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Study on use and application of biological resources for

food and cosmetics and related evaluation method
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AL, BELTHLSHET, HEREICHEELTVWSIHLDLIEMERD
ERICIVEMTREMIBIL, EELLTEL EMEREE BEHEICBVLTIE
Y, B3, ZR, K, ELTABLEO-HoWHIMIKDEYESN TS,

ABFREERICEYPERZFHOBELGEDTETAFL, BALL
T TEEZIEVVSEXRNGERHRTHOLOICAVSIHRARER LMV,
LWL I BRFEFMDORARTA7—2aV kB ELLUR, TBEREX
RLTEZSIEND, ABORBTEOELVWELLNR oM, COIEF,
AP BARABREDOHR THOAENEREFIE L ERLGIEEEZRITHLET
LT, oD ARZRYSIREDOELE, ROTEREICH-LZLD
BHESZ, TORRELTRBOSHAICDGENY, BMAKRICEWLTIEIELL]
MEOMNCITRZERFIZERTEVSBREEZH DLSICEELREICEST
W5, —AT AROHREDHRERLT, AHPRBEZERTHRAGERA
BICBAENTLWSDHEE TH S (Vital statistics of Japan. 2016, Estimates of
national medical care expenditure. 2014) . Z DR, FELBEIZHEFL:
WIRHKDAREEMEE, BRER, YTUAVUN LHKGEOFAICZE
BHEZLTWS, COKGERIE, YTUAVID 2015 EFEDTLE, 1 K
6000 F{& M (president one line ), {L#E &, 1 Jk 8000 EMH (BMARES
L) LRI ERARN)EVDIEFITRNTWNS, Tz, YTIVAVIDFT LS
TIEN-MTTIOHTIARNE 1400 BEAZESH, BMO—FZW-TLY
Do

LM RSN CENTE, YTIVAVNMIRLTIEZEBEIOTTITADAER
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REDELEEEREDT7ICLPERMNBETHLHIL, KORBMLE
LRI 1LFEELGERIHD. ABMIEBICERHRER(ERE B A
B)OTARARIVIMNE (BB GENDREHEZBLTEY, RE METIO
NBEDEEZRIBECRBTIEDNERD CONRDEERRTHHGEL
T, EHEEDFELTLD, 1L #E & (Cosmetics) DEBIRIEF B (Cosmos) &
BEL, COOARERICHILTEIEREFIHNFRACERE, BRF)THD, BHFEF
HOAAADNLIREEVIBRADKFIOEZHBEL, XY AEF
HICFEEITHEMLRAMOKF IZERTIENHZOHERERTH o1&
% Z T =, Cosmetics [FFUIVEDIZDHRFITDLEDEEKRL, ¥ v
[CHEVNTIE, IXREANTIVADIRER(KFH)EIVAQARERANFH)IZZ
DEEIN TNV, COZEEF, RKEPRENKEGFHEXBE I HEHE/NSE
BFEHELTOABDOERDOKENHHLEZEKRL, KFHEVALAKRYT
DR(BYMBH)MNIIVOIRERDOABOKICHIEAZRIZLEEEEZD
ELVSBRBETH-FIEMNTEINTLS,
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(FAMCHRINEZETHY, EARBEBEOBROERICBEVTHLEDNLN
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21. EHMERDELLDER

SHho IBBEEFMOEYIN—2 D%, 46 BERICHEREHEL, R
DEMERISHEROSHABATKEEMSIRILF—FRMYEITIENHESN
DTITTHEBE ITHo ESN TS, FRMIZIXTLUCA=Last Universal
Common Ancestor : & #& 3£ 8 5t 8 1% LILTMRCA=Most recent common
ancestor JEME [E N % (Fitch et al. 1987), M I& 1977 FITH—IL-U—XBIZ
FOTEBEMIEHELEEMEINOLLIIENIRIEBSI, Cho RN
JTITIITHRERITRE-EEEITER IO DOKEZF L TLHI LMD
YD LUCA THHEEERDIToNT=,

FTD®%, RERESILWSIWEA CT/NITITEELGE)ENREL, B
DB/ MNIBFEST-. ZLT, EREYOHER, SHIEEYMOEENSBDAE
MERDZHRILDRR (K 6 BER) LG0T, XERMNBRAIZITHOA, Th

[CEURKPDEREEIL 20%ICETEL, AVVENBRINENIEDN
EHENBLLTEMERIEIZM ETEEFTELSIICH . TR KE
HEYMDELL, EEEHOIV7REICEET S, 20541 BERICIHEESD
VIVTRBREEEVOEEEZREKEZ, EVERICEAE ERELED
RAOGEDERNE o=, ELTHEYPD IS ERIZEYVBELIRIILF—
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BOMYOBRLGREREBEYMNIEISZTYER D ENDKIITHoF-, ThindE
MERDELL, BEDOEMIZEEICZOREZZARAMALTELZON, §
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22. NEDOELEDER
ANEOHEFHWTI0BEISTIVADFUND—LRINTEST R DE
EZEBTEL(NEFUNRVO—DEEFIEII%RLTHS) . ABRDFU/RY
C—BREAFBERIZOMAEENARBICHESA, 25 F5F, §8HA
BERAETHDIREYETL X (Homo sapiens) EICEDETHEE TS IKIC
D=5 EILEZE T, NEOEILLITEMEREOKFIZHY, EMWEREAN
EDEDHLYEWNE, ASHICABLEY, HEMZEZERELTIAEZLIEWSH
BXEENEHYTHL-0, BEICEEICBEHLT, HowdbBEMNERR
ELTEE. 220, RERXERABOIEZLITIVEEMICEZDLIEND
LR ITHELVERENABOEILIZTEN>TWS ERELTZBEH1T,
KDOERBEFIVEEDOFABIIROFEELRLI-. ARDOROFEZIXNSNS
BB HD, COEMNT, LAEVR-F—FE HEORERO—ERIE, 7+
BARE, O EBLIGHETAIITHSSIVARBICISERIRILYT—O
BmMARKDFEZECBESE LTSI EZRIBL -, £ 2004 FICAFKETZ
RITSUINBLTRITREBESTRENDILEVEETOTE, BELEENLGED
RAMMPEERABESLTVSEVSHELTVNS, DEFZEISX - N\VT—
FEHEELTCEHSTFH IO HAHTE, HFE2R1TH EHLTHR,
ABZEBILSIDDERINKEEDRAEETRLTLNS, EHIT, KKK E
DHEELETZTLOEH HEE, BBCRATL)EHOBRBEORESLLEDHEE
ANFEZEDRBZEZRELTVSENIFHELH S (Dunbar et al. 2001) , AFED
(&, EMEROBELFBEFTELNSBRARICESLE-AMOERE
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BIESBEENZEHESNA TS,

23. AYPERENEDORE DY

AN EH WEBEZEDHD 1 FEURETEIFR - RN, IF
H-EZRERICEEDVEORTEFN-ARBOEENEILL:, CORKK
FAFE - EVOEEMNRRAS(AEBFREIR)THY, £VERZER
ELTOEBHGARENFELTOV - FBEERTFICANSIEYN L

FEBHGREAGONEIEDN, EBIELEBEBORS SN GHADL
MZGE-o2TWWD, +BFIDLE>TARBRREICHSEIG L TV &
FAbnd, ELTEHROFH - BRREKRE, EHEEIYIHIAOX
BFREDGM 2 EEBZOND, —RICENSBRETH A, F
HORTENGCFEHNFRELTEN~0FEEN - RIDBEE
ASEHEVLFHIE, 0FRFTEFTELAREMEASC, B0mRE V=L

HRAShTWD, Tz, ChoDREAELTEDOSHELSZZONT
BY, —EDGEHICEETAIEMERKE, 34, OvHAE, EQRESH
BETENDLDEERBELTUVELE-HEREBYNRE > TLED, FHRE
BlIE, BBEMBOLEEZHRLLDEERLIETREDNITI VALR
MofzEThTWd, BRICRVWSEHKRAGEY, BUOWHBRKME LEELY
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XET HAEHMIEI000~9500FAINMHFHEL TS, CNITEYE
REFERLGLIMEBDERTHY, TEYE - AHBEHREFI o EH,
BEZBDDETRHRARIZ THE - AHE] ~OVIA DT MHA
Fo0MlEWVWRD, FARTar—2a Uk, FIEMEOERICHEN ME
MEBEANBEE] ONS U ANENR, TEREXELEZL] EVSMEN
MEDLIMEMERLTE I,
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ZRDEME |, GEDMEENSIEFA—avnEL Lo AROMREL
LTORMEDHRIZ, AEEEIDLIEZLBONATHENSITERF IZRHES



MREEWTEL. EPERIL, TOABOIEZLBEIORKRIZEEZS R
TS B & £ RGLEICTFEITLIHLIEOYME T ABDOEELE
RICERLGHATHY, HEBDRERMIELLTBENONTEKIZ. TOER
FAVREKRBEDIEHUERE THS7—1/LJT—4 (Subhose et al. 2005), F
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NOTEADABDIEZLBREIOKREIREMNICEAE TEL/N\OA—S—T,
BENGIREBREIZHBIIOICIEIARNNOEENROHIEMER
[CKBTTHBLETHLIEEZOND,

3. REBREXRICETAEYMEIR

3.1. BRAICKLPEYMERODIEN~NDEE

WAtk EOLIE ZR, KE, BEEREBEICERLE-AMEROELHILH
STLSLDTH 175 BiE, RMDFELH 5000~3 HEELEDNI TS, BE
MOEYMEREEYERLAYMERICKAINTES, ARDBPEBRELTERT
EHMEREYIIN 27 FETHY, TORTABICELLIB N EH T HIE
MIF 100 FBL E(FICIFEEDLFAOLEATREIZLGLLDEHD)HY, FEIC
EYHEEE(EREMNHL. BMERITEHILB YA 6000 12, SN
9000 f&, EHRM 95 LI L L, EYICHERERMIZE L, BIYMEIRITIFHE
BRICIFFRETRTHERICFASINSEDS, SHTEERITSNIDERSE
ELTHBSIN-BYLNRBRETH S,
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¥, EASV)FEELY, ANTEEEYHITEOHERLBZVERER, KRNI
RZLTEGLBEVWREBERZERI DL ENHL. BRALEETRHABOEY
EROBECEFIMNGYRFSATLEGS, EEDLALNITIAELEFIZEL
T, RELYD, ERIKFELGIDZEBESELERA AL,

ABIZEHNIOBEORARERZNIVETHLAIN, BEITKRNTHESLIEN
HELGZVKEFRBELIEEREBREIZSRIILTHD. BAIFRTILIE Ca, Fe,
Mg, Zn, K, P, Na, I, Se, Cr, Mn, Cu, S, CLZAZE T, —H 100 mg D EEAHE 2
INTVD, CNEIRTLDERNATELTVSIERD—DELT, EHFHKIE
DEBICAVSIEZIENOEZICLITEREDEENAZILONTINS, —
A 200EEFEETCEYHPOREHEILEREREALGINGN>ENEDR
ZLOWEICKY, EHBRIIANTORARKERTHIZENHBAL
[CHEBEHEEELTADERRAT 0-6 ERHEEDY) /—ILEE o-3 lERABE) /LY
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ENHEENRESA TS,

HRAHETORAN AP SEYELEREREORINGENS, LEEDFE
BNSURAOER, M, ERNAXREIEBEEMNEEEALGEO TS, ZT
KEOHKELTHTUAVMERER BEREFEMRELTERALTLS, LAL
FBEORHT7UNSURERBROAMN R, E#, A2, REKEDETZ
BIEREIL, SO ALERBICLEN>TVS, TOEEINRBOHETH
HEIEBIZENTH, A, Lb, L&, 7Ox, 8N, LBEDOEILELL
THEEIRNTETWS CHODBTE~NDEEZEN, BELASILEHEKIDT
VINTGURESIERITILIFAEZ(HRESIATLS,
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I—2—%IH, mRE EEERE 25—V KRE E7LOVEBRE 5
AFURE, CABEBLEN B FOND, BL, ENBRHHSLVRER
EREDHRKRHATII—EH5.

