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07y — VBRI 2 TR U RFTR R RIEISE N I N D E B X HND,
B-Z N ki BRI IR D Wi, o X ) hgWlko B-7
VT NS T D RIEISENL. WA ORGER & 1T, BRSO EICL R D LHE
EIND, BERER~ODIEHRORPENAS R OMERETH D,
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RDOENA TP DT« TRREE 49QY VIRI DT A
E150F4ETUEYT—Y3aViER

. YO ORCSFINDMIEE LFINHILDDERFRIAF

O HXEN (BLaIHA 2 F), IR F, HWGXRA, YRTE, XESE, PRELZ
BRI AFAZRREEBUPHFR
MIGES=ySipNES

HALUAS RS

. DYINE ERABIRDIBEHIRIEICEN SR FORIRICHITD

estradiol-17 8 DRRZIEA
OFBTHE(FLAIE 2 5, IWWMBE, LWARDE, AR, BEER
AR ERF RIS EE SRR

BLBEAS

. BENRERMARECQITIZEREBERFIEN ROYDIE U T %EESTHD

OBPrEil(BLRIF2H), REUR, BEHLI), PBEW, PNEX, WAEEF
BRI AFAZRREEUPHTR

. BEEMT VBT Y OMEEE RSB ERRNROZDIFBX N =X ARA

ONSER(IFLRII1 §), WOKBH, HARE, PHERZ, RIESARL, NBEBET,
PNEE

BUARZFAZRIRELE AR FHRR

. IEPILD IV R ET IV IR TERID 12-UMRF I T F—ED
PAITA LADOERE
OXHZEF(FLEEI 2 F), HELRE, )| LBE, BIBEX, UASEF, /I L&A,
AEREIRE, WTLE, SBS
MR AFAFRREBUPHAR
BRI AFRBBUFEREFZR
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Y7 nRITE EN D MBEE _EF-BHIRLS O ERREIE

OFACEBT (-EHIM 2 62/8), WTIRT-, BAVEIEA |, AR,
FAEIES, AL
R LRSI ZER, AR, Bl D

[ErY]

KRB O MEE EFWMEERDO ATV —=2 T ORR, /7 oBE DX RIIHER o
—glucosidase PAFIEMZ /R LIz, £ T, v~V ARIIEIT DHEAMEREIT o T-AER,  MFHE -
AHFEHWERDRD N T2D T, «-glucosidase PAEVEM:Z ISy DB, WRAITo72,
H/E LB A D 5 B, FERS ThHT TV =20 granatin A, B DI IZ SN

, RAZZEPEINTNEDOT, ZOFMICONTHRFZINZ 7, &5, RIEIROMHRE
F'aﬁ%‘@*f/ﬁ & LCHNAEHEOIEm R EH T 5 R DOREREIT o712,

[Fik L fER]

FratErE 10%hEKTE R TREVFA AL, A, Bffi LIZ=X X220 T, =—F /L,
Feig =1, 7 X 7 — MKV IERMHZITV, £ X% A %1572, a-Glucosidase BHZETHMEN
bR CHHBET T L TX R ZONWT, FHEI T L7 v~ MIED o8, KBRE2TV, 9D
BERRRAT TN A T 2 Mo bEaY (1, 2) ZHEEL, NR, MS FOMHTICESE, T b O
WEHOC L, &6, F7eBEICEEN D EERISTO granatin A, B OT T FED
hexahydroxydiphenoyl (HHDP) 238 L. O dehydrohexahydroxydiphenoyl (DHHDP) & D 7RG & 12D
WU, 2D-NVR #7358 L OV CD 7 — Z S DFE R 5, HHDP EDOSLRIZENEh SR L O RIE,
DHHDP K£ D A F ARGy OSAKITNT IS S THD Z LM BT LTz, £z, MR, MS FEDOfF
B L, 2HEOFTHILEWILLTO L I fETH D ERE LTz, 612, BNAHRE DL
ﬁ@%KOWTﬁ,EV/VE73®i%2ﬁEZEWTﬁﬁ@%ﬁﬁ%ﬂko

