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[ ABSTRACT | Aim To explore the effect of autophagy intervention on endothelial cells endothelial nitric oxide syn-
thase (eNOS) and endothelin-1 (ET-1) expression under low shear stress. Methods ApoE ™"~ mice were fed with high
fat diet for 12 weeks. HE staining was used to detect the pathological changes of aortic sinus.  Immunohistochemistry was
applied to detect the protein expression of autophagy markers Beclinl , microtubule-associated protein 1 light chain 3 ( LC3II)
and p62. Human umbilical vein endothelial cells (HUVEC) and separated New Zealand rabbits common carotid arteries
were placed into an in vivo perfusion system with low shear stress (5 dyne/cm’) or normal shear stress (15 dyne/cm’) for 1
h, then the expression of Beclinl , LC3Il/LC31 and p62 was measured using Western blot. ~ After treated with 5 dyne/cm® for
1 h followed with or without rapamycin or 3-methyladenine (3-MA) for 30 min, the expression of eNOS and ET-1 in human
vascular endothelial cells and common arteries of New Zealand rabbits was detected. Results The expression of Bec-
linl, LC3II and p62 was significantly increased in atherosclerotic plaque. ~ Compared with 15 dyne/cm’ treatment group, the
expression of Beclinl , LC3II and p62 was significantly increased in 5 dyne/cem” treatment group (P <0.05).  The autophagy
inducer rapamycin up-regulated the eNOS expression and inhibited the ET-1 expression in both 5 dyne/cm® treated HUVEC
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and common carotid arteries, whereas autophagy inhibitor 3-MA further inhibited eNOS expression and increased the ET-1 ex-

pression.

Conclusion The inhibition of autophagy might contribute to the decreased expression of eNOS and the in-

creased expression of ET-1 under low shear stress, which was improved by promoting autophagy.
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Figure 1. HE staining results of mice and autophage related
gene Beclinl, LC3 I and p62 expression in atherosclerotic

plaque
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Figure 2. Endothelial cells autophagy was inhibited by low shear stress(n =3)
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Figure 3. The effect of autophagy intervention on endothelial cells eNOS expression under low shear stress(n =3)
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Figure 4. The effect of autophagy intervention on endothelial cells ET-1 expression under low shear stress(n =3)
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Figure 5. The effect of autophagy intervention on vessel eNOS expression under low shear stress(n =3)
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Figure 6. The effect of autophagy intervention on vessel ET-1 expression under low shear stress(n =3)

3 1 g

Sk R R R R 2SR 2
£ ZHETZ 5@ 00mE R sy vIn 7 &
FEAE RTINS PN B2 20 06, VA9 10045 P9 B2 B T 25
SEAFNTIRE , 1E S KL AL AN B kel 5 0o 1l AP
(A R A PR vh LA F B AR

TATHRTIIAT 5% 2B, 2 38T b 1 ) by il 48
DAL B2 20 BRI W, ST R A T LA A T ke R
LA PR AN B T RE i AN TE R L WFSE A A
Y W83 Ao A AR 2 403 100 200 i 28 8 1 B P B,
FEAL SN T 5T, AL A T I MR R, AT
AR TR A 45 40 B A SRR I I 3R ) T B = A
B FAEG VAT & A A A At T R L A
W R 45 VU A B B . XU A B AL AR 1
TE R | 1 W5 A R 5 it il 5 T 1 W S Tl A . Y
VAR B R, TR BT I, A W5 sh ik B
WAL AR BRI ATGS 3 H A /N B
BT T G Sh R FERE ARG AR T2
2o 398 5 e R 20 Fk AL A A I 0 1 sl Jik s A e Ak
Mk R AT LB R ApoE 7~ /N 3
Jok s A A ks 25 v ) g AH DG L ] Beclinl A1 LC3 1T
(R ZeIR 3N, 1 p62 HFeIk g fin , vl BHAE sh ko ke
WAk ) & A R J e R v [ W R AR ) T 3
I I it A %) o i 2>, 1 s G ) 1 L B

WS RW ARSI 0 7 55 2l Jikooks 4 45 Ak 2101
AR Z [ PIAHOC , FEASL S AT A5 1E % 5y
YIN 71 (15 dyne/cm®) 4UAH L AR BT VIR 140 H W

0¥ Beclinl 933500 & LC3 [T /LC3 T B @ F&A% , 1
p62 11 % ik B &34 n, UL BAIR 85 Y1 1% 71 (5 dyne/
em®) J0 ] PN B2 200 i 9