BWERT EHKBELTIBH W ADBEDNRNTEIN TS, 48
EOHMAE (KB, BILFRBLEEIEFRBBBURBEANBD LI, O
&, EHWHEED/N—LH, Bl A—LBGEEYBHEBRICRBINTE,
—AEELGHYHTHLIK, §E, B(FFav, I3a—4E), ALGEMNLRN
S, BAERICONTE, BAELERSIN TS, ChoDmERIFEH A D
EH, FITO)—L ALELHKOIE)IVIIELTEET, FovoT—-
FJ—FAVEDBIEFIRMBBE], A—Fr T ORKREEHLEDIL#
MOFERHTLEHS. SATREBLIEHEOE WV EYHIELRZEOETY
HEBFARDONTND, FICTRAMEHEEA I LB MEDORES
RIZE, /1Y /4 (=T 14aY /MK =eicosanoid) D& R, HiEE D=L,
REBERE ZLEBLEGEICBEWTAARTHIEELGEREGS, LA
EHBORZIIREDRE, BIELO—ERELGHOTHEY, T2a—GEDY/
—ILEE, J/ILOVBEECRHMORBE~NDNREIEETHLIEEZAONS, C
DTEDD, BB EERTIEEMELTERARDILHADEREELZS
&, M OEBEEBEREI DI —BODNRENPFETES,
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BEBOFHLE, EbONBHEEH T - RETHHEER ALY
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ABEARREFEIN TS,
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BREZREL, SO LE)—HE~DLAZRIEEELT,
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1.

il

EYEEROEREMELTOREMEZRATHEHIC, REFELEH
BEBELTHERHODNTWSIAWLALORKRIZEB Lz, AhhL (Myrciaria
dubia) |3, ARRNL—DOTIVVIIIRBOBFTRRICEESTSIFEERD
ERERTHD, HE, RIL—IZBVWTHLALIE, ADEPHFELELTEDNL
SREETH . LHALEE, TORREICEFIVCOR) I/ —ILIGE DR HE
MRS NEEICEEFNTVAIENALMNILGSFIEMND, DLANDLRED
MISEMNEE-BEINDILIHY, RL—DBF B ERIBTIHRESE
ELTEHEHSNA TS,

WE, DANDLOREF BRHLER, EHRLGESIKRICH-2E K OM
HELTOFRENEFO TS, — A, EEEDHI0 ITH-LZENESE
BREMELTUEINATLS, LHL, EEDOHREICLY, REYMTHDIHLD
LEROHEYA SVREBLEEOCREMREZRTIEAHLHICSh, EF
BREYTHLIRRODEMTRAINEBE SN TS (Myoda et al. 2010,
Kaneshima et al. 2013, Kaneshima et al. 2015, Kaneshima et al. 2016,
Kaneshima et al. 2017) , &5IZ, 20074, B#51E, SMEBRKEIVLE
FAWERRICEY, AANLARRBEYMABNELZMASBEEHEOILER
BL, REN NEREORBCHEDN THIARENTIN: (BHE.
2007) o

DIHEREE BRARAOERICEVNT, EUEHED (FV)ITRWT2ER
(2% LMK BB T (Vital statistics of Japan, 2016, Estimates of national
medical care expenditure, 2014) , I FDEFBEDEIIZLD, BEEEE
PHRFEILGENETDELERTHAEZAONTEY, ChoDFEREITRL
FHHROHAEEMBEROTENMERALTNS, —F, BERESHNELD

13



MEEARETORIOVTE, ERLEERUNOERNEZE T ST
B, HEDEROBEMZHEICKRFTIEER#ETHo -, CORBREIC
EBL, ME QIMmFRE&E %l E 4k 3k & IS (Flow-mediated vasodilation :
FMD)ZRA WA IC, MEOREHBIOLILEHHATHILET BEM
DFMDIZK § HHEEME T2 F EARESN TS, CNETIS, COA
FICKYBAYFYIUFAMILOBEORENANIZEFSHFMDER LSE 5T
EMBALMIZHESTULVS (Minami et al. 2017), 22T, AMETEIDOF %
FAWTHLALRRMEYMPAErDFMDIZEZ 52 E &R ET LT,

2. Ak

2.1. ®E

WREIAARICAEL BRRBRDEESLIVFEZEELET, TOML
NEDHEEDEBSLIVBREZTOTVVEVWKREE204E (21.4 £ 1.05%: BH
108 ,21.2+0.6%, XH108, 21.6+ I13R)ERMRELE. HREBEDE KM
FHIERITRLEZ ARFISHL, IROBELENRTITOVTEDSLUA
BTHALASHEZTY, SREOERABEROT TXEICLYRIEZSR . &
B AR REIERREZAXFELERRELE-MRBERE (KFEES1713) 12
REVERELT=,

22 EREM (DLNLERMEY)

1.5 kgDEZIBELI-ALDLREDRRIZ, 2EEDS0% IR/ —ILEFRMLT
RS L, ChEBRTHBLTAREED . BEICHLTREDS0%
IR/ —ILERMLTLERERZRDIEEZ2ABYRLI-, 5REFEHTIN
RL—4—IT#L, BEFBEL%, EREBELTEELR (Fig. 1),
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IBDFEEEF, BRVINMITEILME) ICERBEMERALLRKET
346 (25 mg/#) 75 mg& LR ERBA IR D3RR ATICIERSE -, R EBREF DA
TEIVEREDKEH ALAL:,

2.3. BEHIE IO AFMDEIE &

AKARICHEITAHFMDBIE X, EMIINLDLRERBEYLUSN DR &EICE
EEERNTEEHIC, RRABDIBLERERUBDHBEZ T RTOHER
FIZBWTH—FH5BEHER IO AFMDEIE & (Minami et al. 2017)

R\ (Fig. 2),

EWBREICEILEEHRE, SHEFHEEMRRF 5. 2008)ZAHINT
1BH-YDEEAD—EZ2ELEL, REOXEHIER (P RO—>, BE
BR)ZERSEL, THHMABEIBRUAIQDELEXEBERIE, AFECEL8 g,
fEE0.28 g, Ik KIE¥36.0 g, 7D L218.0 mg, hHILT ™D L123.0 mg, §4.0
mg, TAT 4.0 mg, NURTUEE0.72 mg, EASI2A 110.0 ug, EAIVB,
0.3mg, EA3XVB, 0.07 mg, EA3I2Bs 0.48 mg, EA3I2B;, 0.20 ug, E43I2C
320 mgB LUV EE60.0 ugTHof=. Ff-, KEHMERKERITEVTHER
ADBEERAECEDOLATVWIHREEDFAEFEAL,

FMDRIE XA A BERBESAIFSAVICAIYERE LT, FMDAIERTIZE
BEEE DR FEMEZMmEE (ES-P2000, TILE)IZTHAIEL, 102 ULD
TEBIC, REBMEHMNSEISIZ40 mmHghl EL=ATI1ZKYHIBE %545 68X
mLfz, REEHHICHMBRRINOVETCOLHBBRETES KEGDHE
& (LOGIQ P6, GE Healthcare, Little Chalfont, UK) TIDE R K &H (TR
LEBEZEBRL, DHIIRMELH O LB EAREZ FMDscope software (AT 47 Y
AR)ICKYFEHLE, E0%&, MEWERR (%FMD)Z T OXZEZRANTHEE
L1=,
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— s IR --¥> a5 x
oopMD = EA M B (mm) — KM EEmm)
= 5 B M E 1R (mm)

2.4, it EE
ERBERIE THEFRERFECKREL BRAEEOEERL JIEDH
AR EEZAVTHEZMN AT ZIT oz, p EH0.05 LTEHEEL:,

3. R

3. RE#RMES IV LB BIARE

NLNLREHHEMERERESIVEEROTHBOESIVRFHRL
BEEn Ak E Z Table 1ITRLTf=, KRRFMEFXB R DI, INHEHEH S UHE R
DUVITNICH, DLANWLRKRBEMBEICLLIEREREOONG M oT=, B
2, ERBFLBBREFICEVTEBERELICHLDLERERBMEHMIBERICES
ZiEFRHoNGEM DT,

3.2. FMD
ALALRRBHEY OB ELNMFERFOMNERICTSZLHEEEHLAIC
I58, REBFEMBERAKFOMEERZLERL, TOMIRELZ%FMDEL
TRDOZ. TOHRR, BHICEVTHLNLAREHMEMIEEREFHEDO%FMDA
9.1 £ 1.8%THO-DITHLT, hADLREHEYIZ SR TIE, 11.5+1.8%
THY, DLALERRMEYMOESICKYVEEIZWFMDMAE K LT (Fig. 3, p
< 0.0D) BEIZEWTELALNLREHEYERSFEMNIS £ 23%IIHLT,
DLALRBEHMEDREEN22+3.6%THY, hADLREREHEYDERS
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[C&KYEBEIZ%FMDME KL= (Fig. 3, p<0.05), Fl=, BEXOHBEFIZH T
HHLNLERFMEMIEREEN4£2.0%, WAHNLRFHMEDIZ RN
11.8 +2.7%THY, WLADLRRHMEYOEEGICLVERICI EIRRENE
AL7=(Fig. 3, p<0.01), — A, hAHWLRZHHYIZKE%FMDE R EH
DELXBERZHLONITSH, DAALRRBHMESEFED%FMDM L
KIBEEHD%UFMDZEZELSIWV=A%FMDZLEE L=, TOHE, BiEDHLD
LEREMEYICEBIEERIF2.4+£22%, THET24+4.0%ThHY, BELHET
BEEEFREHONGEM ST (Fig. 4),

4, E =

HLHLIE, RV—OF7IVVINFRBICHETIENTHD.0E, TOR
RICEAIVCOR) I/ —IVGEEDENER AN EEICTEFNTLDHIEN
BoMIGEofZemn, TOFENEBERL, DANWLOHEBEOMI ZORE
BE NIV—ICHHADEXRMNEHENTWS, —ATHLDLREOMIT
BICBWT, RRIEEEMELTUEINTWV =8 F, hAHDLEERMOD
HMEAEN, EnEBRBESYNOMERBLREICEET 27TV
VIAATIZERORBRERLSE, OE LFEMHTEIENRESNAT
WD (BF 5. 2007, BF 5. 2008, HARS. 2014), Ff=, KBRRIZELY, ERT
HAREBRICEWTE, DADLR R HYAFMDZER L€ S ENBALMNIZHE
D2l INLDIEMND, NLANLRZEE, CNFETEESNTOLVERERZAN
FHREEBRRADICALGE, SoLLIEXDRIHIHAFINS,

MENREEOESE, BBREBLCLELECHLALMERBLEEN
B W EMNEE SN TLVS (Pajendran et al. 2013, Deanfield et al. 2007,

