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S VA A - = 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~1

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

(1XBE® 4-hydroxy hexenal {EM. & PR AR T Nrf2 DIEME(LE AT L7z HO-1 F831 & HuEfbiE
MEEEMEE3)

PSR GE R0 KA AWFZE S ¥ eicosapentaenocic acid (EPA) =° docosahexaenoic acid (DHA) 72
ED n-3 REMALIFNEN#E (n-3 PUFA) 2S0MEA XY PERETESEI T ERRENTESEN, £
DYERBFICOWTIIARHAZRRANE N, £k, EE, DHA OFERIC K Y n-3 PUFA DIBEE LAY T
%% d-hydroxy hexenal (4-HHE) Il FEEEEARMT BT & BHE SN TE =R, ZTOMEMREIC
R B BEENIRECH B,

LV Ky 7 ZAEZMOERERF Nuclear factor erythroid 2-related factor 2 (Nrf2) X, Filg{k
BRCE _HRERRORBRS 2T A — X2 L—FTh)  WEMIEDO LV Ry 7 ARG
AERET D, BT Nrf2 I X > TREHMEG Z5Z1T D heme oxygenase-1 (HO-1) i, HBIAREE(LAE
RICEBEREREERETIEBRENTE L,

ARFE T, MEAEICBV T, n-3 PUFA DBEEEARMD Tl 5 4-HHE BEREEF Nrf2 20 LT
HO-1 2753 LI AZBREAR PV ALLEE L TWA & ORFREE ST, B & PR HINE 2 fv e 3
BRIC X W RREE L7,

[FFiE]

b MEERMAFNEARE (HUVEC; human umbilical vein endothelial cell) 2 4-HHE B XU n-6 %
LM EATE NS EE OB ER AR Tdh B 4-hydroxy nonenal (4-HNE) Z¥MT 2 Z LIk ¥ RE %
1Tol, HIIAEMOHEX NIT 7oA L VITo 7. BEFRRERIZI 7VF A A RT-PCR, ¥
URIBERIGIZT R E Ty T 4 T EROCTHEN Uiz, Nef2 OFEZH 5T 57201,
siRNA Z AN Nef2 D ) v 7 X7 VBT 212,

[#53R]
@ 50 uM @ 4-HHE, 2550 uM 0> 4-HNE 0 HUVEC ~0D 24 B OB X B e Mg B & 8 L7 A%, 6-25
pM @ 4-HHE, 5-10 uM @ 4-HNE (IAEMRAEFICH B LY 52 2h o T,

HE) 1. WICNEEE. FIECER - FiE - R - B8 - BROIFICERL, 275
BRETHATETHNFTHIL,
2. XHOBIZITRALRNWI &,
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® 4-HHE (1-10 pM) X 4-HNE (1-10 pM) & RIERIZ, Nrf2 THROBEGEFTH 2 H-1 33 LU NAD(PMH
quinone oxidoreductase 1 (NQO1) ®DFEIA mRNA, & 137 L~ CHEMEE7= (224 h),

@ 4-HHE (6 pM) % 4-HNE (5 W) & RIEEIZ, Nrf2 OBR~D h T Ansr— gy aviery
AECFI~D DNA fE S 2 M ST, —J5. Nrf2 O nRNA BEICHEE 5 X 2 oTe,

@ 4-HHE (5-10 pM) B LR 4-HNE (5 pM) I X - THEMNF 3 HO-1 FHBUL, siRNA W LB Nef2 D/
I FTACE Y mRNA, F X7 LARVTCRT L, ‘

® 4-HHE (5-10 pM), 4-HNE (5 pM) T HUVEC ZATlET 52 itk o> T, B{EX P LU XFEEAITH
% tert-butyl hydroperoxide (tBHP) =k » THE Xh 2HaEMSERI T,

[&Z%]

n-3 PUFA ODWBEMLAERY TH 5 4-HHE 1T 4-HNE & RIERIC, DNA, & %7 U VRE & ofbnEs
HRTH2BMEME L L CRBIR TEZ, EB, 4HE ENERREZETW < Sh ORIV T,
MRS T R F—V A2 FET I EBPEIN TV D, ARFHCHBWT D, 4-HHE iX 50 puM DOFE
BB T HUVEC izt L CHIMBEZ FBE L, LA LR S, AMOBRIZE b2 5 LK L~L
TOMA 4-HHE OB, BREEL IS L CRAHENCHERES 5 Z LI+ R E X bG5S,

AT, MM AR S RUVMEEEE (1-10 pM) o 4-HHE 28 4-HNE & @i, MRS
BT, RERF Nrf2 24 L THEBMLEEE HO-1 #FE T2 2 &, £, BEX M LRI 5l
IR UTBHMER 2R L 2 FH AL M U, IBEOFEIC L Y, MBI 5 Ho-1
RENBNIRIELTER I EELABREN LRI L TWD 2 EWRENTE &, 4-HHE OHBIRE{L /R
WX B invivo CHOXLRZMRBMNETHB TN E S 4-HHE 1T HO-1 FHEIEM 2 LT n-3 PUFA
OLMERBIERO—HEH > TV I FRERTZICEZDND,

ABFFETIE, 4-HHE 23 Nrf2 240 L C HO-1 #5845 2 & % Nrf2 @ silencing {Z & Y &EF L7
nEY, 4-HHE 28 Nrf2 BT A EBFIC W TR Th B, N-3 PUFA OEKHEZRE > ZE|
T5EC, &%, 4-HHE O Nef2 IEHEALBF AL NTT 5 Z LIXEELRRETH D,

[

ARFFECrE, 4-HHE A MENEAMIZ BT, H0-1 D & 5 72 Nef2 {RTFi e biBh iR LR+ % 3538
L, BEX L RZK > THEINIMRFEZIGT5Z L Z2AMNMI LI, 4-HHE 2K 5D Nrf2
2N UHiBMEA b L AERZ, n-3 PUFA PRI T HBIRBLIER I —EO®REIZ RIZ LT
WaeEBZLND,
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n-3 R EAFAEITIR DS DI BIRBE TR T DL EMNRENTELD, FOHFAN=

ARSI BT, (BT

Nrf2 ZfEHE L LB b AN ARG E R 2 BE T 5O TRV W ERERELIZL O TH
b N B PO R HBRRIC 4-HHE BX 18 n-6 RS MR AR usEL BB (L AR Th 5
4-HHE i3 4-HNE LRIHRIC, RHREL T Nrf2 Z2/E ML L . £ ORRREF ThO B LRESR

HO-1 DEHREBIMEE /2, 4-HHE & 4-HNE 1245 HO-1 /BRI Nrf2 235 L T3

ZEMNR O )92 B AT LSRR SN -, 7o 4-HHE T 4-HNE RIS, N2 2 LTl

AL ILE PR ABRICR CIR IR EE D 4-HHE 28 Nrf2 240 U THBRLBESE HO-1 235

TEEOTHY, BAEARREL

T XARICBEELERBERZ T, L (89 ORMRSUMET2bn LR bhi,
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