HQ OHHO OH
HOOH
C 0 c o}

Granatin A
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v VYN B RGIE O IR I B D S K DR BUCR T 5

estradiol-178 DOZ 72 EH

OPETHRiE (BT 2 49 AIMIFE | A S 1| KRR AR 2
U LR ZE R B BB A A BRI JE R, 2 7 IR PER

[ B8] LB 3\ THRAE IZEE T35 L OWIHIIR ORER IR CTh 0 | 2 b Ok | XIpE 7

VB OUHESAR I & - THIE S D, PEIRTR. IREEAL () 1R S2RE Dl 2 2 JNE
T & Tk KA, R T 5 £ TOMBRIBICE £ 5, I8 O®kIZINE LR D 05k
Wz THENA Z ERMLNTEY e Th= KUY 1(EDNl) BXO=> F&Y
> 2 (EDN2) (3P & IUHE & &, —BRfbEsR (NO) 139 2otz S & 5, IR0 5 EDN B
L OV NO OFBUIINE AT v 4 RAFR/LE L estradioll-17B (E2) I L - THIAIZILTWD Z &0
TR SN TWAN, ZOHIEREIZHA S TRV, B2 ICHA L TERZTRIZEERD > b,
WZBIRT7 7 I U —ThH 2 estrogen receptor a 3 LT B (ERa 3 XN ERP) 1TFEC) iR G
BizfTo —0H. G ¥ /37 EIEA estrogen receptor (GPER) [X3RGER 722 fIARN T 7' U o 7 stk
ZALUTHERT S, 7IIIEICRITS 20 GPER OIEHL L HEREIZI &> Tl HEIIE IR
F L EBITRIBED B2 ZETIIRNIIE ~EMAT D, AR TR, v IREICBIT 500
kAN = XL EWHLNCT D20, 7 VIEICB W TN Bk OERED E2 i GPER %
I Uiz 2l 7o VER IRk 1% & 2 Jo 7=~ &G A L CERREZ (T o 72, [J71E] 1) $E9F%% 0-1 H
DU IIE R, IR, R, -SRI 3 L OWEIC 31T 5 GPER # v /X2
BB L ORTEA MG Lz, 2) K5 7 S URE I ERGHIARIC E2 (10, 100 nM) ZisM L., 0.5
BLO | BEEIREE% e LRI 381F D EDNI, EDN2 B X 38R NO ARilBEE (INOS)
mRNA FEHEZRH L7z, 3) WeEs B #IC GPER BIRRI T 2 F=2 kb G-15 (20 nM) % 1
RER AT E S 721 E2 (100 nM) Z¥RINL 1 K% EDN2 mRNA F8LAHIE Lz, [FE5E
FOBEE] 1) GPER FEBUIIRFE, AR, BRH-BEmBA T X OB 02 TIZB W TR
i, FORBITBEICIB TR b E <. GPER 1T L7, FEB L Ok c 5 weR
SNz, 2) Wefh B AIIIZ 1T D EDN2 mRNA FEHLUE E2 (100 nM) @ 0.5 BE Y 1 KA
WX THBICHB SN, EDNI BX O

INOS MRNA JEBUAZEL Lo fo, WAHS LRz 9
MIMLZ 3T E2 WP mRNA FHIZH GPER—A

. . N J ™~
BB RIES oty W LT £X e

E2 (Z X% EDN2 mRNA FEHLA#i1L GPER i
WH T o2 d =X G-15 I XV AREITHH S

o DLEDREREN S | RIS I ~ & AT A —]
LUK E £ 5 B2 1% BEERIZ BT GPER T N S - o
ZA L Chisd TR EDN2 SB35

L CONE 2 I S, IR 72 I 5 2 &
(Z &0 ZREE RN S D ATREME DS R S T,

|

ET
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e T AR R PR (S 7)) 7o B AR ERIR R R R O M & e B RERT A

Omrbrets (LRl 2 4F), dsallUR, BEIR, FHEEW, PRZFX WARBRET
] | VR SE R 2 RSB R AR A2 SE R