StLeger et al. 1979) MERAF, MEWHRFTHLIT7 oA TP,
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fOVAREFHY, TUREYD-1B8LUEAM=ZVHE L, MENERRFTHANO,
I20F20B&LUTARIGA V) UBEICKYRABINTLNS, ZOHRTE,
L-7ZLFZUaHEEEL-MERNRMBAKONOG, MERERREFICHL
TEELEREZRI-LTL S (Pajendran et al. 2013) , Zh oD I & &R 3R i &1
EREMOBERIZEVWT, RUTZz/— )L EMEDEEEN KON REEh
TS BAEE, FIAVITEENDSR) T/ —ILIEE W (Red Wine
Polyphenolic Compounds; RWPC) IZ&SLDLIL X7 0O—)L O & 1k 31§l 45 A
(Frankel et al. 1993), M ;& B 1L %] (Whitehead et al. 1995), M/MREEE
REET B2 EDEEEA (Demrow et al. 1995)HEMNREIN TS, £
=, ZybOMEICEWTRWPCIR ERFHICME RN KK F 140 M E itz 1F
FAMERTEIIENRESIN TS (RS, 2005)  BEBRAEZHRELEZEHE
DEZICEALTE, EXEREAXRRIIZ/—ILHA, IFELEODERN KR H#AR
[CEVWTHEKRFHIINOEAZEDEMEIUN K MR ENOERERRER
BEZEMIELIIEAMESNTNS (BIKD. 2013), I, A7 O EEE
BMICEWTIZR/—ILREKRGFEEIC ENREKFEO—BREEZERLANIL
BLUMERNDAZBTICEHAEITES7ILEFT—EDFEHZEBETIHIENHR
HINTL S (Oliver et al. 2008) , CNHLDEITHRDIERIE, RUTz/—)L
tEaEYIMERNRBRANTONDEREZRL, ChM5IERLLG-THENL
RRIEDEIEFERIINDIIEETRELTVD ALDLREIZEWLT, BiHICIX
BELGRIIZ/—ILNEENRTVEIENTINTLSD, BREFICE, &5
[ZZ2LDRIVIT/—ILBEFENTVSIENHFESINTHY (Zanatta et al.
2005), AR CTHEALLZERMEBEZEDICE, 129 mg/gDRY Tz /—ILILE
MM E&FENTLV= (data not shown) , LTz 2T, SEIHANRLIEZALDLE
RHEYICEKSFMDA LICEWTEEASINAR) I/ —ILILEMHEEE
BRIFLEAIREENEZON S, FMDIE, BARBIRHFZRICEVLTAE O &
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NREINMENRBEDIRZLEINATVS, AFARLZDOHRHICEOVTE
ML=, 1=, AEERFHEOHEERWOTLVEWETHZE (Oliver et al. 2008,
Davide et al. 2008) ZETILELT, MRIRAHLUN DR O ERYZE L TH
—LEMBLIz. LAL, AERRELEAFERICEVNTIE, hDADLARKHMEY
AR RFEDELRRICDEFEZRHONCTEILFIRHETHEHEEZDL
N3, SRISIC MERNREEZEEMNICH ESEL0L, FE OET
BHOIEEINGE TEIETIRERIGEAM ETLIONGEDHFE S LUEMH
TEORPRELGEHMEBRAPNDBETHDIEEZLND, Tz, KRR TIE,
BRBRICFEDOLEVIZ~28FEDHBREEZTREL-EREER L. Fig.
BISRY KO, AAEDHEEDFEERDFMDIE, BXE6~8%FHiLTH-
f=o —HXHJICFMDA6%Z TR LI5S, MERNKDEENMETLTNLEE X
ENBIEMD, SENHKBREL MENKDOBEICEBEIAVEERS. L
1=HoT, SEIOMETIE, DADLRRATEERGFMD | Z“SHITHERITE”
SELBELNHLIIEN RTINS, —F, AICHhDRERBRERERELTL
LA, MERNREOEEENE TFTL-HKEBRE, 34hH5, “KE"EFENH*
REENRELIMREEDHDILT, ETLEERBRED RE"~DE
BERALNTTIIENTEDLDLEHFIND,
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Table 1. Characteristics of the subjects, serum measurement and blood

pressure.
Male Female Total
Hight (cm) 168.5 + 4.2 155.7 + 4.8 162.1 + 7.9
Weight (kg) 57.3 + 4.8 49.7 + 4.8 53.5 + 6.1
Cont 115.8 + 10.0 | 93.6 + 142 |104.7 =+ 16.5
Blood Systolic Camu
109.8 + 9.6 94.0 + 9.1 101.9 == 12.2
pressure Camu
at rest Cont |65.8 +10.8 |[59.3 =+ 5.7 62.6 + 9.1
(mmHg) Diastolic Camu
64.1 + 6.8 57.6 + 7.8 60.9 + 7.9
Camu
Arterial Cont 3.57 + 0.32 | 3.05 + 0.47 | 3.31 + 0.47
diameter
CamuCamu 3.45 + 0.31 2.88 + 0.34 | 3.23 + 0.45
(mm)

Data represents the mean of all subjects, and standard deviation.
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Dry powder
(CamuCamu peel)

50%EtOH

1 (Dry powder weight x2)

Churning
(2hr, Roomtemperature)

* x2

Filtration < 50%EtOH

\

residue

\

e

Concentration - Exsiccation

\

measure polyphenolic content
( Folin-Ciocalteu )

.-

occluded to an edible capsule

Fig.1. Preparation of extract from CamuCamu peel.
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Fig.3. Change in the arterial diameter after releasing pressure applied to

the antebrachial region via a pressure cuff in CamuCamu or placebo

dosed Male.
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Fig. 5. Expansion rate of the FMD at baseline and after a
single-dose administration of CamuCamu peel extract or placebo
(water). Data represents the mean of all subjects, and the error

bars indicate the standard deviation. **, p < 0.01.
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Fig. 6. Change of the FMD after a single-dose
administration of CamuCamu. AFMD=(FMD at after
single-dose CamuCamu) —(FMD at single-dose water).
Data represents the mean of all subjects, and the error

bars indicate the standard deviation.
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1. &

il

HYHEROBERFEMNELTOAMRERZRFTH0I1C, RERFE (T
MEMELTEASNTVWAIZSa—FMILICEENSIAEAMABEMHEICERBL
BREAZERLI DONERBICLIREEIT BRAADOERICENT, BHEH
EYH)IZRNT, 2EFBICZL ERER—XATHK, BXRIZEVTHRLIRX
FOIDERED—DEGO>TWS(EEFEE. 2014, EEFEAE. 2016),
BE, BE SME, SALRATA—LEE, REREZ~DEEBLLEHY
A&, RREFAEPEZRFHICKY, RRAITETLD2DH5 (Berry et al.
2012)  LDL, ChoDEREFEAFRLGS BEFTLGEOATFTEEETEMN, D
MERE~ADEFEIVRVIZCHETHIENHRE N TLVS (Berry et al. 2009,
Marma et al. 2010) o — 7, a-J/LUVEELGEDF BRI E THD0-30E B
X, BERBZRET HHEEZEELD5 (Alexander et al. 1998, Kummerow et al.
1983, Zammit et al. 1999, Lin et al. 1999), BEIREB D YR VEZER TS
ZEMREINTULVS (Hong et al. 2012, Puca et al. 2008, #4F5. 1993) , 7=,
o3EBELECE G, DONERBEDOFHICHERATHIEDHREMNDS,
AEEBERELTORRBEBREZFHIEOMRELDRAELTESCERESN
TV (Adkins et al. 2010, Kromhout et al. 2012, Wang et al. 2012) ,

IZa—FANE A=A TREDEREND—ETHATI1—
(Dromaius novaehallandiae) (Yokohama et al. 2014) D TR E LU
RERAE A M A S SN D4 1)L TH S (Beckerbauer et al. 2001) , TZTa—
TANE, BERELTHRIAMNAIRET, ALAVED)/ —ILEE, o) /LUK
EDWHEBEREBHBREZEL. D56, a-)/LUVBFo-3EEEO—FETHY,
KATOIZAAYRVATIVBEORIYAFT Y IVBRERDOE LTS, LHL,
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IZa—FAAILOEOERMICELIHEEEICOVNTIE, FEAERFESA TG
LY,

INFETIIOERE~NDEEERFLEMEDIZFLEAL ([, RREBMH B
FEEMEZAN-LOTHS, F-, EFEXRRELERARIZRIATINS
LOM, WE, BEESA TV A0 E BIE & CIKGREBEEREETE BRI
LEBRUNDERNEEEZRIZTI-O, BROBEMHFRAREICKRF TS
EITEE TH>T=. Minamib (&, M E O M 4K 77 14 M & 4 5k K& (Flow
mediated vasodilation, FMD) % #| F L 7= %7 1 0 I i K 77 14 1Ml & 41l 5k R iG D
B %E i Z#E L LTz (Minami et al. 2017) ,

— B 1t 2 % (Nitric oxide, NO) &, M ERERZREFT ISR FTHY, MEN
R#MICE-TEESh NEREMERTIEHEEL D, NOKMBR DRI
FOTHLED“FTYRAICE - THLELESNLT-H, MRDBKRIZHLTMEE
ek SEAHETMERRZAHL TS, COMmMBRDEXRICIGLC-MEED
WRZBIETACETMERAEZTM I 52AEMNFMDDBIE THSH, FMDD
AEF —SNE-FENRBIATEY EEXEOMEREREICNTIE
MM EFM I AFZELTELFASA TS (NHLBI. 2013, Vital statistics
of Japan. 2016)  COFMDZ A W =FHHEIC, SHICHBEOREFE IO
LEBGRTRHILT, BROMEMECKHTIEMMEETET A EIREL
Sz (Minami et al. 2017) . KAR TIE, BEHBRTOb3)L6F AFMDRIE
ZRAWEEE@EEICKY, BRAISA—FMILOBEEKRENEFRADMLE H
RICEZDEETREL,

2. Ak
2.1. &
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WREIAARICAEL BRRBRDVEESLIVFEZEELET, TOML
NEBEEDABRBIVREZTOTLVEVKREE208 214+ 1.0 B4
108, 21.2 £0.6/%, ZME10%, 21.6 £ 1.3HMERNRELEZ. HEEBDEEXMN
B Table 1ISRLT= R BICHL, IRDBEELRNBIZOVTEERL &
VOBETHALHRBAZT, RREOEHEROTTXEICLYREEZE T
BE AMBERRBERFEIMERNREL-ARMERECHOEREL,

22 EREM (T2a—F1IL)

IZa—FANE RREERENAAAVFRN) —HDIIa—F AL (V)
RAFUEE0.21%, /INIVEFUEE19.82%, /SILSRLAVEE3.46%, RTTUVEE
17.68%, AL A2 E£46.34%, J/—ILE&11.79%, o-') /LU ER0.70%) EE AL
f=(Fig. D &5 =X, 50.00 mgel, BAATEIL(B)ITH ALz, £z,
TS5 RELTRIZEDKEATEILIZHALTERE LT,

FHBREAMOKREL, ERMAKBOIFMEATEL, FA—HKEBEEDERIT2E
MU EDERER T, 48, BRAISA—FAMILETSEREBOBREIER
FEEBITRE L=,

2.3. BEHIBRTOra/L 6 AFMDEI E i

AFRICEFAHFMDRIE (F, ERTAIIa—FAMILUNDERIZLEIEE
EBRATELEOIC, ERATBDIBEERLEBOHBEZTI A TOHEREICS
WTH— I 5B EFHRITOrI/L G FAFMDEIE i& (Minami et al. 2017) &
L=,

EBREICBIIPEEHREE SHETHEEMERFS. 2008)ZH L
BHh-YDHEEHD—E2EHL REOXBHHER (PR3-, AF
BR)EERSEL, FTHMNEIR0.00 ) DERRERIE, AIECEL.80
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g, lEE0.28 g, iKIE¥36.00 g, TR L218.00 mg, AL L123.00 mg,
#%4.00 mg, A7 24.00 mg, /NUbTUE80.72 mg, EAI2A 110.00 ug, E
AZVUB, 0.30mg, EA3XVB, 0.07 mg, EA3I2Bg 0.48 mg, EA3X2B;, 0.20 pg,
E43I2C 32.00 mgB LU EEL60.00 pgThot=. -, *BHBERIER
[CEVWTHAADEBEEREECEOONTLWIHREEDFAEFEAL.
FMDRIE XA A BERBESAIFSAVICAIYERE LT, FMDAIERTIZE
BEEEORFHEIEZMEE (ES-P2000, TILE)ICTRAIEL, RHFEFME
MHE5[240 mmHgMEL-ADICKYREIBZS D EERMmM Lz, K& MNDER
MEAMERINOMDETOLBBIRZE T KE KR Z W EE (LOGIQ P6, GE
Healthcare, Little Chalfont, UK) TDERKB X ICHEEZLEBEZER LT,
F0®%, DEHENEHO LB ARE%E FMDscope software (AT 4720 R)IZ
FUBEHE LIz, TD%, MEWLRE (%FMD)ERBEORXZRAWTHEE LT,

=K iR 1 & 1R (mm) — FEF B M1 & R (mm) y
Z 5 M E R (mm)

