Low concentration of 4-hydroxy hexenal increases heme oxygenase-1
expression through activation of Nrf2 and antioxidative activity
in vascular endothelial cells
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Low concentration of 4-hydroxy hexenal increases heme oxygenase—l

expression through activation of Nrf2 and antioxidative activity in
LR CEEE |vascular endothelial cells

(&M BED 4-hydroxy hexenal Ll B PIR AR T Nrf2 OFEME( & L7z HO-1 SR8 & ks
HEENSE3)

R ST PR R AMTEE L. VW eicosapentaenoic acid (EPA) *° docosahexaenoic acid (DHA) 72
Yo n-3 REMALLFNENEE (n-3 PUFA) BLMEA N2 FPEET SR EBRENTEEEN, £
DIERBFIC OV TR AR EY, £, TF, DHA OFEUC LD n-3 PUFA OREMLARMY T
HhB 4—hydroxy hexenal (4-HHE) OmEEREINT S 2 LAREINTEER, TOMEREC
ST B EHILRATH S,

L Ky & RS HOIRERY Nuclear factor erythroid 2-related factor 2 (Nrf2) X, Fiz{k
BRLE _HAEHRORARG LT LAY —LF 2 L—F ThHY , REHEOV Fy 7 AT
AERET 5, BT, Nrf2 12X o THRBRFALI 2321 D heme oxygenase-1 (HO-1) &, SUBMAREE(LIE
MicBERRBRBER T EBARESNTE

RRFE T, MAENEICR VT, n-3 PUFA DIEEREARM T 5 4-HHE BSRE R F Nrf2 20 LT
HO-1 ZBE LI EEMEA PV APBEMEI L T d & OE#BE ST, HRENEMIEE e
B L VIRFE LTz,
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b NEEER MmN (HUVEC; human umbilical vein endothelial cell) 2 4-HHE B XU n-6 %
A AT EE BB LR TH S 4-hydroxy nonenal (4-HNE) ZEEMNT2Z Lick VR
Tolz. MKIEMHOHEX NTT 7y ALV 1To T, BETREEIIY TA¥ 1 4 RT-PCR, ¥
VRS BRBT I RS T T 4 SRR CTENT L, Nef2 0BG E2HLNCT B DI,
siRVA Nz Nef2 D/ v 7 U v B{To T,
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(@ 50 uM @ 4-HHE, 25-50 uM 0> 4-HNE @ HUVEC ~D 24 R DALE 13 B2 Mg B 2 7 L7035, 6-25
pM @ 4-HHE, 5-10 uM @ 4-HNE (X AEFICER T B X o Tz,

(HE) 1. BRXAEESIE. ROBY - ik - R BE - FRolEICRRL, 2TF
BETHIATETHFTD L,
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@ 4-HHE (1-10 pM) X 4-HNE (1-10 pM) & [RERIZ, Nrf2 THROBETTH S H0-1 5 LT NAD (P
quinone oxidoreductase 1 (NQO1) MOFEI A mRNA, #1327 L-~ULTHINEH7 (2-24 h),

@ 4-HHE (5 puM) i% 4-HNE (5 pM) L RIEEIZ, Nrf2 OBN~D F T Al —irg a4
ABEFI~D DNA f a2 M a7, —77, Nrf2 O mRNA BBHRICHEEZ 5 X 2oz,

@ 4-HHE (5-10 pM) BI4-HNE 5 M) 2 &Ko THIMT 3 HO-1 FBUL, siRNA T X B Nef2 D
I FTACED mRNA, F RS LAATCIRT L, _

® 4-HHE (5-10 pM), 4-HNE (5 pM) "CHUVEC 2RIAET 2 Z Lo ko T, BHMER b L RAFBEAITH
A tert-butyl hydroperoxide (tBHP) =k - THEIh AT MIBERM I,
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n-3 PUFA DIBBMLARSH TH S 4-HHE X 4-HNE & FHRIZ, DNA, & %7 U VIRE L offmids
BT 2BMEMEE L TGRBEN TE e, EE, 4-HE TRRAREZ SV {20 0MRIZE W T,
HRFEEPLT R b=V A 2BETHZERPEENR TV D, FRFHIBW TS, 4-HIE X 50 pit O3
BB W T HIVEC Iz L CHIBEZFE L, LA LA 6, AloBRICE B2 Ly~
TOMA 4-HHE OMNA, BIREE(LIC % L CRAHIENCHRES 5 Z L I3 +2 B 2 oG5,

ABFGE T, AN AR S RVEMEE (1-10 pM) o 4-HHE 23 4-HNE & [, & P ETHIARIC
BWT, IBERF Nrf2 20 L CHEMEEEE HO-L 2FE T 5 2 L. o, B{EX ML RIZHT 5k
EHEC UCHMER 4R 2 2 HZCRA ST Uiz, IMEOMEIC XD, MEREIZBT 5 Ho-1
R BSBARELTER I BEEAREEZ R LTS 2 EASRENT &, 4-HHE ORBINRE{LIER
W3 B invivo TOELRIFERMLETHL TN E D, 4-HHE i1 Ho-1 FFEEM 24 LT n-3 PUFA
OODMEREERAO—HEH > TWAREERHSICE LN S, A

AR Tik, A-HHE 23 Nef2 24 LT HO-1 25845 2 L & Nrf2 @ silencing ¢Z & D REF L7k
&Y, 4-HHE 28 Nrf2 M T 3 ERETIC YW T RE TH B, N-3 PUFA OBENERSEZE
T5 EC. &, 4-HHE @ Nef2 IR AL PIC T2 Z L EELRRETH 5,
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ARFIE Tk, 4-HHE BMEPEEHIALIZ I8V T, HO-1 @ X 5 7 Nef2 iRIF0 e B IREE (LR F & 35
L, BERX FLRICE > THEHE SN IHMBRFEEEZMA TS 2HALMI LI, 4HHE 12X % Nrf2
N UHE{EA bV AERX, n-3 PUFA PERKANICR T HBIIRECIER I - Eo®REIZ R LT
WhEBEZBND,
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n-3 R MR EAFIIEARA LI B IR BE T T A2 ERENTER, FOSHF A=
A LEZDWTE, WEERBAZR LRS- ORFIRTHD, AR, n-3 RELMA LRI
BLOBER LA R TdhD 4-hydroxy hexenal (4-HHE) 25M0% PR HIEZIZ 380\ T (BRI C
Nrf2 ZfEtEL LB L AN ARG E A 2 B T 20TV D WO ERERE LIV O TS
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b N (B PR HBRRIC 4-HHE BX 0 n-6 REMR RSB OB B LA R T
4-hydroxy nonenal (4—HNE) %%ﬂﬂ?’éic‘:biimﬁﬁ%ﬁoto ‘

4-HHE i 4-HNE & [FAI#RIZ, (R C Nri2 275 ML L. FOEEEGEF CHOFBR LS
HO-1 MREREMEE T, 4-HHE & 4-HNE (215 HO-1 SFEMERIC Nef2 5L TS
ZERNI2 O /v 7 AT KSR Sz, F7o. 4-HHE 13 4-HNE L RIS, Ne2 2 LTl
BN OB LAN- R AR EEE ERS R,

AF SRR P R AN IS\  CIS I EE O 4-HHE 28 Nrf2 4 U CHBELEER HO-1 255
B MENEEBEAN ADLERETIEVOFH LML 5 0O THY, Bi&RAREL
T XAFICEELZRRE ST, L (ER) 0RIRIUET 2L L8050,
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