[BH] Fox OFFEE T, BUEREEEICEDIREAT A =—F—D T RAZ T TP
(PO)E, B R A& & — 7/hkttﬁm% PHEORBEEIT> TN D, ZOFT, BREOHHA M
HReME & UC, PGE, BRREEED Y 7 A X v 7 —F (C0X)-2 &I/ v Y —LAh PGE GRklESR
(mPGES) ~1 DI BLINHIZN R4 FH L, RIESHE DT 7 Vi 7e & N RN R T T L~ 7
A FWTHIRIE « PUEEZV R EZH S L, @BElitt S 2z 23 BEICBW T, @l
DRERERF O T2 D DBVERIE TR Z MM UM FiRBERORRIERLDI LD LEEZ D,
FIT, BREHAOYNE L HHHENEEEENE 2 W L-HE TR R OB A BIEL, AT
X, 77 AT ¥ —fRITC LA v U— AT X D EREAT &, M CHRBRE ~ O AR EZRET 5
(CHEEE L 7oWE FREMRICE o C, BREOHE MR L L TORMIEZTT> 72,
[F1E] AWFETIE, Wikozolc, ABRE, ARY, BRBIRIRZEHRE W T4«
Tolz, W FiFER L U COMEICIE, RO 3IFEEDMNT Z21To72, 1) T2 AF X —fRhr : 7
U= RA—=2IZ8D ] 5 TEEN) O EIT», TRICRTEETBHED (2
A TIREEE M oOFF T e (1 (METEED B D) ~ I (BEEE)) | OHRITHE - TRME L 72,
2) LA R T—RIT LA A =X Z T, FIREDHREHRAN— A N OB JE L,
BEFNOWE NIFEAL & O D, T OMA AT L7z, 3) WE FASREREAN : W T RF O R 2
HRIET A T E I L FREER S, W NSO R DM L L, ARER RS
— A MO EMEE G L7,
[(F55] 77 ZAF v — AT OFER DD, 30%HREMARN—A ME TEES ) I[85 TEENE)
DWFTHOFREEIZ BT HEATHEE OFF IR 1T 125524 Lz, SHEEOMIE, ARZEL RO
RESHEIREICL Y AT, koM AEERE T A LE R L, LA U—ET
DFERID, HEBEREL 20-30%HRFMARA—X MIWVTH b ES TRIEER & LTRSS
DAL, ZAL D HER SN DREETGEIE, — Rl TREFHERET AV THLI— TV b
IERLL, BERREHRS—A Ol FRNEEE ~OmM AN RSN, 51T, B FHERERMhIC
BWTH, W FREEF ORI L0 MY L7 fEE, RO FHBIR (& ARH - BEAD) LR
EomatEE R Lz, LEORRN D, HRERIRGZEN AR, mRETEZ 0 L 72 HE T 5%
BELTHEITHD Z ENRENT,

ST RRTBEAE
el ARETIL = R e | - 5 o
(N/mv) Ofm) [ A Taes91-2 0 H—.ﬂr i
: 3 828mk2, MOTU Pal te AP1000, =10
I U= | 25x10°~1x10° | 4x10%UF | 0.2806 || o MO ':"""” it
Poreleen B E 1.
1 Ju | 1x10°%~1.5%10* | 1x10°UF | 0.2~0.9 e
i Me—a] 3x10%~2x10° 1.5x10° — ANF =14 L‘__
AR

BEI2AE120% ilf 1

1
1 1
] (ATM10a, Audio Technica)
FENE I I 1 ! ;, (AP-C010,2%
I N Th1=— Iﬁ&
— I % ’(-'-.\ 5l
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BV e T o OFEREME IR R M OV DIE A 0 = X L fig

OB (BERW 14, o, ZARRD, iz, SRR, FEIF T, HFREE
W | LIRS R A B BR A i B A 2R

(B8] 7 e F Ui dEE R E L CIRIEWEESCEMIAFET 57 TR ) A RO—D2THY | fi
FEMERF « BEHERSRE 2 /R TR LAY & L CUAFETEE 240D T 5, R - I BE 3 2 58 L -
T, ZETF UERFERITERSNTHLZOEEOE TIRHIZ LA PRI ST, R OF Cillt
WCHEETDHZENHESIN TS, ZOZ b, B OEBR IR Vvt T o O3 A B
BEIZZFORBMITERT D EEZLNTWD, ZIVETIZ, ZFbeF UEHERO EE 22 AENHIE

f# 4 & L T 34-dihydroxyphenylacetic acid [Mhwbbla bbbl LLL LI LLLLLLLLLLLLL
(DOPAC) . 3-hydroxyphenylacetic acid (OPAC),

PN | on
TREF | __ "y "°@
protocatechuic acid (PCA), hippuric acid (HPA) 73[F] %IF;T eoom

DOPAC

EIILTHAEN (1), Fivb OBEREMEIIAR T FbF /
TR, €I TREMES VBT ORT A " ‘_%}_\
RO 53 V-V TR 272912, HERE OJ;;T o ﬁ'
PEARE DRBE R OZ ORI Z 7 B ORIEI (FTTT T e e e e e e e