%FMD = 100

2.4. MiEEHE
ERMEREMZEOOGTSLE)REBFIALATO—/LHDL-C) LUV
EBEE)REBALATO—I)L(LDL-C)F#7)—77F+ 54 H—AS100(Alere

Inc., Waltham, MA, USA) [Z&YBIE LT=,

2.5. HEH L E

REBRERE THERERETCREL, HRAEZOAEL HAEDH
PRERFLIVREENRANE LU TukeyDE ELREZAVTHIFEN
SWMETo=. p EH0.05 ULTFTEHEEEL
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3. # 8

3. ISa—AMILEEORBBOLESSVCLPEEICHTIEE
IZa—FAMLFEEREHBLURSHORHBOESIVLTEEORR
ZTable 1ITRUTz, REFOE TR XLLIC, WHBHSLIVHEERHOVT
23, TZ22a—FAMNEESICLDIEEEIROONGEA DI, RIS, HDL-CH &
ULDL-CIZEVWTHB X EBITIIa—FAIVERICESE L TR HNGEH

21=,

32. IZa—FAMILBREOXTHBLHRBIRFICHTIEE
ISa—FAILEENEEOONREHT TOLHEBIRERICEZ S EEH
EMCTEEDIC, REFLHBRECBE S KREGRIHMEEICI>TREL
2. ZDHRE, BRHICBVWTISa—AMLIFERESHO LBHEARZEMN3.74 +
0.44 mmTHO=DIZH LT, TZa—FAMILESHKDOENIE, 3.51 £0.36 mm
THN2EFHRBICEEZLR OG>z, THICEVWTHIIa—F1ILIE
HERA2.99 + 048 mm, TIa—FAIILIEREN2.93+039 mmTHY2%E
HREICEEZEFRBOHoNG,M o1, T, BROKREFITEVWTHIZIa—F A4
JVIEE BB AY3.36 £ 0.60 mmIZxt LT, TSa—# A JLIEREFA3.22 £ 0.39
mmTHY2EHRHICEEEZFROonGEM o1 (Fig.3). — A, TZTa—F AL
EREBLIVUESOVTNOEFHICENTE BEHEORHF LBERZR(L,
THEDENEYVEREN = (Fig. 3, p <0.01),

33. ISa—FAMILIEREDFMDIZx T 58 E
IS a—FAMIILDEEIAMFERBONERICEZDIEZEZHLNIZT S
O, RBBFLMAEABOMERZLERL, FOHEEREZ%UFMDELTRD
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e TDHR, BHICBEVWTIZa—FMILFEEERHD%FMDMNI.1 + 1.6%T
HOEDICHLT, T2a—FAMILEREFETIE, 11.6+£ 1.1%THY, TIa—F4
IWDERICEYEEIC%FMDMNE X L= (Fig. 4, p<0.01),

THICEWTELEIZIa—FAMILEREREN10.0+ 1.1%ICH LT, TIa—F4
W EERMNI2.0+£1.2%THY, TZa—FMILDEEICIYEEIZ%FMDAE
KL7=(Fig. 4, p<0.01) . £z, BLXORFIZTEVTHEIZa—FMILIEERE
FFA%9.6 £ 1.6%, TIa—FAIILIEEFREMN11.8+1.1%THY, TZTa—FSILD
ERICKYEEICOELRENERLI- (Fig. 4, p<0.01), —H, TIa—7F
AIICEB%FMDERER DB XEMEEZHLNICT S0, TIa—F ()L
B EFDO%FMDNS TS RIESBED%FMDEZE LI LMz A%FMDZE LB L
o TDHER, Fig. SISRLIEXIICBXETEEZFR HonEh o1,

4 & F

AMETIE, KICHEISNE-BEFRTOMI/LG AFMDEITE % (Minami
etal, 2017)ZF AL, BRAIZSa—FAAMILOEEEBENAEFERADMEHKEE
[CEZLSEEZREALIZ. TOHER, IS 2a—FMILOERKEESL, BERFD
MEFICEEZELGOD, OROBARKICOAMNELRRICDEKXESIE
BRIl COIEND, IZSa—FAMILOEERSF, mREXKICELGE->TH
EMRZEARSESLETHMED LR ZMH I EIMENHELEEZTHELTL
5, TihHs, KMEDHREND, TIa—FAMILEROMICERTHIEICTK
YERDFMDZE D AWEENH LI EN MO TRENT=,

MR OIS M B 65k RIS THAFMDIE, MIRICELHEI“T YR A7IC
XML TMERARMBEICKOTELESNINONME DI REZSISECTRE
DIBIED—DESNTWS, CNETIC, MERNEMBEEHEOBZRIZON
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T, Ivbh ot IN-mMEZANRRICEVNTIE, o3BHRICHLEE
KEMICOELRERAISIERTIIENRESNA TS (Yin et al. 2016) . =
DM/ETIE, MENEMIERELIESICE OEEERENMET TS
EDD, o 3BERERICEAIMENLRERICIE, MENKMEEABEELTLNST
BETEAS RIS EINT=, Ff-, Englerdd, T H X B AR M & 0 A K # i bk =
[CEYo-3ERICEIMELTRRENARMDTHIELIREL TL S (Engler
etal. 1994) , F1=, EREINETIZ, GV e3EHBREEERI I FrAUTF
FANVDOERFEAREICLLSME YR RIS DREZHSEL TS (Minami et
al. 2017) . CNODETHAEDRK R, o-3BHEINLERNE MBS,
DHERZRL, DB EE LG THMELRREMNSIEEISINDIILETR
BLTEY, SEDBRADERE-BISHMETHL, LHOL, YFYAUFH
AIICEEND3EBNEREHEBD45.5%EFERBICEVIEETHLNDIC
XL, RARDIZIa—FMIVICEFEND0-3EHEE (0-'J/LUBE) X, 0.70%
EEBICEMETH 1= FMDEIE X, MERNEHETHEO—D2LshTL
50, MENREEFERLL-MERAAHICENT, MERNREEECH
Mrhod, MEFRHDOMBEEANERLEGEICEVTHFMDAR LTS
AHEMENE RSN D,

CNETIC, BHWEBAIADEICEZLIEZELLT, 038&Uo-6REHEA M
EiEERZHE DL/ HRE SN T S (Engler et al. 1992) , K EZ TRV
IZa—FANVICTEEND0-6RIEHEETHD)/—IVERIE, U FXYA0FHA
IVEREIAEE P D35.50% KUV IEED11.79% TH o1z, Silviab &, KD = B ik
LENTFRID LAY ILROTENLT, V/—IVEEREKRFEICHE, B
DPEBNFERINDIILEFREL TS (Silviaet al. 1998) , CNEDIEMDD,
ARRICEFIRERFHENELRRGCDOREL, V/—IILBEICLSME
BEALBEESELTVAIENHERIND, Ff-, EEMTLLERITHEZA,
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MERBERGICEEERIFTo-38LV0-6REBEHBOSHERFIEMNIS
A—AAILTIE, 1249%THADITH LT, YF ¥ AU FAAILTIER1.00%E3E
BICBWVWIEN%UFMDDEWCHEZRIFLTVAILLHRE SIS AR
BWEREMS, IZa—FAMIUAFMDRIGZRE TS F FBALMNICTEGRA,
YFYAOFAAMINELBELTCo-3B8&V0-6REHBREERIESDENIIA—
FTALOBEOERICEVWTEFMDR G B E SN LI BEABESMITHEST,

CofIcH, mMERROFMEICT OENBEEFHIYVEICHTEIZERD
£ A I (Chen et al. 1996, Cocks et al. 1983) X5 B 4 (Johnson et al. 2000,
Shimaoka et al. 1998) I EZFHITHT=> TS, LML, KHRICELTIZa
—FALDEDHLGHEF CEFMDER LS LA ERET S LIR#ETHD.
COIEND, SEIET, IZSa—FAMIVICEFEFND3BEHBELUNDE S NILE
MERRGICEZRDEEITOVTIRFAZEDIVLENHDHEEADND, &b
2, BYERCEERRZAV-ERGEEZHATHIET, I2a—FT1L
ABRBRICEZADEEEMBNICBNTOILELHD.

— 7, Fig. ISR &IIC MEANRBEDETA, DOERBIZEASC
ENEE TN THY (Rajendran et al. 2013, Deanfield et al. 2007), TIa1—#
AIDOERIE, MELEFEERELLICMEREDFH -REICENLIEN
FRIND, LIAST, BEHREICEIEZELTTES BENLEISaA—F
AIVDERINMEREICEZLEEEZRARNDIDENHDZHD. F-, AHHE
T, RRFRIFEOLGVHEBREEZGRELELEREERLIAD, BIRS
ROBENMETLEHBREEZRNRELEMRLZEDHDILT, AR EEE
BEANDEEBEHONICTEIENTEDLDLEHIND,
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Table 1. Characteristics of the subjects, serum measurement and blood

pressure.
men women total
Age (yr) 212 + 0.6 216 =+ 1.3 214 = 1.0
Hight (cm) 170.9 =+ 5.1 156.6 =+ 7.1 163.8 =+ 9.5
Body weight (kg) 624 =+ 7.5 52.4 + 5.8 57.4 + 8.3
HDL-C Cont 64.6 =+ 13.1 62.3 =+ 18.0 | 63.5 =+ 154
/dl
(mg/dl) Emu 67.0 =+ 15.5 64.8 =+ 17.2 | 65.9 =+ 16.0
Serum
Cont 73.4 =+ 30.4 70.6 =+ 15.3 | 72.0 =+ 23.4
LDL-C
mg/dl
(mg/dl) Emu 69.9 =+ 241 57.4 =+ 253 |63.2 =+ 24.4
. Cont 116.7 =+ 5.6 106.0 =+ 9.2 111.6 = 9.1
Systolic
(mmHg)
Blood Emu 116.9 =+ 10.8 105.0 =+ 9.3 111.3 = 11.6
pressure . . Cont 63.4 =+ 5.1 65.5 + 7.6 64.4 =+ 6.3
Diastolic
(mmHg)
Emu 60.7 =+ 5.8 63.9 =+ 8.3 62.2 =+ 7.0

Data represents the mean of all subjects, and standard deviation.
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Fig. 2. Change in the arterial diameter after releasing pressure applied

to the antebrachial region via a pressure cuff in emu oil or placebo

dosed Male.
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Fig. 3. Change in the arterial diameter after releasing pressure applied

to the antebrachial region via a pressure cuff in emu oil or placebo

dosed Female.
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Fig. 4. Arterial diameter at baseline after a single-dose
administration of Emu oil or placebo (water). Data represents the
mean of all subjects, and the error bars indicate the standard

deviation. **, p < 0.01.

