofMastoparanBonadipocytedifferentiation,

3T3-L1 cells were induced to differentiation with MDI (0.5 mM

3-isobutyl-1-methylxanthine,0.5μM dexamethasoneand1μg/mlinsulin)

inthepresenceorabsenceofMastoparanBfor9days.Thecellswere

treatedwithMPB 10μM,MPB-1210and15μM.Afterdifferentiation,

theeffectofMastoparanBonthelipid accumulationofadipocyteswas

measuredbyOilRedOstaining.Thedifferentiationofpreadipocytesinto

adipocytesisassociatedwithanincreasednumberofOilRedO stained

cellsduetolipidaccumulation.Fig.2A showstheresultofOilRedO

staining under an inverted microscope. Both Mastoparan B and

Mastoparan B 12 inhibited the differentiation of3T3-L1 cells.And

inhibitionofMastoparanB 12onlipidaccumulationofadipocyteswas

bettercomparedwithMastoparanB.Also,MastoparanB12inhibitedthe

differentiation of3T3-L1 preadipocytes in a dose-dependentmanner.

Treatmentwith Mastoparan B peptides significantly decreased lipid

dropletscomparedwith MDI-treatedcells.Theseresultsdemonstrated

thatMastoparanpeptidesinhibitedthedifferentiationofpreadipocytes.
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(A)

(B)

Figure3. Theeffectsof MastoparanBandMastoparanB12onlipid

accumulation of 3T3-L1 adipocytes. (A) The intracellular lipid

accumulation stained by OilRed O and observed by an inverted
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microscope.(B)TheabsorbanceofOilRedO dissolvedinisopropanol

was determined at520 nm.Con,3T3-L1 preadipocytes;MDI,fully

differentiatedadipocytes;MPB10μM,fullydifferentiatedadipocytes(MDI

+10μM MPB);MPB-1210μM,fullydifferentiatedadipocytes(MDI+10μ

M MPB-12);MPB-1215μM,fullydifferentiatedadipocytes(MDI+10μM

MPB-12).　
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MastoparanBpeptidessuppressedtriglyceridessynthesis

Tomeasurethelevelofintracellulartriglycerides,3T3-L1preadipocytes

weredifferentiatedwithMastoparanBpeptidesfor9days.Triglycerides

playanimportantroleastransportersoffattyacidsaswellasserving

asanenergysourceandwereusedasamajormarkerofadipogenesis.

In this result,lipid accumulation was quantified on day 9 ofthe

differentiation period and showed that treatment of Mastoparan B

peptidesreducetriglyceridecontentand theinhibition ofintracellular

triglyceride accumulation in 3T3-L1 cells.Both MP-B and MP-B12

reduce triglyceride content but reduction of lipid accumulation by

MP-B12weregreaterthanMP-B.TheinhibitoryeffectofMP-B12in

triglycerideaccumulationduringadipogenesiswerealsodose-dependent

manner.
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Figure4.MastoparanBpeptides-mediatedsuppressionoftheintracellular

triglyceridelevelin3T3-L1cells.
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Mastoparan B inhibitstheexpression ofadipogenictranscription

factors

Next,to examine whetherMastoparan B peptides inhibitadipocyte

differentiation through thedown-regulation ofadipogenictranscription

factors by western blot analysis. Preadipocytes were induced to

differentiate in induction medium with Mastoparan B peptides and

harvestedfor9days.Differentiation ofpreadipocyteintoadipocyteis

tightly regulated by a sequentialactivation ofseveraltranscriptional

factors,includingC/EBPα,PPARγ andSREBP-1.Theyarenecessaryfor

theexpression ofadipocyte-specificgenes.Asshown in Fig.3,the

proteinexpressionlevelsreducedbyMastoparanBpeptides.Particularly,

PPARγ and C/EBRα are masteradipogenic transcription facotors.In

result,the protein expressions ofPPARγ and C/EBRα were more

decreased by Mastoparan B-12.And Mastoparan B 12 inhibited the

protein expression in a dose-dependent manner. These results

demonstratethatMastoparanBpeptidesinhibitadipogenesisthroughthe

down-regulationofadipogenictranscriptionfactorsandinhibitioneffect

ofMastoparanB-12isbettercomparewithMastoparanB.
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Figure5.EffectofMastoparanBpeptidesonadipogenictranscription

factor protein levels. Western blot analysis was performed with

antibodiesagainstC/EBPα,PPARγ,SREBP-1andβ-actin.
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Adipogenesis inhibition through the suppression ofERK1/2 and

AMPKα phosphorylation

Many studies have suggested that MAPKs promote early-stage

adipocytedifferentiationbyactivatingtranscriptionfactors.Theactivation

ofextracellularsignalregulatedkinase1/2(ERK1/2)wouldbenecessary

foradipogenesis[20].AndERK1/2regulatesexpression ofAMPK α.