AT A D= LOMAEHNE LTS 21T E1. BAMEEICES 7L FUREBEORMS RER

ST,

(78 - fER] EE22 7 VT o EFER R RAG A M E## C & 5 DOPAC, OPAC, PCA, HPA
D~ 7 ARFI AHIRE Hepalcle? 123 1) 2 55 AR HIEE R s T R B EEH O ik %
RT-PCR {EZ AW TITo 72 & 2 A, DOPAC DA “FHEEMRERHEER OBB T2 GBI
ML7Z, ZORRENS, DOPAC B OB SN vt F v OREERBMO—DTH D Z &
DR STz, DOPAC 134 /R EEHEMAERT 2 &0 2 BEMOMmEN 5, DOPAC OrR
FAEBIGMEIL, 20X X BEMIERICERT 5 B2 b5, &2 T, DOPAC DFEHZ
NRIBOFRBHEIEE LT, T & 7Y ROBRMES G TH 5., copper()-catalyzed azide
alkyne cycloaddition (CuAAC) K EFIA L “2 Vv 7 I AN =" Tu—TOfEEIT-
72, DOPAC propargyl ester (DPE) O &L, 7 4 v ¥ v — AT WLIEIZ L 5 DOPAC &
2-propyn-1-ol DFEAIC L VITHo 72, FE\W\ T, 7' r—7 % W= O DOPAC 1) & > /7 &
DO A7 772, DPE ALFRZ i L7- M & & o287 B A L. CuAAC [USIC & % DPE &
iy RV BEOEEF T, BRUKBI AT o724, HRP fFilkA ML R T BV B4 T
CVEAWTHH LI E ZA, Bix 24150 DPE BT Z o /3 7 ENHR SN T-, 5 FEmR
R OBIR TR BT, IO Keapl-Nrf2 #8 B & OO FHRRALKFEZ R (ARR) fEREEIZ L - T
FfH ST Y . RETHEWEIZZNLENORKIED Keapl ¥ 2737 B KR ARR & 37 B &
filidT o2& T T INEEE TS ZERMEIN TS, & ZCTDOPAC Y u—7 AN~
NWET T A1 &Y Keapl KT AKR & DPE OF AAEMZ7H# L7 & 2 5, Keapl 2 UF AhR
& DPE OfSEMNHEER SNz, ZOfERA 5, DOPAC 1T Keapl 2 N AR A {Efifid 25 Z & T
FRSEM IR DR BIAFHET 2 2 P RE I,
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TV a— AERREF R T NV~ AT ERT D

12-URFI A F—FEDOT AV A LDORE

O &F (il 2 44)1 fE EREF 2 L #hd 1 #hlRr 21, 1K BEF 1
NE BRI JEIESE LT R mifl S
U] L R SER PR BE R AR AL AT FERE 2 [ 1L RS R PR AR AL P B A 2

[BA] 12-URFT 7 —8 LOXNE, TIFRUVERIC 1 /3 T OEFEERINL GRERLIRE ThD 12-
EREAULA R UE (HPETE) 24T 285 ThHY, RIESCENRAEALAE 2 L1 BEL TOD I EMAN
LR TWD, I/ MR 125-1L.0X, BIERE 125-LOX, BRER 125-LOX D 3 DDT AP A LI
125-HPETE #4475 125-LOX TH DA, 12R-HPETE 4T 2MHEL ML TW5, IET /La—
JAEREIITERFZE (NASH) 13, GBS 22 MTH 03 69 7 b — UPEFF R FE L O FFRRR T 72 2
L. @ RICTFRE AR |- £ CHET T4 D AT HEME Db DI R Tin D, NASH DO FESEME R I IZ B L AR
LA DEE ZHIVTODR, FOEEE AT =X LIRTICHONICSNTE LT, MR 15 E
HENHIL TRV, 12-LOX 75 NASH DIREZAIC B D 2 AR T2 8 AL T, NASH E T L~y
ADIMIEHIZ, 12-LOX DEREP AR CEILSIE 12- R X VERHETE) DA B N3 /RS
NTNB, Fi2, ApoE /v 7T UM AZE RN B Z 53 5L NASH IO AEZ R 903, [RIRFIC
HIMERR 125LOX & /v 77U Mg 5L NASH OFF RSN AT ENHESN TND, R 6T
NASH 1258175 12-LOX O&EIZMRIAT A% BEL T, T RN NASH T L~ AFT LA
15 12-LOX OT AV WA LR EERIT,