40



14.0 okl I  —

12.0 T -[

4.0

2.0

0.0
placebo Emu placebo Emu placebo Emu

Male Female Total

Fig. 5. Expansion rate of the FMD at baseline and after a
single-dose administration of Emu oil or placebo (water). Data
represents the mean of all subjects, and the error bars indicate the

standard deviation. **, p < 0.01.
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Fig. 6. Change of the FMD after a single-dose administration
of Emu oil. AFMD=(FMD at after single-dose Emu oil) -(FMD
at single-dose water). Data represents the mean of all

subjects, and the error bars indicate the standard deviation.
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1. %

il

HLh L (Myrciaria dubia) [X, XKRIL—QT IV VNG E OBRERMAIC
BETEINEEHOERBERTHD. MK, RL—ITBEBVWTHLILE, A
DEPHFLLTEDLDNIEETH -, LALEE, TOREICESIY C K
I/ —IVIEEDHEER DN EEICTEENTOIIENHLM 2T E
M5 (Zanatta et al. 2007, Myoda T et al. 2010), AAHALBREDIN I FHHAE!
E-BEINDEICHY, RL—DEN B EZRIBETIHREFLLTER
ShTWa,

WE, DADLORZER, ¥, BERELITLHALGESRICH-2HAD
MBELTOFENTFEO TS, — A, 2EEDH 40%ICHT-2FBENE
FEEMELTUREINATLS . LAL, EEOHRICKY, BEMICTETEND
WLAALBREOHMENS, EVRBILEECRBEEERTIENHLH,IZSH,
EXERENTHIREOAMTAMNEBESA TS, BF5(2007) &, B
EBRFEESYMERAVERRICEY, DADLARKRHEYASMEENZS
BEEHOILETEL REN, NEREDRSCEINTHIAREMATS
Ntz SBIC, AAHDLRRBEMICEENDKRY T/ — LB ICITIRBAE
AMNEONTEY, IZTa—FAMILERKIC, KRN (A0 F—)EITTHELS K
BlEEDERN(TIEA)ICETARRELTLEMNEZEN-HARAEL
AIRETHDHEEZDND,

ADLHWLBREF, TZa—FAMIVERKRICEMELTREAINTEY, BHAEL
TOREMHFHRIA TV, AMETIE, LM RRERHELTHLAILERE
RAWSEODRERZRAD=H, BEIAN KE 17T AZEL 20 ADSM
FE22~59 W) IR THEEREICKIAZECrM Y FTANEER LT,
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2. A&

2.1. ®&

BEEFBEHARBRE BHE2A ZHE I8 AZEL 20 AORAERRIZT-
T2o (24~58 %) WRIE, UTORNEEICIEMLGENELTRIRL -, T
HEMNARICS NI SHENICE, HAXE-REXEEWEHREICEL, XH
BOBMPHRNEFICODLWTHRICHBAZT o=,

WERE DR E %

| EBBIV/FLTEFBMTIE—MHREXZETIE, TOMDORER
BEHEIDE

2. EMTULUILX—%FTDHE

3. NEFEEERBLHEDTLUILX—RIGEE T HE

4, ARBEREZMEITIEEFLIEIRFMOEMFE-EIEYOERTHSE

5. EMFELETLI-LKFEDREZETLE

6. IEIREAME, RELEME, FLEIRRFEHETHLHE

7. RBRO 2 BMANCHABRERENE S OREDTHLE

8. RBDA45ALADNYFTANDERE

9. TEHARBOERICEY, HB~DESMERLF+RLESMNE

RABEANS O FEE (HAEMR)GOoVICAZHRETIEZRUE
[CEATAfmERH (XHBRFE BEEFHE)ICRSN-MEREEHRFTZ,
BEREDANIEREICEELTERL

22. A
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HHBMELTRWALDLERERMRIE, TREOESYICHE LT, 1.5 kgDEz
BLEALALREDRKIZ, 2EED50% TR/ —ILERMLT2EBR L
e CNZRMTHBELTHBREZE D=, BREBEICHLTREDS0%ITE/—IL%E
AMLTLERERBRDIEEZ2BBEYRL-, DBREFEHTIT/NRL—E2—IC
HUBEZBREL-R, AREBLCEZEL: IS ARBKTI%ITHRL
FEHEIS WEBmL,

IEEXBELT BRIV EYY, £ERIEK, IHAXBKEZAL, EHE
ZFFNZEFN20 pl, 15 pul, 15 pl&lLt=,

23. NYFAZYrDRET-BREDA &

IS FFTF AR =Yk Finn Chamber on Scanpor Tape (RY—r TS5 F 4R
DYNU)ERVT, EHANEHEREOLEM(EEHE) I 24 RHHEMAERK
Tl BT E T 1 B &L, BT 24 BRI RICNYFTRRIZVMEREL
1=

24, R a— LERRH A &

NyFTRAMAZYbZRANVTHMZEEML, 24 BERIC, NyFTRLZ
YFERELE.RED | KRRICEAREIUVEEREREZZTV, KERKZ
HELEZ.BRED 24 BEIRICBERBLIUVUEEREZITL, HERH EEAR
PEERISZEHE L=, HIFE (£, AFBH|E E % (Kawamura et al. 1970, Table
DIZfEoT=,

3. MREBE
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ALALBRESLVEROIFRICOVWTIEEICShoZA L L ¥ & AR
FEENTWS, — A AREAM THINLNLARKRIXRTEARILLHERE
MEBZONDD, REFIASATOWELWLOTHY, EHERFEMELTHERT
5-HICIFREMZHEEIIVLEN DD, ARRTIHELHE R DR & M
EDVEDTHD, BB ED/N\yFTAMNEER LT,

WNyFAZybEBF 581 NVvFIZVMRER 1 BHEESLU 24 BREE
ICBRELEFREDEE (10 A9 )% Fig. 1-Fig. 8 [TRLTf=, HEZH>TRIG
DEEFFMULIERE Table 2 TRz, DLALBREOEMIE, 20 AD
MELTICEVTREDKREICEEERIFSUA ST,

AR(1995)(F, SHEBREDOKRERIEZFTFRIEL (Table 3), TROKIZH
TREHTEDEMMDREMEZRER, 5fE M ERR M, ERAICHET
HTEERIBLT=,

iy oy _ 24 BB E 4B RS DHEDSLRIED 5% DF R DB
KI5 R85 = - 7 m@;yb 2

SEOKERZX 1 ICRALTEHELRESS, DADLDORERIZEBERILO
ThHY, TERICHBIN -, —RIZ, EHRITEFNIENIFADRERR
BE 1% EBETHE. FMRTIE, DADLRKRBKRITTHFAZBKIZ 1%D
RETHARLTHALTEY, COFHTREUENRBOHONEER, HLhh
IXRZzEMMEHMELTEALTLRETHIEZRIIRELTWS,

tHmOETEMEL KRERELEIVEDRERMETITEVTERETHDC
ERROONTND FHOREMFMELTIE, EMKBEESME, RE—RX
RIS, EREERBE, RERMENE, AFME, BMELE, R, &
BEHTENDHDUER.2015),2001 FLUR, Z<DEYR D LM MREH &

L
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LTHRASATLSY, REHETHICHESATLEVELEDONEEFNT
WHEDRFHLHDH(F L. 2005) S EIDEEREM FErERRICLEBEELZA
EZTHY, IOLIREMZHERTILOICE, FTRERHRBRELURKE
MEHBREERITILENHD,

BERRHOREHHBEBYWERILVELTRETHY, HYIFADRE
HEFMELTIVMNEEER W ESHRRNTHOATHS (RO S. 2015), —
7., EUTIE 203 EADEHRETDRERICTOVTEYERNZLESN, B
MEBRZERL-EGIERE TELGLES-(EE. 2015) . COKSLHRTE
252, BATLZDEHREENBYERRZLLEVILEZEELTWLS,
CORRERLIL, SREHEE BBICIIRBEESLVEIrHBOATR
LHEFMITEIEARAICLEDIEEZLND,

AARTEALDLRREIFRADR M EZHERLED, EHESEFEMLELTO
BWEEEOHEAKICSOVTETALEALN S EMERELTHLILERIE
ZLDFAIREBZALTNSEEZAOND, REBEMBESIUVENILS TR
HHBREBAENRDILLLIT, NANLRRIFXFRADORERMTHLMEENRE
BoMICTLTHCILET, IbfERBMELTOMMBES LADLDEEAFTE
%o
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Table 1. Evaluation of patch test reaction.

Readings Reactions Point
- No reaction 0
+ Slight erythema 0.5
+ Clear erythema 1.0
++ Erythema and papules or edema 2.0
+++ Strong vesicular reaction 2.0
+4+4++ Extreme bullous reaction 4.0
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Table 2. Results of skin sensitization test. The reaction of the skin was

observed at 1 and 24 h after removal of the sample tape. Times were

expressed as 24 and 48 h for the observation at 1 and 24 h after the tape

removal, respectively.

Samples Camu-camu White Physiological | Distilled water
petrolatum saline for injection
Readings Hours 24 48 24 48 24 48 24 48
- 20 20 20 20 20 20 20 20
+ 0 0 0 0 0 0 0 0
+ 0 0 0 0 0 0 0 0
++ 0 0 0 0 0 0 0 0
+++ 0 0 0 0 0 0 0 0
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Table 3. Categorization for safeness of cosmetic.

Skin irritation index Category
<5 Safety products
5-15 Acceptable products
15-30 Products to be improved
> 30 Hazardous products
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Fig. 1. Skin reaction of CamuCamu-treated subjects (1-5).
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Pre-treatment
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Fig. 2. Skin reaction of CamuCamu-treated subjects (6-10).
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Fig. 3. Skin reaction of white petrolatum-treated subjects (1-5).

54



Pre-treatment
= ' Y
24 h

Fig. 4. Skin reaction of white petrolatum-treated subjects (6-10).
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Fig. 5. Skin reaction of physiological saline-treated subjects (1-5).
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Fig. 6. Skin reaction of physiological saline-treated subjects (6-10).
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Fig. 7. Skin reaction of distilled water-treated subjects (1-5).
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Fig. 8. Skin reaction of distilled water-treated subjects (6-10).
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1. %

il

DEEFBREICRDOEODICHLELGAROBELLT, REREISZEFLND, &
ERIGIE BUECRERAK, EEMBOMREENSEREHHTI-ONE
ERBEEE-TWS, — A, BEORERG &, RIEICDUAYERICT
FIEEZEL=0F . BE DL (ultra violet; UV) 7 OREHEITLDRIB F,
B2 IZ % iE R IS & 51 E# 29 (Pillai et al. 2005, Younis et al. 2016) , 1z, &
BOREICEIVELDYIAAUROEUBRRG MENEBEEI BT IER
DHERBZREL, AT UPIFRAFULGEDRELZSITRHRILTREDE
ILZRESE D (Mao et al. 2015) . CDKSIT, REZMHTHZLIEEED
ELEHCEEZELGFRTHY, MRECREEITLIRMIERALHRITKRS
BNTWS, RIEFHEBOMBOREELHEBOEMTHEEERICLYE
T30, ATHYY/ATI7—PEREOMHAICEVWTEELGEZINETRLT
W3, voA77—CIIMECEEEZ T MBLEEERTIE S MMM
DEEPCRBEORTUEENLTRERGESZ KT L0, ELOHETY
I077—COHEEISHTINRAMRIEEDIEFEELLTHLSN TS Shi
et al. 2002, Kuda et al. 2012, Zhang et al. 2014),

T 21— (Dromaius novaehollandiae) (¥ FEI3FEICE LI=KIITA—RAFFY TR
EDBTHDA—RSVTORERKTHITRISZOHEENSDALE
B A<HIOIZa—DETEHZRIGOERCEADEMOEHICAL
TZE71=(Jeengar et al. 2015) , ZZ208F, IZa—FAMIILDORREMRICEAT S
MENLGEINTETLVS, Lindsayd (2010) (X, SvbD5-7)ILAOI5 )L
(FUUBREBRETIVICEVNT, ISa—FMILOBAKREIZEYNGD %
ERGEHBOBENRESNDIIEEFRE L, T, TZa—F AL B
BHBICETAIREERICEVWTLEENTHAIEARKEATEY, yOkY
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HOMBIZEYREEBRRELEIIROENICIZIa—FALEEHTDE,
B E2ERLUMABIOYAPAIVENRDTEIEAHESNATILDS
(Yoganathan et al. 2003) . CDIEMNBIZIa—FMILEHREHELTER
REEREAITDAREELHY, ThEAHTENEAMMBEEEZ LFEEH
TES, LML, IZSa—FAMILORKENROERAEF T, HRLALTIE
FEAERRLGNTOEN, ARETIE, BEII/OI7—CERAVTRER
BIZF T HIIa—FAMILDHRIZTOVTHRE LT,

— A, BERMICIZS2a—FMABNMREECRERBHEHE OENLE
MEBEMELTENRTVWEEZZAONTEY, BRICISa—FMILEZELLHE S
FHE<H|TESN, HREO—BTRERRXEMHABRELERSN TS (FEL.
2017) . LA, It RBMELTOIZAa—FAMILEHDOR LM ILRIZTEH
THH. IMERZIEMBELTIHAITIEHICEZDOREEDERRIEIFH
RCHB. TITARBTIE, TZa—FAMIVOEREBEEICKDIERE RIGEH
EEMUFTRAMNERL, R2EEHREELT-,