TheAMP-activatedprotein kinase(AMPK)functionsasasensorof

cellularenergystatus.AMPK providesanupstream signalofperoxisome

proliferator-activatedreceptorγ (PPARγ)andinhibitsdifferentiationof

preadipocytes into adipocytes. In this study, Mastoparan peptides

merkedly decreased the phosphorylation of ERK1/2 and AMPKα.

Moreover,MastoparanB–12inhibitsexpressionofERK1/2andAMPK-

α phosphorylationinadose-dependentmannermorethanMastoparanB.
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Figure6.Phosphorylation ofERK1/2andAMPKα isdecreasedby

MastoparanBpeptides.
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ThephosphorylationofAktpathwayindifferentiationof3T3-L1

cells

One ofthe established signaling mechanisms forincreasing PPARγ 

geneexpressionismediatedbyAktinadipocytedifferentiation.Aktis

omportantinglucoseregulationandlipidmetabolism ininsulinsignaling,

andGSK3β isadownstream targetofAktinadipocytedifferentiation.

In thisstudy,theeffectofMastoparan B peptideson thelevelsof

phosphorylated Aktduring adipocyte differentiation of3T3-L1 cells.

Treated cells by Mastoparan B pepties effectively suppressed

MDI-inducedphosphorylationofAktanditsupstream signals,suchas

PI3K p110isoforms(α,β,γ)andmTOR.ThePI3K signaling pathway

playsanimportantroleinregulatingadipomass,obesity,anddiabetes.

PI3K isasignaltransductionsystem atthedownstream ofaninsulin

receptor(IR)[23].Glycogen synthesis kinase 3 beta (GSK3β)is a

criticaldownstream signaling protein ofthephosphoinositide3-kinase

(PI3K)/Aktpathway.InsulinsignalingactivatesAktthroughPI3K and

inducesserine/threoninephosphorylation ofdownstream targetGSK3β 

[25]. ThephosphorylationofinsulinstimulatedAktwasreducedafter

treatmentwithMastoparanB peptidesandMastoparanB-12decreased

the levelofphosphor-Aktin a dose-dependentmanner.In addition,

insulin-stimulatedphosphorylatedGSK3β decreasedwiththeadditionof

MastoparanB peptides.TheseresultsdemonstratetheMP-B peptides
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inhibits the phosphorylation of Aktm which suppresses the

phosphorylationofitssubstratekinaseGSK3β. IncaseofPI3K p110

isoforms,Mastoparan B suppressed expression compared with treated

MastoparanB-12.MastoparanB specificallyinhibitsexpressionofPI3K

and Mastoparan B-12 reduced cellular lipid accumulation in a

dose-dependentmannerin3T3-L1cells.
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Figure7.EffectofMastoparanB peptidesonphosphorylationofAkt,

GSK3β andPI3Kp110isoformsin3T3-L1adipocytes.
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DISCUSSION

Inthepresentstudy,weevaluatedtheeffectofMastoparnaBpeptides

on adipocyte differentiation as wellas its inhibitory mechanisms on

adipogenesisin3T3-L1cellsandanti-obesity.MastoparanB peptides

haveantiadipogeniceffectthrough inhibition ofC/EBPα,PPARγ,and

SREBP-1expressionandphosphorylationofERK1/2,AMPKα andAkt

signalingpathwayin3T3-L1cells.TreatedwithMastoparanBpeptides

cellsattenuatedlipidaccumulationasdeterminedbyOil-redO staining

andatriglycerideaccumulationassaywithoutcytotoxicity.

Adipocytedifferentiationandfataccumulationareassociatedwiththe

occurrence and developmentofobesity.A reduction ofadiposity is

relatedtotheinhibitionofangiogenesisalongwithreductionofadipocyte

numbers and the lipid contentofadipocytes.The differentiation of

preadipocytes into adipocytes is regulated by a complex network of

transcription factors[25].Themain transcription factorsarenuclrear

receptorPPARγ,C/EBPα  andSREBP-1,whichareimportantforthe

processofadipocytedifferentiation.PPARγ andC/EBPα areimportantof

the entire terminaldifferentiation process [22].Moreover,PPRRγ is

activatedbyfattyacid,andfataccumulationisassociatedwithPPARγ 

activation.PPARγ andC/EBPα activatetheexpressionofgenesinvolved

inadipogenesis,suchasaP2,FASandLPL,totriggerthesynthesisof

fattyacidsandtriglycerides[25].AndtheSREBPtranscriptionfactors
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regulategenesrelatedtothemetabolism oflipidsandcholesterol[16].