[J7E] AFA=r 2V k4 (MCD) &% 8 H#, B BRI T NASH E7 L ~U A%{EK LT,
WEE B AR R L2~V A (v ba—/L) & NASH &5 L~ ZAFEnbEnEh A L aif
RIL T 12-LOX JEMEREZAT 72, Fi2. NASH 7 /L~ Z[FIHA -/ L 24 M 12-LOX Hifk
BLOBTAMERR 12-L.OX Hiilz W CRE bzt -72,

[#ERIBIOEL] NASH €7 L~TARLar ba— I ~<TADREI HEIE NG LA L%
TIXRURESIGES T T2 A THEIZIED D EIEIH 7203, NASH BT /<7 ATlE 12-LOX DR
FEPEAS 100 5L BiC B U=, A2pR L7 12-HETE & EAR BV Z 4 Bt 52 L3 T& 5 chiral-phase
HPLC [Z& o> THMrL7=EZ A, 125 HETE O &AM E L, 12R-HETE 23R HI N2 72Z 805,
MCD B~ 7 AT CiE 12S-LOX OFEEN _EHL TNDI LD RSNz, NASH EF L~TADJF
figetrA N A MR 125-LOX HtiRis LU H M ERA 125-LOX Hiild W TRz ibEa1To
Tof S, B/ MR 125-LOX LA TIXFUABITRIEL CURE CRERTR S IS, EAUTS U T
IE IR ME T L7, HL A MERE 125 LOX Hifk ClIBEEiE MO L& I 570 7,
PLEDOFERID, NASH €7 /L~ ARFIEIZ BT/ MR 125 LOX OIEMED _EFH L TWDHIENEE
FEL YL TRENTZ,
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BOOENAZTP DT« THRZ $50QYVIRIDT A

7 himERM OB ERE

pEtED - ¥R 28F 10868 (K)
B BM:13:115-17:00
% P MWAREIRIA+EFSEEE
(GBE1] 13:20~14:10
(7 MrERMZ R E G FREEIERDIRIRIC DN T
RBMRFAZR EFAFRR EENYDREREER
SEHEM 7 BAK
(GBEI) 14:10~15:00
(BT /) AREETR R DFIC IS RRE)
EUREEEAN BE - ROERERMGSHINEE (RHEE)
A YDHERERI FRTRZTEIPT B F A AR AT EIE
FOEEMYT ) AREIZy F AZw AR Ll BK
(BETLEYFT—Y3V] 15:00~16:50
1. NI K @UAEZKRER RIEFpRIFHIRHE TR0 2 F)
2. NIEX K EUAZFAFRREEGRZHAARR EL0851 5
3. Xian Wen, Tan K (BIUIKZEARZER EEEFZHSHRRD
4, WAXET K EEEMRFAZE FauRFfadEf4os)

[(RRS—=F+ ZAAvYy3aYy - D-=TL1 D] 15:30~16:00
((BEI) 16:00~16:50
(7 WMRERMENB URENC I TOEGFHMEENE EBRMEEE]
EUARBEEAN B RREERMGSIHREE (R
S UDtEEERIFRERITEIPT #AEE B IOERFR A
NA DHEEREBRMBIRIZy ~ AZw bR B8 AHK

2HE  (RH) BUREFRRRED
BOOENA AT DT 1« THREER  #I155 (BUAFARIRRBEDRZHAR (R)
ES50OYYRIDARGTEER | AR (BURFARFRRELGRZHARR(E)
£16OFLETUERYEE : {KNOINA AP DT« THREZD—F2TT)L—T
WA DE (BUAFAFRREEDHNZHIR (B D
PHNEE (BURFAZRRELEGREHRR (B )
WAESEF (BURIAZREBUFEREFED
AZBR (BEEMRFEAZEGRPEERRERD
=H =3 (MUENMAFEZEEMEERD
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K 4: EHFHN DRI 20 K
B TR R K22 Boe 5 S0k 22 B B e B 4 S 8 e 5%
g TR T A RUIX T AT

075-753-9318
tkaneko@anim.med.kyoto—u.ac.jp

FEECWRE: 20004E3H ImEEKTFRFPLAEME T AR T
2000F4 H REARRFEME RIS 22— BF
20014-8 A University of Hawaii (USA), Visiting Researcher
200348 H REAR KR FAEMEIIE - B Z— BT
200744 H REAR R FAME R B2 — B
201004 H A RFRFRBEE SRR R sk A

2
5
55
it

BB B AR

ol
i

\
V.