2. A&

21. *RUO77—CDOREMRIGICHTHAIZa—FMILOHR

2.1.1. REBEELIZIa—FAIILNE

YORARIAT7—U AL HAERAW 264 (F BB NAA VY —R U 2—M 5
A LTz RAW 264(E0 L BR{F M F (FCS; 10%), XK= )2 (100 U/mD) KU
ARLTRIAL 2 (100 pg/mD EFHRMLEZF LA yIREA—T LI Hh
(DMEM)ZRAWTCO M FaNR—43—THEELE BERT2-3AIT-EXR
ML ISa—F MWV (REBRNAFTAVFTRAN) ) DEEEZRARDLEEIL,
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FBHBAEYMETFTILIZIV(BSA)ZEALFIELTHAL (Azzam et al,
2012, Ito et al. 2016), 4%AE BF B& F & BSAZ R i L7=DMEM (DMEM-BSA)
[CZZa—FAI/L5H%0.001, 0.0055HBLNME0.01%EEDEIITHFMLTAWN ., T
XY AR UL, DAFILRILKRE DR (DMSO) ITFEB LIz ALY YA R (1 mM)
FRGBEEN pMICHEDESICHEBRICERLTAWL .,

212. EBREDAE

B RHEIL, Babcockn (2013) DA EEZRELTAEL Iz, 487UEETL—F
[CHIREZE2 x 10* /em* BB LSICHBREBLTC—BRIEE L. T B, EHHKEIS
2—74 4 JLELPS (100 ng/ml) # & L DMEM-BSAIZAZ# L, 248 tE &L=,
E &1 mm®#E WA F (Fluoresbrite carboxylate YG microsphere;
Polysciences, PA, USA) & MIRE 8 EMA FE D LAY 1:100127 5 K512
DMEMIZHFEMLzEA BB REZERL, CORBRRP THEZCO1>Fa
N—E—RNT2RE A Fa~—bL, l@Z/\2 VX &K (HBSS) T3E %
FLz%, BRI TICHBICHKEL TV IMAFORLEE LT HH, +
ISV T IL—BHRBFHR(0.2% k)T I)L—, 20 mM VT8, 150 mM NaCl,
pH 4.5) ZH#ICMNZTACTIODMFFEL -, MilZHBSST3EE LT
%, 0.4% Triton X ZB8 TV UVEEER (PBS)ZMA T4 CTIONREFAELT
MEaZERL-, MIRAMEOHNLEBELZ B ALEFZRAVTHIE
KEFA480 nm, HAK RS20 nmTRIEL =, BIELE-RAEEL, MEHKOD
BVWEEEILT LD, MRBRERPOIVNNVERETHRLTERELZ. 2
UNOBEREIX, TBRDF Y (Pierce, IL, USA)#FH W TBCAE TAEIE L=,

2.1.3. NO¢,TNF-a DEEXESEDRIFE
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— B 1k 2 3% (NO) &tumour necrosis factor (TNF) -0Z I E 35 &=L, #ifa
FIGNEERTL—MZI x 10* /em’ e b LS ICERELT—BRIEELZ, 28,
EBEREISA—FMILEEEDMEM-BSAIZK L, 4B MESE L, BE
BELPS(100 ng/mD ZBLEBERICKMLT20HEIEELR, EELEFE
EURLF=. NOELDIEIRELT, LEFOEHBEZI ) —ARIEEF AL
THRIELIz. 100 nIDIFEELFL, AIEDT)—X O3 5 EHZE (40
mg/ml; FLAEE)EZRELTEETIONMEBEL /AT L—)—4—
ZAWVWTSSOnmORAEZBREL. BHEE IRV L (NaNO) ZAL R
ERNSEHBAAL(NO)DEEEZHE B LIz, TNF-a [T EROELISA¥Y
k(R & D Systems, MN, USA)ZHAWTHIELT=,

HMEDAVNIEZAEERKITHEL, MBABDENZEELLTHHIC
BIHBRETINF-a DEZHBO2 NNV ETHRLTERE L,

2.1.4. iINOSO R R E DA E

FZERNOSHNOS)DHEBEIE, VIRAVTOYNEIZKYBIELT, i
EFEZI0cmDBEET 4y 2121 x 10* /cm?*ERDESITERLT—EEL
=05, BIIELRILEE CTIZIa—FM/ILELPSICK>THELT, #ifla%PBS
THBELTI YR Fa—TITEURL, Cell Lysis Buffer (Cell Signaling
Technology, MA, USA)50 plCHEAL,4CTI0ONHBE Lz, =D&, L&
50 plZEEURLTSDSH U T I/ I7—(x3)E25 pIMATEAL,SHHEERBL
THRBELE BB ETIS%NTIVILTIRFLERAVTCESRKBILIZE, =F0O
TIO—RECEE L, ZbOEILO—REE3% AFLIILTE0.05%
Tween-20Z2 & L) REEE &R (SM-TBST) TR L0 ZEETIOVF oS L
f=#%, SM-TBSTT1,0001& & R L= NOS2#1 /K (Rabbit anti-NOS2 1gG,

Santa Cruz Biotechnology, MN, USA) 5 W I 7V F ik (Goat
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anti-actin IgG, Santa Cruz Biotechnology) 22 L T—B4°CTIRES L=,
TBSTC=hAEILO—REZ%%L,SM-TBSTTI1,000f&F R L= RHRIKIC
2L ERTONMEIREILIz. ZRIAKICIE,INOSERH T HEEFM VYT
IgG#i 4K (Goat anti-rabbit I[gG HRP, Santa Cruz Biotechnology) #, 7V F %
BT BEEEH VY XIgGi K (Donkey anti-goat IgG HRP, Santa Cruz
Biotechnology) # V=, Z;OE L O—REZTBSTTRELILFHRALEE
(Merck, Germany) # FHVNTNUREEZR A SE, NURBELZEGENYD
FImage J(v1.38) THEIL L=,

INOSDNUREEEZTIFUDNUFEETHRLUMBEXMMGNAVNEEEZE H
L7=,

2.1.5. #EEtALE
ERERIITFHELZEREZ TRL, Non-repeated measures ANOVA $
& U Bonferroni BEICKYBEEEREZEIT oI,

22, IZSa—FAAILDREHETE

22.1. ®&H

BERBEREL BEIAN THE 17T AZET 200 AORAERRIZT
T2o (22~59 ) WRIE, UTORNEEICIEMLGNELTRIRL -, T
MEMNRRICSMT DAL, FAXE-REXSEHBREITEL, R
BROBMPARFITOVNTHRICHRBAZT o RAEEL, F 2 ELRK%
el
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AABEANS O FEE (HAEMR)GOVICAZHRETIEZRUE
[CEATLMEBREH (XHHEE, EEFHBE)ICRIN-MERTEZEER,
BEREDANIEREICEELTERL

il

2.2.2. #H#
HAMHELTHVWEISA—FMILERRERNATAOF XN =oAL
o TZa—FAILIX15 plEHL=,
EMXBELT BRETEIY, £ERIEK, IHAZBKEAV:-. Bf
EIEEFNFN20 pul, 15 pl, 15 pl&lLit=,

223, NyFAZYrDRER-BREDA &

INFFTF AR =Yk Finn Chamber on Scanpor Tape (RY—r TS5 F 4R
SR ERANT, EERMHEBREOLEM (EEMER)(C 24 BREAAER
L=, B EIBRIE 1 @ ELT=, Baft 24 BRI/ FTFRAMIZVREREL
=

224, Rroa—)LEFT A E

NWyFTAPAZYrZERWTEMZMAMAL, 24 BERIC, NyFTARF2Z
YFEBRELE.BRED | BRRICBESSIUVEEREGREZZTD, RERIEE
HIELI-.BRED 24 KRERICBEESLIVEEREZITL, HERY¥IEEL
AEBRISEHEL =, #IFE X, AW EE % (Kawamura et al. 1970, Table
DIZfE>T=,

3. R
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3.1. ERBEICHTEHIZIa—FMILOHERE
TOA77—CDEBRBEICHTAIIZIA—FTAMILOMRERARS0, #EIC
BEESNEAMMUFOELBEZAEL (Fig. 1) LPSTRAW 26470
BYhHE AETEBODDELBENETEMLUI-, —7A, LPSRUIBRER IS
RAW 264% L322 —744)L0.001-0.01% THRELTEH WFTIhDEENIZIa
—FANLRHABEICHEERIFSEMN T,

3.2.NOEAE LINOSERBRICHTEHIIZIa—FAMILOHE

RIEE AL, RAW 2645 I3a—F(ILFE T TR2EMEIEETSHL, LPSH
BICEKEII/OT7—UDNOEENNFSNEILE|REL: (FEDS. 2017),
AHAETIE, FVEBRBOLETENODEENMIFIShEINRE TS0,
IZIa—FAILDETIEE (X248 &LT=, Fig. 2IZR T K512, LPSHIEIZ LY
NOEAERFXREUEML, COEMIFE, MBZIZI 2 —F L T2EMATEE
$HIET, BEEICHH SN NOEEICHTEHIIZIa—ACILOMFHIZ R,
THEFHART LY INEM ST,

RIZ, NOEERTIBRTHHINOSORERICHTHIIa—FMILOHE
EOIRATOYRTHRAR -, LPSHIHIZKY, INOSOFEBR T REIE ML
(Fig. 3) o RAW 264% T3a—A ()L C24BF R RTIEE T 5&, LPSHIBIZ LS
INOSEBHEDEMFAEICHIFI SN,

3.3. INF-aEAICHTHIIA—FMILDH R

RRIZ, REEYACDAVTHAITINF-aDEEICHTEIIZIa—FMILDH
B%EA T, INF-0DE A 2 [FELISATHAIE L1=, Fig. 4IZRLT=&EY, RAW
264%LPSTHIE T HETNF-aDEAEFREIEMLI-, #HAZZ0.0055H 50
(£0.01%DITIa—F AL THIEET HE, TNF-oDBEMFHFEITHHI ST,
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TNF-oDEEIZHTEHIIZIAa—FAIILOHUHF SR, THFHAZY U LYHNE
b\?f:o

34, IZa—FAIIVDEEAFREICELIRE R

NYFAZYrDBEFET, BELTHLIRFHMES LUV 24BFMZICHEEZLIZR
EODEE(10AN%)%Fig. 6 — Fig. 13T R HEICH - TRGDIEELET
ffiLi=#E R & Table 21T RLTz, IZSa—FAAMNVIEIRERKIEETRET
Ho1=,

4. ER

HEEDRAX U 7ERICHTZ=—XFELATF>THY, EALEROD
BAELTMREERERAEITIRMMNBICROON TS FFITKARHMIT,
ERIEEVEIVIDESIBONTHEEDAA—SEL O RER
ELTHELTEY, /N—THEH (Jeong et al. 2013) , #—A*1)w%4 (Jurenka et al.
2009) , AE/NSH A )L (Marinho et al. 2013) HERRKBERARFTH OHEEN
MRASNTNS, TZIa—FAMILERENE, SEELASEHEFL. 2014,
Jeengar et al. 2015) , LM RBMELTEOLLFTEDEMMAFTES, C
NETIC, VO BHLEBETREZERELEYVADENICIZa—F(ILEE
ddL, ENOES, BT O A/ ENBOLEZIENRESATY
% (Yoganathan et al. 2003) o LALIZSa—FAILHBEDKILGHEF T XA
ERERETINEITHATHS. KRR TE, EALHKDRMELTOIS
A—FAMIORREEROBFEERASNIZT S0, HEII/OI7—2D %
EERIGICHTEIIIa—FAMILDHREHANT-,
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ERICBVT, REMABIIRVORTYIIE, vo077—CAERICK
STRENPRELAGDIFREAROEEDHIMBERETHLETH S, Calder
5(1990) (F*/RT77—CDERREICH T HBMBOLEZRAN, FtafiE
EENAIIOI7—CDEREEZINGTE—FH, THaNMEHBIERESE
MY AHIEERLI-, ISa—FAILIFREMEBEFRAMEBEHBOMAZE
$ H¥ (Mashtoub et al. 2013, Jeengar et al. 2015), AL DEEREFHTIX, T
Sa—FAANETIRTFT—CDERBEICEEFERIFSLEA o1z (Fig. 5A),

