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ACE2 x5 & #E 5 5 A\ B a8 Bk A B4 R B9 L A BT AE AR

T %, A,k R R, HRE (400016 F PR, B IR PR AL R 25 BEAT =, B PR A k=i 500 124
I G SR E)

(HWZE] Hry WENEZHE (lipopolysaccharide , LPS) 355 il 48 N Bz 41 i 451 43 ) 40 M b P 2% 5
1148 & 7k ZX 4L 2 (angiotensin-converting enzyme 2, ACE2) R8I R, BT ACE2 X 1145 N %2
AR5 s PRGBS I e e . O3k e A TR (0,10 100 1 000 ng/mL) LPS 755 A i
T kN 2 40 M ( umbilical vein endothelial cell, HUVEC) S H 35457, A\ B 40 M (9 M1L975 40 ifg ( human acute
monocytic leukemia cell line, THP-1) Zi {3256 W 2% HUVEC BT TERCAS . ANSEER I E 4 NSEI 4, 7
A ARZATA AL B 25 X BRZH 1 000 ng/mL LPS Zb3 6 h fAAIZE (L 10 pumol/ L G210 il b P AR
BRI R AP PP LA 10 wmol/ L A779 AL 3 X IRALAY AT79 ZH(n=3) , Western blot Jz RT-PCR
Peor Ak ACE2 2 AN EE R 58, ELISA yEAS I 40 M b3 b8 5K = [ (Ang 1) (I3 R5K % 1-7
(Angl-7) S ZHMLE RGBS 707 1 (ICAM-1) B & 6 G500 SR 20 M 26 B S 56 mT DL G Bt 72 HUVEC E 1Y
THP-1 A5, FhMT A AIESE LPS 75 Sy B S AR PE i 2535 i (P <0..01) ; Western blot £ 5 i
7, LPS 55 HUVEC il Ml v ACE2 3 A /K028 0 B2 i #5020 (37. 33 £3.50) % (P <
0.01) ; RT-PCR Z5 5 @R, BB  ACE2 mRNA 25k 7K 4028 10 B 20 53 2070 (26. 31 £2.19) % (P <
0.01) ;ELISA 455 7, B AU ZH #5050 BRAE 0 B 7% Angl-7 W& FEAR(P <0.05) , Ang I & ICAM-1
B T8 (P <0.01) VDB A PR BRI 4] ICAM-1 (g 35 FEAIR (P <0.01) ,A779 LA 47 (X}
FHZH ICAM-1 B THR (P <0.05) . &5 LPS i34 s HUVEC 4l 5 HAG MRS 55 ACE2 &3k
NI SE, 28 ACE2 HAA —@EHiFFHER .

[X$ER] JEZWE; ACE2; [k N K 40 ; FRA% 20 i
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Anti-adhesion effect of angiotensin-converting enzyme 2 on human umbilical vein

endothelial cells induced by lipopolysaccharide

He Yun, Yuan Yinglin, Zhang Qin, Yang Fajian, Yang Junxia ( Department of Pharmacology, Chongqing Key
Laboratory of Biochemistry and Molecular Pharmacology, College of Pharmacy, Chongqing Medical University, 400016,
China)

[ Abstract | Objective  To investigate the relationship of the changes of cell adhesion with the
expression of angiotensin-converting enzyme 2 ( ACE2) in vascular endothelial cells after LPS injury, and to
determine the antagonism of ACE2 on increasing adhesion caused by vascular endothelial injury. Methods
After human umbilical vein endothelial cells (HUVECs) were injured by LPS at different concentrations (0,
10, 100 and 1 000 ng/mL) , the cells adhesion was observed through human acute monocytic leukemia THP-1
cells adhesion experiment. The HUVECs were assigned into 4 groups, including untreated blank control cells,
injured cells (induced by 1 000 ng/mL LPS for 6 h), injured cells with pretreatment of 10 pwmol/L losartan
potassium, and blank control cells with pretreatment of 10 wmol/L A779 for 0.5 h. Expression of ACE2 at
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protein and mRNA levels was detected by Western blotting and RT-PCR respectively, and the contents of Ang Il ,
THP-1 adhered HUVEC

showed green fluorescence, and the number of adhesion cells was increased significantly in a dose- and time-