20044 The Best Paper Featuring Cryopreservation,

Society for Reproduction & Fertility
20084F Young Investigator Award, The 3rd AFLAS Congress
20134 Bl 7S \Ey@jt*ﬁﬂ%jtﬁi%%%iﬂi‘%ﬁ
20134F  H AKEBREYH R G
20144 H K%%ﬁ%ﬁ#@%/\ﬁﬁb”’
2mMEHK¥ﬁ$%?%kx@%%%E
20154F HARBREZSEHEZEFIRSREE

~BIEIZED
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77 DREE BT A OB R A B ER D BRI OV T

SRR R AR G R AT FE R I B A SR B
e WA

7 BREL, M OB T AN R RN E T HIENTELHINTHY | BIlEkk~
REFE IS SN WD, VT4 =XV T —8 (ZFN) OB GITHEEY |
TALEN, CRISPR/Cas9 &, XVl G280 3RA7 N LIRS IR # LBRFE S 4L, BIfED 2uk
WZHREL TV,

TIZIBNT, ST UM/ v I A R AR T 5L 1T, HH T B OB T
ZWAELZ ES filazAETAULERD T, Flo, RMERNLT HETICE DR, 2
ABEOF HELELET D, LU, 7 MREHMTIEZ IO & s & B A
THIENTELLD, ZIVETDOINNT ES fifax HETAZENARELeoTe, Fi2, 7/ A
TMERAT OB ~DOIEHIT, TNETRED ES Mz rd 52 LB REEThH-7-8
FEICRBWTY, i G0 DI CRAZ T BB A F RS 52 LN FIREIC /o T2, FEBRE)
MIRFEND 7T ATy MW T, ZFN, TALEN 38X OV CRISPR/Cas9 13T D A
TREEE AV TRICELD /v I T IRBL O v/ AR AMERE L, BFZEIC VDT
WD, OBV T, FIERIZY ) ARSI E O TR A e B R MRS U,
7B LR T B O B ZEIC BT o8 Ly W — L ELTE STV 5,

KB TIL, 7 DIREFITOIRER, & MR BAT 2 VBB F A B ER D
BRI T OAERNEIC OWTHRN T DL EbIT, 7/ MREE M ORRIC >\ TR L7-
WEED,
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*BT B EMNAREAEEAN BRE-RREEDIITRES RS (RIS
A= W R BER R BTS2 5B P < & A+ | A Z AR BT 5 sk
ST /AR E 2=y a=ybR
WNMRFEN BIETRE RIFREYFHIERT
Yy FEEMERM ERER

(GELHE JE %5 %)
T305-8602
KRB OBl EE2—1-2
ESZHFIEBR T VE N 23 - B L PE SEEAIT R A T 7Ep s (R TS )
AW REF FRAJEZE50 FY < 38 (s ) F SR AR AT 78 fE
SeHEVEM 7 ) DS = b
TEL/FAX 029-838-8450
stoki@affrec. go. jp

FVE BRI T A BB AR
19834:3H WAL KRB - B R 2r 3
19894F3 H WAL R KRBT AR 16 LI RE T (B L)
198943 H B Az B KR BIMTF 90 B (30 KR¥ - £ R R)
199044 H  Ab¥pE KPBE S5 - 8 -8 T
19944F4 H  JBAOKFES - R4 G IR IERT - EEMRE
200644 A () 2B IRIFIE AT - & s L X H i s 2 = bR
200844 H ~BiAE
BRI TS K52 - KRIFUEW IR AT -FE W) 5y 1 6 FELRL 25 - & B 8%
201 14E4 A Ofh) 2B IRIFIE AT - 7 M RE L B T = MNE:
201644 H ~BIfE
i) SRR - ZE R RE R IR T30 S - o E D 7 ) A A = b R
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EH A8 DHREDFFEDO BT R BR
AHE A Tl R