A P2 M NO (2B Az 5002 2 T 3R
BLAY T ELAR A 1 LIS 25 100 1048 950 06 1) & 26 A
KB, NO WA il EE 5% eNOS 5%, LaRocca
A5 AT 1 W A7 401 2 T S0P B AR ke 2
AR A, T ELA 240 M 5 w2 42 0 S Lh R SO o D
NO WA, ET-1 2 H A fe o 1 04 W s 1) o, ik
JE LA N AN T BE A ARIC A, BIE ET-1 fyRakn]
P05 P K2 AL, DTS 350N B A M Tl e R, 3R
ik ET-1 /N BRI P9 R 200 16 ) e e i o 78 98
SR B R AE AR FEARSZ e oA T ik
— RV A W T HOSIR Y VI TR eNOS il ET-1
FARME I FRATI 45 TR BT U1 ) Ak 35S (4 N R 2
LRI AR LA R AR 3-MA AR s 70 R A R
MEET . EIAEE Z R Ser/Thr 5 1 BRI I 770 , 76 1L
B REAE LA B SR N RS T R HE BT YG BE LA I
BAPER S FERRATASE R, FRATT R B E WD
Tl 3-MA 3E— LAWK 5 U1 5 TR 45 P R 20 A
BRI eNOS W335, LH ET-1 B3R5 1M A
Wik 30 700 B A2 28 LRI BT U L ) R i A P Bz 4
JL K B AR I A eNOS B IE, #HHI ET-1 B3R5, H
BRI, F W T B el I B 0 . 0 I PN B 4 i
KEBEIRIMAE eNOS K ET-1 (335, R B2 A 1 s
FI_E VBTN R A 40 K B AR L4 eNOS T
TR ET-1 B3R5, 308 sl ks RERE Ak i B ih 4 4t
M



880

ISSN 1007-3949 Chin J Arterioscler, Vol 22 ,No 9,2014

[&%E k]

(1]

(2]

(3]

[4

[

(5]

(6]

(7]

(8]

Schrijvers DM, De Meyer GR, Martinet W. Autophagy in
atherosclerosis: a potential drug target for plaque stabiliza-
tion [ J]. Arterioscler Thromb Vasc Biol, 2011, 31(12) .
2 787-791.

Dhawan SS, Avati Nanjundappa RP, Branch JR, et al.
Shear stress and plaque development [ J]. Expert Rev Car-
diovasc Ther, 2010, 8(4) : 545-556.

Guo F, Li X, Peng J, et al. Autophagy regulates vascular
endothelial cell eNOS and ET-1 expression induced by lam-
inar shear stress in an ex vivo perfused system [ J]. Ann
Biomed Eng, 2014, 42(9) . 1 978-988.

Viegas KD, Dol SS, Salek MM, et al. Methicillin resistant
Staphylococcus aureus adhesion to human umbilical vein
endothelial cells demonstrates wall shear stress dependent
behavior [ J]. Biomed Eng Online, 2011, 10; 20.
Yamawaki H, Lehoux H, Berk BC. Chronic physiological
shear stress inhibits tumor necrosis factor-induced proin
ammatory responses in rabbit aorta perfused ex vivo [J].
Circulation, 2003, 108(13) . 1 619-625.

Wkt SRR RERE AL MO i A B Al S5 1 R [ M
HC: Bl R, 2009; 537-551.

FETE, ESteE. MR ST VIR 1 5 Sk R AL [ ],
PRI ERRE R, 2012, 40(3) ; 217-222.

Mizushima N, Levine B, Cuervo AM, et al. Autophagy

]. e

fichts disease through cellular selfdigestion [ J]. Nature,
2008, 451(7182) ; 1 069-075.

[9] Martinet W, De Meyer GR. Autophagy in atherosclerosis ;

[10]

[11]

[12]

a cell survival and death phenomenon with therapeutic po-

tential [J]. Circ Res, 2009, 104(3) . 304-317.

Razani B, Feng C, Coleman T, et al. Autophagy links in-
flammasomes to atherosclerotic progression [ J]. Cell
Metab, 2012, 15(4) : 534-544.

Wei YM, Li X, Xu M, et al. Enhancement of autophagy
by simvastatin through inhibition of Racl-mTOR signaling
pathway in coronary arterial myocytes [ J]. Cell Physiol
Biochem, 2013, 31(6) : 925-937.

LaRocca TJ, Henson GD, Thorburn A, et al. Translation-
al evidence that impaired autophagy contributes to arterial

ageing [ J]. J Physiol, 2012, 590( Pt14) . 3 305-316.

[13] Li MW, Mian MO, Barhoumi T, et al. Endothelin-1

(ML 3C o

overexpression exacerbates atherosclerosis and induces
aortic aneurysms in apolipoprotein e knockout mice [ J].
Arterioscler Thromb Vasc Biol, 2013, 33 (10). 2
306-315.

Zago AC, Raudales JC, Attizzani G, et al. Local delivery
of sirolimus nanoparticles for the treatment of in-stent rest-
enosis [ J]. Catheter Cardiovasc Interv, 2013, 81(2):
E124-129.

Corbin F, Blaise GA, Parent M, et al. Effect of rapamy-
cin on rat aortic ring vasomotion [ J]. J Cardiovasc Phar-
macol, 1994, 24(5) . 813-817.

V)