Angl-7 and ICAM-1 in the cultural supernatants were measured by ELISA. Results

dependent manner (P < 0. 01). Compared with blank control group, Western blot results showed that the
protein expression of ACE2 was reduced significantly in the injured cells by (37.33 £3.50)% (P <0.01),
RT-PCR results showed that its mRNA expression was decreased obviously by (26.31 £2.19)% (P <0.01).
And ELISA results showed that the content of Angl-7 was decreased significantly (P <0.05) , but those of Ang Il
and ICAM-1 increased significantly in the injured cells than the blank control group (P <0.01). The content of
ICAM-1was obviously lower in the losartan potassium pretreated cells than the injured cells (P <0.01), and
higher in the A779 pretreated blank cells than the blank control (P <0.05). Conclusion
induces cell adhesion in HUVECs, which is closely associated with down-regulation of ACE2. Our results

LPS treatment

Jul. 15 2015 1303

indicate that the molecule exerts anti-adhesion effect in the process.
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145 PN Kz 40 e ( vascular endothelial cell, VEC) 7E
ARG ERAE T, 22D RE AT A% A MG
FRFEE N, IR 5 e A A I 20 B R I TR A 2 30
Jik 585 #% 5 1k ( atherosclerosis, AS) ] 3= B 95 3 4F
?E“: o [t B E-MEEKERSG( rennin-angiotensin
system , RAS ) 7E98 55 ML | M H A S N FR B A 28555 0 T
BE T EEMEMN, 5 AS kA kKRR VM
%P 4F B Bk 5 {k il 2 ( angiotensin-converting
enzyme 2, ACE2) /& 2000 4F: Donoghue 2" HF5¢ & IR 114
RAS B ot , L BAT — @ M SR e, =0 A T
O M S P S5 2 21 K% it A8 P B AT i -9 UL 4 i
FE RGN, ACE2 Jyifil 4 % 7K 3R 5% AL 1 ( angiotensin-
converting enzyme , ACE) i [R]J5L4) , —Fhm] K i 3 B2 5K
% | (angiotensin [, Ang [ ) Fllfil % 'Z 5K & 1 (angio-
tensin 11 , Ang I1 ) 7K i % 1L 55 & 7K & 1-7 (angiotensinl -
7, Angl-7) BRI , IEAE T HoRe S 2 4K Mas, &
RO M RGEER . HER S S 50 P
193 VA B 200 JEL 285 A4 398 o 0y 5 R % Rl BE A R BILAR], H
T N AR i 20 DLARGE o AS RIS S8 o ST I A B A
PARERY KGN AS W] SE 30 2H ACE2 33k I B i Ang
IL AT Angl-7 25 RAS 8 5% #9520 B Ho A SR A 4 i
B ERI R 22 4, #R9F ACE2 7E LPS 55 HUVEC i
Db i RE RO VE T, 5 e h e 25 iR 97 AS 4245
LILYR 3N

1 HRSH®

L1 A
fig Z B (lipopolysaccharide , LPS) ] | Sigma /3 5] ;

FAUPHB B Santa Cruz 24 W) ; A779 W B = PSH i A1
PR ARA PR 7] pH ZEEHRET (BCECF-AM) 12057 &
W4 B 2R RAEYIBARITEI ; Ang 1T Angl -7 il i (5] 6
[ff43F-1 (intercellular adhesion molecule 1,ICAM-1) A
it B A 2 W [6F 75 ) %2 ( enzyme-linked immunosorbent
assay, ELISA) 17 & B 53U R AR RHE B AR A FR
23w 3 TRIzol S RNA UG & B TaKaRa 23] 5300
5553877 & (iScript™ ¢DNA Synthesis Kit) 1§ [ Bio-
Rad 5256 %1870 23 7 s PCR Mix 32800 &0 3 ) M4 B
B IR W ACE2 SN2 B-actin 5] ) Hi IR
PEARA D AA PR 7] & il ACE2 — 411l H Abcam
N7 GADPH —$t & — P14 B Proteintntech /3 7] ; ECL
BRPALF K CIEY) W B Advansta 2\ &) ; RPMI11640
BEgR3E R4 1L (fetal calf serum, FBS) | JRFFIA B
HyClone 23 7] s H A a0 24 o [ 7= o3 A 4l M ik
N EZ 40 2 (umbilical vein endothelial cell, HUVEC) &
NE R 40 M I % 4 M2 ( Human acute monocytic
leukemia cell line, THP-1) iy 88 J% BE B K A W4k 2
55y 2 PR SR R AT
1.2 AR A 20 ROAR A5 AL B R 52 B 4 4

