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. , E ,
SIRT- 1 e
OEA " 0%
LDL OEA
ox LLDL
1
OEA , Sigma ; ox-LDL
LDL, ; M 200
LSGS Kit, Cascade ; DMEM
, Gibco ; Trizol, Invitrogen ;
, ; SYBR Green PCR ,
Takara ; a(TNka) ELISA
s ; Annexin V/PI , Biov+
sion
, BECKMAN COULTER
; PCR , Applied Biosystems
; , Molecular Devices
2
2.1
, (HUVECQ),
. M 200
10% FBS  LSGS Kit.
(RAW 264. 7)
DMEM 10% ,
10 U/mL.
2.2 OEA oxLDL HUVEC
ox LDL, 100 Bg/
mlL, 24 h , ,
OEA, OEA 50 Hmol/ L, 8h
, , Annexin
V/PI .
2.3 OEA HUVEC  SIRF1,
PPAR-a mRNA

OEA ., OEA
25, 50, 100 Pmol/ L, 50 Hmol/
L, 12h , Trizol RNA,
5 RNA 1 Hg
\ 0.5 Hg PCR
PCR . B actin R
P OEA
. : SIRT-1, 5-
TACCTCCACCTGAGTTGGATGA-3 , 5-

GTCTACAGCAAGGCGAGCATAA3 ; PPAR,

5-TCCTCGGTGACTTATCCTGTGG-3
5-CCGACAGAAAGGCACTTGTGA-3; B
5-TTGCCGACAGGATGCAGAAJ,

5-GCTGATCCACATCTGCTGGAA-3 .

actin,

2.4 OFEA RAW 264.7 SIRF
1, INEFa, CRP, M- CSF mRNA
ox LDL, 50 Hg/
mL, 12 h , ,
OEA, OEA 25,50, 100 Bmol/ L, 8
h ,  Trizol RNA,
) RNA 1 Hg
, 0.5 He PCR
PCR . GA PDH ,
yasct OFEA
: SIRT-1,

5-TGGATGATATGACGCT GTGGCAGA-3,
5~-ATTTGTGACACAGAGACGGCT GGA-3 ;
TNEaq, 5-AATGGCCT CCCTCTCAT-
CAGTTCE3, 5-TGAGATAGCAA
ATCGGCT GA CGGT-3 ; CRP, 5-GGGT G-
GTGCTGAAGTACGAT-3, 5-AAACAT-
TGGGGCTGAGT GTG3 ; M-CSF, 5-
AAAGAAGCCCTGAACCTCCTGGAT-3,
5-AGCAGCAGTCT GAGAAGCTGGATT-3; GAR

DH, S_TGTGT CCGT CGT GGA-TCT GA-

3, 5-TTGCTGTTGAAGTCGCA-GGA G-

3.

2.5 OEA RAW 264. 7 TNF-a
ox LDL, 50 Hgf
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mL, 12 h ) °
OEA, OEA 25, 50, 100 Hmol/ L,

2h , . ELISA

TNEa

3

3.1 OFA oxLDL HUVEC

OEA oxLDL

HUVEC , 1.

XA

3.LDL#A
1 OEA

4. ox-LDL+OEA
HUVEC

ox-LDL
Fig.1 Effect of OEA on oxLDL induced necrosis of HUVEC

:OEA 0x
LDL HUVEC , 2.
(11.52%3.15) %, LDL

(10.84%2.96) %, ox LDL
(20.98%2.50) %,
; ox-LDL OEA s
(12.48%0.91) %, oxLDL
89. 9% . OEA ox LDL
HUVEC
3.2 OEA HUVEC SIRF1 PPAR-a mR-
NA
Reattime PCR : OEA HU-
VEC SIRT=-1 PPAR-amRNA , 1,
3. 50 Hmol/ L SIRF1
PPAR-a 1. 19 1.49
OEA 1.15 1.23

Necrosis /%

1. ( );2.0LDL ;3.LDL ;

4. oxLDL+ OEA oxLDL ,* . p< 0.05.

2 OEA oxLDL HU VEC
(n= 3,xXy)

Fig.2 Effect of OEA on ox LDL induced necrosis
of HUVEC by flow cytometry
1 OEA HUVEC SIRT-1
(n= 3,x%5)
Tab. 1 Effect of OEA on mRNA expression of SIRT-1
and PPAR-a in HU VEC

PPAR-a mRNA

SIRT-1 mRNA PPAR-a mRNA
1 10 10
2 1.19%0. 03" 1.49%0.05"
3 1.26%0. 04 1.54%0.01"
4 1.38%0.15 "% 1.84%0.25™%
L :2. 50 Bmol/ L; 3. OEA 25 Hmol/ L;
4.0EA 50 Hmol/L. ¥ . p< 0.05; %% |
p< 0.0L.

i 2 3 4

SIRT-1

PPAR-a

m B-actin

1. ( );2. 50 Pmol/ L;
3. 0EA 25 Pmol/ L;4.0EA 50Emol/L.