7 LOBERSIAK 2 & B BN Sdu, B3 - EE FAHARZEEIZOWT O H
LAEFRIHWEZ OO HBIE, 7/ AREIENZ ED A RE AR E LT, Mo
TEREBEFMAEREERIEDL LR SN TS, 7/ AREIIN THIIREESR % H
WTCT ) A EORER) & DI85 1 & Fr BRI B U, BIEraAn 2 28 B %38 A5 5 By
ThHERZAL T (targeted mutagenesis) &, $58 & 722 DNA &2 VT, FHFEFEHL 2
W X VAERB S 1 & IEREIC R T D HI CH HFERMHL % (gene targeting) (Z KB
b,

WMo AEREEIL, F— Ao NTHIREEZE ZFNs (zinc finger nucleases)
EHW- Y a A XX FOEBEANEE DOFIET — L& IRV Z KO Voytas 1
DF —Ab 2010 FITRER I, (EREOES O % FITEEIZ 3 5 TALENs
(transcription activator—like effector nucleases) & FEIENL A8 2 D A Tl
FREESE O HELCHFZE 23053 L. CRISPR/Cas9 & MEIEIL B EREF A S T BIMIENED
VY Game Changer & &5 9 & H 3 OB S22 & T, Fix RhimtE
(BT B2 BB AT DN OBNTHEA TN D, Fi2, EALRZEAN L /EH D
HAREAED D72, BRE AR AT - 72 N LHIIREESR B R T 2 Br 5T 25 5l
ANLHIREEFR B %27 ) DA L7 W CTER 28 A+ 5 5, AN THIREESE %
RNA 0% /R /g & U CHEMMIR BT 2 E IR DBAFE AT it T 5,

— 7 . FERREA 2 AR LT H AR AT AE L AU AR L CHIT R D720,
N T FREESE 3 BASE S U2 LLRTDY HAFFE DM T TR Y | 1988 (2 13 0] D i Th 5 23
FoRakffio THRE SN, L LanbERANERERZ &b H 0 R EsIIR
727, T BITA F 2 M EHTIENRS 2 (B A, A= (s 1 & 1 MR AL Tk
4% Z &S0 CRISPR/Cas9 AR OFIFHIC X 0 LG T ORIFFEEIZ HRFI L T 5,
LB NTHIRRESE E R DNAEAD X A L 72 GbED T REY, fix lefifEic
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Abstract

Dietary intakes of antioxidant-rich food have been linked with low incidence of oxidative stress
associated diseases. Such health benefits are proposed to be attributed to the synergistic antioxidant
protective effects of different bioactive constituents present in these food. Rice bran is known to house
natural bioactive compounds such as polyphenols, vitamins, lipids, mineral, and fibres. Through the recent
emerging knowledge of rice bran in health and wellness, the present study was aimed to assess the
phytochemical profiles of rice bran extracts (RBE) derived from selected rice varieties from Japan and
Malaysia, and evaluate their respective bioactivities via in vitro chemical and in vitro mammalian cell culture
assay systems. Spectrophotometry and chromatography (for vitamin E tocotrienols) techniques were
employed to evaluate the phenolic acids, flavonoids, anthocyanins, proanthocyanidins, and gamma oryzanol
contents from the RBE of different rice varieties. Bioactivities of the RBEs were further evaluated through
chemical assays such as DPPH, ABTS and hydrogen peroxide (H202) scavenging assays, and in vitro
mammalian cell culture: cardiomyocytes and macrophage (on-going). The results showed the constituents of
bioactive compounds were different among the RBEs derived from different rice varieties. /n vitro chemical
assays also revealed the dose dependent free-radical scavenging and anti-oxidant properties of different
RBEs. Based on the correlation study, it has revealed that phenolic acids and proanthocyanidins are the
potential constituents in RBEs contributing to the free-radical scavenging properties of RBE. In mammalian
cell culture systems, RBEs showed dose-dependent cytotoxicity on H9¢2 cardiomyocytes. H>O»-induction of
cardiomyocytes pre-treated with RBE further revealed the dose-dependent cytoprotective effects of RBE via
a right shift in ICso values of H»O». In addition, enzymatic activity and expression of endogenous cellular
antioxidant enzyme, catalase was significantly upregulated in pre-treated cardiomyocytes under the exposure
of H>O»-mediated oxidative stress. Based on the present preliminary study, it has revealed the potential
utilization of rice bran as a source of natural antioxidants to attenuate the risks of inadvertent cellular
oxidative damage in chronic diseases. As such, current study findings may provide global health prospects
and future research directions for proper and innovative utilization of rice bran in the management of
oxidative stress associated chronic diseases.
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