Fto, REFMH TEOI21E, HRLAGMBENEETIREEDE ZIMNH
FTEOBENDHD.NOIETIOTI7—UhoEESHh, EHBCHEEERETS
BEZHOHN, BEGNODELFHEBICEETE5Z, REICSVTLRES
MEIGHILENAHESIN TS (Dash. 2015) . —H, TNF-aldwyOT77—
CALERLGENSELEINIYAIMNAVTREEICBVLWTIEREMBEES
BIL, £AMBEICEEZELGRENZRT . LOALBREIGETNF-a & & (LR IEH
MIOERLEEERROELLZERSE, XELEEL, SOICEEMAIIC
KBT7RF— A DR EEE T IES (Feng et al. 2011) , KFFEIZKY,
ISa—4 AL, LPSHIEICKDINOSORBEHFH THETNONELEE
BAOIESHIE, TNF-aDEAEFHTH5IEMNBALMNEL ST (Fig. 5C, D)o
BRRIIHNTAIIZIAa—FAMILOMREELETERDE, I3a—FAILEF %
EDBEICLELEREZIHTIILES REREYEOEEZRLSE
5E0S, RIEDAEBMICELIEREZE TR MENH D,

IZa—FAINDORREERD, EORRICKIEONERBHATHS, T3
—AAIERAREEREF DESNDIFLAVE, o) /LUBLEDT BT
I Bt % % <& ATHY (Mashtoub et al. 2013, Jeengar et al. 2015) , TIa—#
ALNORBENREINSOFTEMEHEICEILILDOTHLIENEZLOND,
X077 —CZLPSTRIHM T 5E, ERERF THANF-«BAME Mok~ E
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BATL, INOSOIU/AFX XL F—EELURER T MMV GEDRETE
BMNEE 3 (Yoon etal. 2010, Xu et al. 2013) ., al) /L UEETRE D o-305 BhEL
(&, NF-xBEEL T FILEHFHILTIIOTI7—CDOREREEIFHI 5L
NIESINTNDIEMS(Ohetal. 2010) , TZIa—F AL DM REEAICIE
MDY TFIHEELTODAIEENH D, —H, TIa—F LD %K
ENRETBAFMBEFBRUNDOK D ICLLHAREEEZTRETIHRELHDL,
Yoganathanis (2003) (&, 7BrVHAE(CKYTORENICREZERL, &
M, BRCH, A MLEBLUIZIa—FMILEEBRLTEREDRELL
BLE.BENOES, #HBPOIL- 10DREFIZSa—FMILOERIZEYVERED
REGBD LIz CRODAAILOF T, FEAMBHBRERLEETOELY
—JFANTHY, FEAMBEHELTTREISa—FMILORKEDRETS
[CERBATHZLFTELRN, §1%, ISa—FAMILHAREICBEHET S DOH
BEICRIFTEEEILICARDLELLIC, IS2a—FMILDEDERB D L
REMRICEESLTVWAINEALNCTEIENBETHA,
IZa—FALDOEHBERISEEVMRENROREREREZHEDOIL
NEZDN, TOLILMBRETHFALIEHRET TITHE THZAIRTES
NTWb, Flz, ISa—FAMILZECEHRORLHFTMETL, TOESR
NREETHAHAEHMLEBELHD (FHS.2017). —A, RHTHSHIZa
—FAILZEDLDODLREHEICOVTEHREERIATLGELD, KR TIEE
BEESEDN\YFTAMEERL, REMZRIAL- T2 —FMILEKRERE
ZERLGWIEDID, ELHARMELTRETHAETNATRE SN, £, B
3EERAMKRIC, AR (1995 ICEHRERIBIEREHHELI-ECH, TDIEIFOT
HY, TERELTHEINLGIEL Doz, ThoDIEND, KPR THE
ALl MEEIZSZa—ORTERZRELELIZa—FAILIFEHREME
LTREICERALIDLDTHAZENBALMEG ST,
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ARRIZKY, TZSa—FAIIETI/OT7—CDEREICEEERIZSTIS,
RIEZEEITHNOPTINF-aDELEZMH T HENHALINEL Tz, SHIT,
LHRREHELTRETHAIIENNNYFTRAINOER TRENT -, KK (T,
ITIa—FANERFUTFIEHRICSET IR REFAZES, HOXLETH
HEVVSEN-EYMERTHLIENBTEITEHLOTHY, TSa—F (L%
LHRREMELTHWOIEDOEELGHR THAIEEZEADND,
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Fig. 1. Effect of the emu oil on the phagocytotic capacity of the
macrophage RAW246. The values were expressed as the mean with

error bar indicating standard deviation (n=12-14).
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Fig. 2. Effect of emu oil on the NO production of RAW246 macrophages.
The values are expressed as means, with error bars indicating one

standard deviation (n=9). Significant differences (p < 0.05) compared to
the NO production by cells with LPS and without emu oil are indicated by

asterisks.
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Fig. 3. Effect of emu oil on the iNOS production of RAW246
macrophages. The iNOS produced by the cells was detected by western
blotting using the iINOS antibody (upper panels). Staining intensities for
iINOS were divided by those for actin, to derive the relative intensity. The
values are expressed as means, with error bars indicating one standard
deviation (n=7). Significant differences (p < 0.05) compared to the iNOS
production by cells with LPS and without emu oil are indicated by

asterisks.
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Fig.4. Effect of emu oil on the TNF-a production of RAW246
macrophages. The values are expressed as means, with error bars
indicating one standard deviation (n=6). Significant differences (p <
0.05) compared to the TNF-a production by cells with LPS and without

emu oil are indicated by asterisks.
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A. Phagocytotic clearance B. Production of NO

= %-
Removal of ‘
inflammatory matter is Attack of the NO to normal

NOT reduced m cell is REDUCED
J

C. Production of TNF-a

® —»—»xxx..

Recruitment of the immune

Fig. 5. Schematic summary of the results of this study. A. Emu oil does
not affect the phagocytotic clearance of inflammatory matter by
macrophages. B. In LPS-induced macrophages, emu oil suppresses
iNOS production, which results in reduced NO production. This result
indicates that emu oil reduces the attack of normal cells by NO under
inflammatory conditions. C. Emu oil suppresses the TNF-a production
that plays a role in the recruitment of immune cells, under inflammatory
conditions. Over-recruitment of immune cells leads to damaged normal

cells.
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Pre-treatment

Fig. 6. Skin reaction of emu oil-treated subjects (1-5).

77



Pre-treatment

Fig. 7. Skin reaction of emu oil-treated subjects (6-10).
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Pre-treatment

= == Y ey

Fig. 8. Skin reaction of white petrolatum-treated subjects (1-5).
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Pre-treatment

Fig. 9. Skin reaction of white petrolatum-treated subjects (6-10).
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Fig. 10. Skin reaction of physiological saline-treated subjects (1-5).
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Pre-treatment
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Fig. 11. Skin reaction of physiological saline-treated subjects (6-10).
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Pre-treatment

1 2 3 - 5

Fig. 12. Skin reaction of distilled water-treated subjects (1-5).
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Pre-treatment

24 h
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Fig. 13. Skin reaction of distilled water-treated subjects (6-10).
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Table 1. Results of skin sensitization test. The reaction of the skin was

observed at 1 and 24 h after removal of the sample tape. Times were

expressed as 24 and 48 h for the observation at 1 and 24 h after the tape

removal, respectively.

Samples Emu oil White Physiological | Distilled water
petrolatum saline for injection
Readings hours 24 48 24 48 24 48 24 48
- 20 20 20 20 20 20 20 20
+ 0 0 0 0 0 0 0 0
+ 0 0 0 0 0 0 0 0
++ 0 0 0 0 0 0 0 0
+++ 0 0 0 0 0 0 0 0
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1. %

il

CNETICEKBXTIE, EVEFROHEEMELLTEMERAETHIELAEFD
BEYEROFERICHETHSILEZRARTE-, — A, F 1 ETHWLIEK
02, EEOWHZITENTIE, ZERICKVFONSGT—2DHTHL, HEED
BECEETIEGRERETILNEETHD. UL, ARKITIKET IR
MEEEMITRIELIEHETHY, TOFEREHEILISIA TR (FBEIES.
2016) . ECTAETH, BERPEMBOVTNICIHERFYICONT, —
BREHEEORMEZESLL, HMBARECEYVVNLIFEZOREZHA1=.

BETGEOLA TS —BHERIZTFELLTE, DHEIAY-AR-EE
BEDAA—UDSI)IANT B, 20)BRBFEBFTKEDFYNSGEVIERTIYT
AT 2.3 HE2BFYD—MREBRT AL TLYHFHLIER/ D HXRA
EHROZA—TIALEDOHFLLVEHOREMZENNTIIIALT R, BED
HENBZAOND, CNOEDHEICEVWTHIRABTMOMEI A A—UHFY
[CREEESNTUVSD, HICDDOAZRIRIEEENLETCHLVRIZTAEL
ENTWS, CHDRRAELT, 2),3),4)DAETIFEFMGEYZANTSI A—
CERIYEFTOKIENTRELDITHL, DDAFEIF, 1 A—DBREHIE
DEHESLH DD, SEHITH WA A—DEEDLIIZRRT HD, F-ZOR
RBEVHICEVICRBIEINDHEBEICSA TV RN O THEEEZDND
(#iK5.2013),

ZCTEER BYDORBRAE, GEAERICEALEMEAA—DZED
FOCENRNLGEYEZRTILRAE (EMAGE) ICETERLTLD, £0FA
EZORREZEAT-. AIRATE, EEABZEMAEZICER I A-HIZHEX
DAEEHDOEFRMICEEIAETRHEAA—DHN—BRBBABETEDELS
[CRIBINIDEHBEDT U —MIEDWTHEL, ZLTENICHE
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MU EBZFECLCERARBLEMAZORHNAER IS T —3%2EE 351
WMEBREITHEL, HEIAA—FHEIC, EBOFTYZEIS-HODAHEZHRAFEL
1=

2. A&

2.1 AA=JavEIrOHEILERORN

AA—=UHoHEELTRAIFTTIHAICE A A—CDaVETERETHIE
REETHY, ChIZEANGEE - K-FEELLEICE>TERLGNDGE R L,
BN A A—CEE B OEEICL > TRBLEILZHD5608H5. &
HETIE, “YoI- 229 IR-THRTHALI"ZRADEFA—TLLT,
Fl, RREAA—DELTFig. 1 DEEZHRALT,

NLDA A= M5, Table | [CRITANTIA—CZREALE, RRZET
FTEANRTI—IL, BREEZHEETLIEL S AELE-(BRANRT—). BERE
BEOEE L, M, AU TLYMIEND 293 BEEY, KIET 24 L—
TIZHfELI-Db, 33 ABEREL. EMAZEE SZ2OREMAART—
FABNARS)ICKYBHDEREIS 17 BERK LI ChOoDEMARE
CIEERENICHIEL-EREMIAEET S, EREAZBLEMAE OIS
EEOAEIF 24 EICEBR LI,

22 MA—CDREMH
22,1 7FAOP—HRE~OERE 0 REBH)

BELIA A=V T a7 AP —RHE~ARRALIZ. 77RO —HED
EHE “HARBOVETHIHL, ABAREOF TERMICEBELT
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SEERRCEEREDHOWIFERICRETEIEE L NRT—NAA=D
AVtETALEESNEEREINEL .