3 OEA HUVEC
mRN A
Fig. 3 Effect of OEA on mRNA expression of

SIRT-1 and PPAR-a in HUVEC

SIRT-1  PPAR-a

3.3 OEA  RAW264. 7 SIRF1, TNF-a, M-
CSF, CRP mRNA
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2 OEA RAW264.7 SIRE1 TNEa M-CSF  CRP mRNA
Tab.2 Effect of OEA on mRNA expression of SIRT-1, TNEa, M-CSF and CRP in RAW264.7
mRNA
SIRT-1 T NE-a M-CSF CRP
1 1o 1£0 1£0 1£0
2 0.354%0.118 1.844%0.019 2.83240. 282 2,446 £0. 893
3 0. 764£0.020" 1.544%0.067 * " 0.985%0. 043" " 0.830%0. 006"
4 0.916%0.051 ** 1.334%0.111 ** 0.700%0. 181" " 0.368£0. 024 * *
5 1.750%0.223 ** 1.247%0.061 ** 0.470+0.032" " 0.158 0. 075 **
6 1. 179£0.338 0.986£0.014 0.859%0. 248 0.926 0. 046
1. ( );2. oxLDL 3~ 5.0xLDL+ OEA(25,50,100 Bmol/L) ;
6. LDL (oxLDL)  ,* p<0.05 %% p< 0.01.
OFA oxLDL SIRT- 1 3 OEA RAW264.7 TNEa
TNEa M=CSF CRP ( 2) . ox LDL Tab. 3 Effect of OEA on protein expression of TNE-a in
LDL , SIRT-1 mRNA RAW 264.7
, TNEa M-CSF CRP mRNA . OEA TNEa /ng
) 1 338.5%64.53
(OEA ) (oxLDL ) ’ 2 928.2+22.07
SIRF1 .0OEA(25, 50,100 Pmol/ L) .
SIRE 1 oclDL  1.8,2.4 4.0 ’ 736.7£29.76
: OEA(25, 50, 100 Emol/ L) TNEa ! 641.2%13.49 7"
ox LDL 83. 7%, 72. 3%, 67. 6% : OEA ( 25, > 623.1+21.21 7"
50, 100 Bmol/ L) M-CSF ox LDL 6 361.6+66.72"
40.6% ,28. 8%, 19.4% ; OEA( 25,50, 100 Pmol/ L .2, 0oxLDL ;3~ 5.0=LDL+ OEA
L) CRP ox LDL 33.9%, (25,50, 100 Hmol/ L)  ;6.LDL . (oxLDL)

15.0%,6.45% .

¥ . p< 0.05:%% _p< 0.01.

3.4 OEA RAW264.7 TNF-a

OEA PPAR-a SIRT-1 \
ELISA OEA ox-LDL OEA
TNEa ( 3).0xLDL PPAR-a , SIRT-1
RAW264.7 TNEa , PPA Ra . ,
2.7 .OEA (25,50, 100 Hmol/ .
L) oxLDL TNEa , , RNAi PPAR-a SIRT-1
32.5% ,48. 1% ,51.7% . . )
4 , oxLDL SIRT-
1 , , LDL
,OEA  oxLDL ,
LDL
ox LDL OEA .ox LDL ,
OFEA
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Effect of Oleoylethanolamide on Atherosclerosis Response
Induced by ox LDL

WU Man, SUN Werchang, REN Jie, FAN Angran, FU Jin’
(Medical College of Xiamen University, Xiamen 361005, China)

Abstract: The effect of OEA on ox LDL induced atherosclerosis response was investigated. HUVEC and RAW 264. 7 cells treated

with ox-LDL were used to induce necrosis and inflammation, respectively. Cell necrosis was detected by Annexin V/PEFT IC staining

and flow cytometer. The expression level of mRNA and protein were detected by quantitative reat time PCR and ELISA. Data showed
that,in HUVEC cells, OEA inhibits necrosis induced by ox LDL through activation of PPAR-a and SIRT-1 expression. In RAW

264.7 cells, OEA decreased the expression levels of inflammatory cytokines, including TNE-a and CRP, and pro-atherosclerosis fac-

tor, M-CSF. Furthermore, OEA treatment reversed the expression of SIRT-1, which was suppressed by ox-LDL. The data suggests

that OEA played a certain role on atherosclerosis through activation of PPAR-a and ant+inflammatory pathw ay.
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