HioJE ZWaH Ho|lMIZZollA uncoupling protein 2 Q XX}
AES{O] MZELH ASIAEYA S endothelin—1 mRNA
Hivjol OIXI=E 4%

u|of? - wEAe - OlRYE - 282 - 0j21F° -

N2 07l

M
on
02

[
of¥

2

r
ol

2
0x
ro

3

ok

Ofol

ol elshehel Wakehadl, Yaetal, ohunaie s,

2
Argenetal o wheh el Wapetm A’

Effect of UCP2 Gene Transfection on Intracellular Redox State and
Endothelin—1 mRNA Expression in Cultured Human
Aortic Endothelial Cells
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Obijectives: I has been hypothesized that atherosclerosis is an inflammatory disease. Risk
factors for atherosclerosis can induce generation of reactive oxygen species (ROS) and this
ROS increases inflammatory gene expression in endothelium by acting os secondary
messenger. Uncoupling proteins are mitochondrial inner membrane protfeins with proton
fransport activity. In contrast to UCP1 which is expressed only in the brown fat, UCP2 is
expressed widely. Although the biological function of UCP2 is not yet clear, it was recently
suggested that the uncoupling activity of UCP2 is important in modulating the generation

HURR: 8t5Y
MEA| 847 EHES 388-1 MSZLWHA LHEH|LHD, Tel: 02-3010-3246, FAX: 02-3010-6962
E mail : jypark@www.amc.seoul.kr

- 219 -



ZE fRE - BIRE RS 15 2%

of reactive oxygen species (ROS) from mitochondria. The aim of this study is to determine

whether overexpression of UCP2 can affect fafty acid-induced endothlin-1

(ET-1) mMRNA

expression, NFKB activity and ROS generatfion in cultured human aortic endothelial cells

(HAECs).

Methods: UCP2-containing adenovirus was fransfected infto HAECs. ETT-mRNA and NFkB
binding activity was determined by Nothern blot and electrophoretic mobility shift assay

(EMSA).
dichloroflurescin (DCFHy) oxidation.

Infracellular  ROS  production

wdas

investigated by analyzing  intercelluar

Results; When the cells were freated with 450uM linoleic acid or 300 uM oleic aeld, both

ET-1 mRNA expression and NFkB activity in HAEC were increased. Adenoviral overexpression of

UCP2 significantly decreased ET-1

MRNA expression and NFkB activity. When the cells were

freated with 2% Intrdlipid, ROS production was significantly increased. Adenoviral overexpression

of UCP2 significantly decreased ROS production induced by Infralipid.

Conclusion: Increased availability of fatty acid increased ROS production, NFkB activity,

and ET-1 mRNA expression in vascular endothelium. Overexpression of UCP2 blocked this

process by reducing ROS generafion. These dafa are the first to demonstrate the role of

UCP2 in vascular endothelium, and support the nofion that UCP2 is antiatherogenic via

regulation of oxidative stress.

Key WordS: UCP2, Endothelin-1, Oxidative stress
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4. NFKB activity (Electrophoretic
Mobility Shift Assay, EMSA)
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(SPSS Inc, Chicago, IL, USA)2] Mann-Whitney
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1. ET1 mRNAS| &s,

450 uM linoleic acid, 300uM oleic acid= &
NPl A 25 Aelat9 S o) ET-1 mRNA
vhedo] o ztel] W8l 237} 39.5+10.3 %, 31.2+
20 % F7FekSlal (n = 3, P <0.05), UCP2E 2}
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(Fig. 1).

2. NFkB &4z

HARQIAIQL NFkBe| 24 3=
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transfectionA] 71 ol Al Z=7}alyl NFkBe| 24
%7} linoleic acid #}8]1tL 66.3+54.4 %, oleic
acid A ¢]+& 79.4+164% 7+438l9tt(n=3, P
< 0.05)(Fig. 2).
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Fig. 1. Effect of UCP2 transfection on fatty acid induced expression of ET-1 mRNA in
cultured HAECs.

HAECs were incubated with 450 uM linoleic acid or 300 uM oleic acid for 16-18 hours
after transtection of adenoviral UCP2 (UCP2(+))or adenoviral control (UCP2(-)). Total
mRNA was isolated for Nothern blot analysis. (A) Representative blot illustrating ET-1
mMRNA in untreated culture (control) and in fatty acid-treated cultures at the end of
treatement. The three right lanes show results from the experiment in which UCP2
containing adenovirus were transfected. The  bottom panels demonstrated 185 RNA
expression on same blot. (B) Densitometry analysis of data from 3 different experiments.
For each sample, ET-1 signal was normalized to the cxpression of 185 RNA in that
sample on the samc membranc and expressed as a percentages of the untreated control on
the same blot. Data are means + SEM. * P <0.05 vs control; ** P <0.05 vs UCP2 (-)
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Fig. 2. NFkB DNA binding activity in HAECs determined by EMSA.

Nuclear extracts were prepared from HAECs cultured with 450 uM linoleic acid or 300 uM
oleic acid after transfection of adenoviral UCP2 (UCP2(+))or adenoviral control (UCP2(-)).
Gel mobility shift assays were performed using nuclear proteins/reaction plus an annealed 32P

labled oligonucleotide fragment containing s

kB binding site. Extracts were separated by
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detected NFkB binding to the potential NFKB binding site. The three right lanes show results

from the experiment in which UCP2 containing adenovirus were transfected. Data are means
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Fig. 3. Effect of UCP2 transfection on Intralipid induced DCFH2 oxidation in cultured HAECs.
HAECs were incubated with 2% Intralipid for 24 hours after transfection of adenoviral UCP2 (UCP2(+)) or
adenoviral control (UCP2(-)).. Increase in DCFH2 oxidation in HAECs . HAECs were loaded with DCFH2 for

15 min. A region of highly fluorescent cells was selected that contained the 9-11% of cells giving strongest

fluorescent signal. M1 ; highly fluororescent cells (A)

Quantification of any increased in DCFH2 oxidation in response to a treatment was in terms of an increase in

the proportion of cells that fell in this region. (B)
Data are means + SEM. * P <0.05 vs UCP2 (-)
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