222 AA—CRE~ADERQC REH)
BEANRI—ICEYBESNLTFOD—RAEZ, SoIT(A—VRAEICHKD
DI TERELI CCTAA—VRABERFYZRIAOATRHFELHMENLGRE
RET, 770 —¢LTHERELEEAORE AR RARMEICIHL, EhiFE
DEIITHEKLEIMNESTE/ETRELIEZID ELT,

223 BREAZE~OERRAG RER)

BRANRI—ICEY, (A A—CHEEERBAZEICERLL. CCTERMARE
X, “BYERRIDICH->THEYLEE " THY.COEEZRALNIL, FY
DEBOILITORBENARETH D, EREAE I - - /AU Tk
BIREDI)—ToH—FEMN5 293 IBBAZIREL-. ChE JIKEICEY 24 5
V=TI, ETL—TOREXAZBOFTYVEREITLIDICEYNE S A%
— RSB LEREREEZBEICI EREZEEL. COLSILTEA

"ERHAIE% Table 2 IZ7RLT=,

224 EREAFELEMAZEORICERBRLEEMAZ~DORERR (4 XER)
3REMAFTTEESNL-ERMAZEZ EMABEARTERL, CORIM
THIE, RRIZAZTMOERRZMICWIZRoN TV A, KRR TIE, LT
ISR ERAFCEMAZORICEBRTRONBERICHRFNOLEZREL
ET—3FR0T, ERRAENMCEMRAZICEREZL - TRINEBRETR

>71=,
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AMRETIE, BEREAECEMAZEFGIESOHIC, 100 BEOFRICD
WCERABLEMABRCHELTCZEORIEERA -, EMAEEAE/ND
A—Y—ETEALTLSLDEEMEEICNELEREFTHEHOLEE
REZSRBLAGLL, HAFE/AART—5 AICE-TITORZBEEEELI. CD
FSLTREAFEMMEAESR Table 3 [ZRLI-. SENER TE, BHEASE
D 1,519 FTIEXMEE, 20 M5 33 FTITER, FMAZEINTEM#MEL
1=

BEYETE T E-0I1C, BFEHOYUTILE—FEEGLHIZLY Table 4 [
TYHMEAMKERANT FEHRERBRIOAECHMU -, 5FMEIE 7 RED
SDE(MEL. 2000)ZANCERAZELEMAFEDS0ERICONTITR

>71=,

225 4 A—VERBIHEFVORELZDF

AA—=TaV T ERBELTEMNIZATOEYEERBRICHEL,ZOEFY
RIEDAA—DZEEDRERBELTVDIDON—E/N\RT—141 BEXRICIREE
L1=,

Sl A #K (Table 4) THON-ENETNDEEICH T LM ZRHKIEL, £
DTOT7ANEBEBELL, EEAA—DHoBEMIMETT) -SR]
ATOFEYIE, “ThOM G- B-BRAGICERZEVTAEEEZREL,
BAEMIICIESIHONT DB EIL, Table 4 DEEREDIELLELWNZALY ]
ZO0&ELTRELSH(QQ)IETEREICRELS )] OFED 2.5 28R ELT=. LT,
BRShHEEMIOBONEHBEICESVWTEYEREG L AGLELEVE
— IR T—ICIRNTELLY, TDAA—2% Table 4 OFMAMKTEFEMLTE

Lotz BON-ERENEDEREBFMEISESVTNSA, F-ERRAE
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FDNSURERENTOENESIAZERIEL, TEIBDOFBDE, FAE/N
Fo—DEBERMTEYEZEELTELL, SHI22E B OFMZETo1=

3. MREBE

3. AA—=PaVETM O EREAZE~NDREH

AAETIE, A A=V ETRELT, ERICREICETS2REEHMANSD
AA—DDRRARELTECAVONBSIEEBAA—DILTHEAA—T 12T
YEIFz, EBAA—DELTIVUT - 222y IR -THTHALEIENS 3 DD
EELE BEAA—JELTIL Fig. 1 IZRIBEIZDVWTCERZEA-. N
BDAA—UEEMAEICETRERALLERE Table 5 [TRLT=,

(Yo A=ty hR-THRFTHALIIEVNSEEBAA—TF | REMTSLE.T
SR KL FHFLGEDTFOO—AEN GO ChE 2 RERTLHE, TR
LUy, WEWELT, OISR IBEDAA—CHETREINz, ThESH
T3 RERTEHE, bk, BEING FBREODHLHIGEDIEHDE
BEAEN SN ABRDOAETHREAA—DELTFig. | DEENMA—D
BRZTHEo-ECA, 3 RERETT, FH#DOHS,7FILE, ARV TaY
DEIGEDIEHDERAEICETERRASNT:,

BREAZISEMAZAONEEROIER% Table 6 ITRUTz, M8 IZH
DIV 100 G, EEICEREMAE 33, EMAE 17IEBZEY, BEL/ARIL 10
BDEHRERLTNS, LR, AT /NARILD 5 AOFOFH R THEEL
. BREAEZEMER YLL, I DOERAEZEZ IVTEEOEMAZEXI T
HATEHOICIE, BRORALETHANMIL TSI ENEFELL, ZCTE
FAREMDOMEEEZREHEL=(Table 7) , F—VDEEZETL 3EBE K
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WTHDIEBBRTIIRBIENNS, SOFOBIERIENTESLEEZD
nt-,
DFEFICEMBHOTERA-. EEBESTIE— /I

Y:11X1+12X2+ ...... _|_1ka+ ...... lan . .@

ERDEN, K FEMAZEOEEES Tn=17 THD, DX T x BMFELLS

NTLWRIEEDNEAE, TNFRERBAFBHREHK IBAORESSTRIND HIZIE,

TEHhOMNGEIEVNSERIEBEEDIMER, 1, (S FSR)=59, LUN—INILT)—)

=0.27, ===-- Lo (FR—=FILILya)=24, 11 (EVTA)=3.4, »+** 1 (NI
YIvH)=12 45, CCTIHEORZVEDITEEL,

©:124.0

(O:4.0>122.5

A:2.5>121.5

L95L, VRSRIZO, 7A—=FIILITLyTalzA, TUTAIZONDIKIEITHED,
REEDAZEIRTOERAZICEAL, HhLPERAZBEELIDICEEL
EREFOFEMAZLEINIYIRARRLIZ3 D% Table 8 [CRLT-, CITIE,
1DDEREBEENARFMEBERICHD 2 DOBREAZEISHK>TNSEILESE
BLERMICIXIENOEATHIGINZIZEED 2ED 66 DEREMEIC
DNTHEHRIFELNT=,

COESILTEMME=T 3%, SETEBAA—TERREAA—IUDOE
FALTEL-BIBODERAZICOVTHTEOH-ERE, TILEMN Table 9 &
Table 10 IZ/RLT=, Table 9 @, EFE M A—UhbEBRASNF-RAFEICTALTY
PIVORKZEEMAEICOVWTHEIICR TASE, FIZAETORSR T TE
HONT-BEEMNG PN -BRAG-EFRBROHDHIDOSTEBIZO, MEW-#%
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HEID2BBIZANDNTLS, ZZTO, O, Al2ZnETh3, 2, 1 mEEX
& B 1TRERGDH. COIIGHEZEMRAFE I7TEHBITERAT H&, Table
IDEEBDERNT SLDFELNTz, COERN SLMS, XYY -2=wy)
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Abstract

Throughout history, humans have utilized bioresources such as animals,
plants, agricultural products, and bacteria. In primitive times, bioresources
were used primarily as a source of nutrition. With the development of
civilization, their utility has diversified. They now enhance palatability and
improve health. In addition, several bioresources may contribute to the
improvement of human life. For instance, they are utilized as ingredients of
functional foods, cosmetics, toiletries, etc.

In this thesis, the author constructed methods for validating the effects of
ingested bioresources on human vascular functions. The author also
investigated the safely and anti-inflammatory function of bioresources in
cosmetics. Finally, the author developed a method for making aromas that

express the obscure impressions derived from pictures and words.

1. Validation method for evaluating the effects of the plant resource camu a on
vascular endothelial function

The fruits of camu camu (Myrciaria dubia), which grow in the Amazon
River basin in Peru, contain an abundance of vitamin C. They are used as
ingredients in beverages. However, 40% of the fruits’ weight, including the
pericarps, are disposed of as waste. In this study, the author validated the
effect of camu camu pericarp extract ingestion on vascular endothelial
functions by using a flow-mediated vasodilation (FMD) test combined with a
newly-developed dietary restriction protocol. Single oral administration of

camu camu pericarp extract had no influence on blood pressure and brachial
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arterial diameter during the resting periods. When blood flow increased, the
expansion rate of the brachial arterial diameter increased from 9.4 + 2.0%
(control subjects) to 11.8 + 2.7% (extract-administrated subjects). These
results suggest that camu camu pericarp extract improves vascular endothelial

functions.

2. Validation method for evaluating the effects of the animal resource emu oil
on vascular endothelial function

Emu oil is obtained from the fat deposits of emu birds (Dromaius
novaehollandiae) that are indigenous to Australia. In this experiment, the
author investigated the effects of emu oil ingestion on vascular endothelial
functions by using the FMD test adopted in Section 1.

Single oral administration of emu oil had no influence on blood pressure
and brachial arterial diameter during the resting periods. When blood flow
increased, the expansion rate of brachial arterial diameter increased from 9.6
+ 1.6% (control group) to 11.8 + 1.1% (emu oil-administrated subjects). These

results suggest that emu oil improves vascular endothelial functions.

3. Validation of safety of the plant resource camu camu as a cosmetic
ingredient
Skin sensitization tests for camu camu pericarp extract were performed
by patch testing 20 healthy participants to validate the safety of the extract in
cosmetics. Distilled water containing 1% extract was applied to the
participants’ backs using tape that was left in place for 24 h. After 1- and 24-h

from removal of the tape, the reaction of the participant's skin was judged.
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The camu camu pericarp extract did not elicit any skin reactions and the skin

stimulation index was 0.0, suggesting that the extract is safe for cosmetic use.

4. Validation of function and safety of the animal resource emu oil as a
cosmetic ingredient

In this experiment, the author investigated the anti-inflammatory function
and safely of emu oil in cosmetics. A murine macrophage cell line, RAW 264,
was incubated in culture media supplemented with or without emu oil and
stimulated with lipopolysaccharide (LPS). Then, phagocytic activity,
production of nitric oxide (NO) and tumor necrosis factor (TNF)-a, and the
protein expression of inducible NO synthase (iNOS) was examined. The
phagocytic activity of RAW 264 cells in the presence of LPS was unaffected
by emu oil. In addition, emu oil mitigated the LPS-induced production of NO,
TNF-a, and iNOS expression in a dose-dependent manner. These results
suggest that emu oil does not reduce the phagocytic clearance rate of
inflammatory matter, whereas it does reduce the production of NO and TNF-a
in macrophages. In addition, these results suggest that emu oil has
anti-inflammatory effects.

To validate the safety of emu oil for use in cosmetics, skin sensitization
tests were performed by patch testing 20 healthy participants. Emu oil was
applied to the participants’ backs using tape that was left in place for 24 h.
After 1- and 24-h from removal of the tape, the reaction of the participant's
skin was judged. No skin reaction was observed when emu oil was applied,
and the skin stimulation index was 0.0, suggesting that emu oil is safe for

cosmetic use.
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5. Development of image expansion technique for sensory evaluation

It has been argued that consumers’ feelings should be taken into
consideration when developing food and cosmetics. On the other hand,
feelings are very difficult to quantify because they are subjective and obscure.
In this section, the author developed an image expansion technique by which
the impression or concept derived from pictures or words can be converted to
technical terms. Thus, impressions and concepts were sequentially expanded
to analogy terms, image terms, sensory terms, and technical terms that express
an aroma. The expansion of sensory terms to technical terms was performed
by panelists, who based the terms on the results of a questionnaire submitted
to the general public. By using this technique, the concepts derived from
pictures or words could be converted to technical terms, and the aroma created
by perfumers based on the expanded technical terms expressed the feelings of
the general public well.

In the present study, the author established a simple method for
validating the effects of bioresources on vascular functions. Evaluating human
vascular functions is generally difficult and laborious. The FMD test (with a
newly-developed dietary restriction protocol adopted in the present study)
enabled simple evaluation of the effects of foods on human vascular functions.
This method that may be applied to other foods.

The author also established methods for evaluating the anti-inflammatory
effects by using cultured cells, and raised the added value of emu oil by
clarifying the mechanism of its anti-inflammatory effects. In addition, the

author developed an image-expanding technique for the expression of
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consumers’ obscure feelings. This technique will enable planners, technicians,

and consumers to have a common understanding of the products.
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