SREBP-1regulateslipogenicgeneexpressionassociatedwithfattyacid

synthesis,whichleadstoincreasedsynthesisofTG,andcancontribute

totheexpressionofPPARγ ligands[11].MastoparanBpeptidesreduced

expression oftranscriptionalfactors compared with only MDIcells,

Mastoparan B-12suppressed adipogenesisin 3T3-L1cellsmorethan

MastoparanB(Figure5).

TheERK1/2pathwayisupstream ofPPARγ andC/EBPα.Activatingof

PPARγ and C/EBPα was promoted by ERK activation in 3T3-L1

preadipocytedifferentiation[7].ThisstudyobservedthattheMastoparan

B peptides inhibited the phosphorylation ofERK1/2 in adipogenesis

(Figure6).AndAMPK isakeysensoroffuelandenergystatusin

skeletalmuscle,involving in glycogen breakdown,glycolysis,glucose

uptakeandfattyacidoxidation,togetherwithmanychangesingene

expression[23].AMPK phosphorylationincreasedduringtheearlyphase

ofdifferentiation,theseresultsuggesttheMastoparanBpeptidesinhibits

adipogenesisviaAMPKsignalingduringtheearlyphaseofMDI-induced

differentiation(Figure6).

Theserine/threoninekinaseAktisparticularlyimportantinmediating

adipocyte differentiation and the metabolic actions of insulin.Akt

phosphorylatesandregulatesalargenumberofsubstratesinvolvedina

diversearrayofbiologicalprocesses.GSK3β isacriticaldownstream

signalingproteinforthephosphoinositide3-kinase(PI3K)/Aktpathway
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[25].Thisstudy showed thattheserinephorphorylation ofAktwas

decreasedby Mastoparan B peptidesandsubsequently attenuated the

levelsofphosphorylationGSK3β.Theseresultindicatedthatinhibiting

Aktphosphorylationreducedthephosphorylationofdownstream signaling

components(Figure7).

In the present study,results show that Mastoparan B peptides

suppresse adipogenesis in 3T3-L1 cells by downregulating the

expressionofPPARγ,C/EBPα andSREBP-1throughthephosphorylation

ofERK1/2,AMPK,Aktsignalingpathway.Therefore,thesedataindicate

thatMastoparan B pepetides are potentand Mastoparan B-12 has

inhibitionactivityofadipocytemorethanMastoparanB.Futherstudies

areneededtoelucidatethepotentialroleofkinaseinhibitors.
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Figure8.Predictablemechanism ofMastoparanB ontheinhibitionof

3T3-L1adipocytesdifferentiation.
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국문초록

MastoparanB는 타이완 말벌인 Vespabasalis의 독에서 분리된 cationic

tetradecapeptide로 심혈관 효과,국소 부종,항균 활성과 같은 다양한 생물

활성을 가진다고 알려져 있다.본 연구는 MastoparanB의 항비만 효과와

3T3-L1 전지방세포에서 억제 기작을 확인하는 실험을 진행하였다.

MastoparanB의 세포 내 지방축적에 대한 효과는 OilredO 염색을 통해

확인하였다.지방분화 관련 단백질의 발현을 확인하기 위해 westernblot으

로 분석한 결과 지방산합성 및 분화를 유도하는 주요 유전자발현을 증가시

키는 것으로 알려진 전사인자 C/EBPα,PPARγ,SREBP-1이 MastoparanB

펩타이드에 의해 발현이 감소됨을 확인 하였으며,이는 지방분화 억제에 효

과가 있음을 알 수 있다.그리고 지방분화 연구에 많이 알려진 PI3K/Akt

pathway의 발현이 감소되었고,이에 의해 조절되는 GSK-3β의 발현 또한

줄어드는 것을 확인 하였다.Adipogenesis가 이뤄지면서 phosphorylation이

일어나게 되고 이 관련 AMPK,ERK의 발현도 억제되었다.이로써

MastoparanB펩타이드가 3T3-L1전지방세포에서 지방세포로 분화하는 과

정에서 지방세포의 생성 및 축적을 억제하고 이와 관련된 전사인자 및

phosphorylation된 단백질 발현을 감소시키므로 지질대사 개선에 효과가

있다고 생각된다.
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