¥ HUVEC 40 g F & 10% FBS ) RPMI1640 %35
BEAE 37 °C 5% CO, W 2610 T B 97 o UM A K 4
JH0, BeRh T 24 FLIEFRAD , Fr A N G BEGTIG ) , SE
BRI E LPS (1 1% FBS 85 97 3% | 4k 215 57 A ] i}
() , 175 ML PN B A 451 43, AR e f: LPS 5 Yk JiE
SR JE SRR N e AL R 4 4H(n =3) . D
1 000 ng/mL LPS #b3H 6 h A , @l A5 LPS ¢
TR PBS Jyzs X BREH, DL 10 wmol /L 4 7D 30 B 15
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AEFE0.5 h RS S R IP S ZH, @ LA 10 pmol/L
AT79 WARFE 0.5 h 128 OV RRAL O A779 4
1.3 S mieibm £k

25 pmol/L BCECF-AM %2544 {6,0. 5 h 1) THP-1
22, PBS Wi 3 ¥R, LA S x 10° EAL T 19 FBS 538 3%
T R EIREAZ AR A3 )42 0,10,100,1 000 ng/mL
LPS 55 24 h i3 HUVEC 4i i i 24 £L 55 57
H, T COBFRMILR IR 2 he UL B3R M, PBS st
2 PR ARFE B THP-1, B THO0E & WA T
5, BALREE S DA R EF E4, I ] Image-Pro Plus
6.0 FIMRAL BEER AT, X R 5 R AR 9L BEmi T 5. 4%
FRSIK T A% 1000 ng/mL LPS F50.1.5
6.24 h [ —it HUVEC #Jfi.
1.4 RT-PCR #m ACE2 3 B & ik KF

IR Trizol 1800 G UL -BARBUS RNA, 00 HE sk
Z H:5 x iScript reaction mix 2 L, iScript reverse
transcriptase 0. 5 pL, RNA template 1 g, Nuclease-free
water fi /%, 10 wL &£ %&,25 C 5 min,42 °C 30 min,
85 C 5 min ¥, 5 i cDNA, DL AR 4T PCR
PG R L BT S 1 P 5 L35 1. PCR BOVLAR
%4 ¢DNA 2 pL,PCR L3519 1 pL, PCR FiiE51 4
1 nL,2 x PCR Mix 12.5 pL,RNase free dH,0 8.5 pL
FCA 25 wL A& Z . PCR ¥ 8 Z&fF: (1)95 C 3 min,
(2)95 C 30s, (3)68 C30s -1 C/EH, (4)72 C
20 s, (5) EAEALYR(2)13 AR, (6)95 C 30 s,
(7)57 C30s, (8)72°C20s, (9)E\ELHLE(6)31 4~
E¥, (10)72 °C 10 min, Ht 5 pL PCR P=¥jit1T 4%
T W BE B HL UK, T Bio-Rad b7 &G U4 &R 41X
(Chemi DOC™ XRS) Hl%% , I FHIZ N R G Image
Lab ™ RS 8 1 R AT 43 0. H S 5 2
B-actin Z& AL L LLME A1 04 H A9 ) mRNA A XS

arit
&1 ACE2 0 B-actin {95\ ¥ 5 51 R =¥ K &

TR
(bp)
ACE2  NM 021804.2 Fji#:5'-GGTGGGAGATGAAGCGAGAGATA-3’ 190
i :5’-TGTGCAGAGGGCCTTCATGTTTA-3’
B-actin  NM 001101.3 _|Ji%#:5'-CGCAGAAAACAAGATGAGATTG-3’ 237
R :5'-GCAAGGGACTTCCTGTAACAAC-3’

R HERERSS Bkl

1.5 Western blot #m| ACE2 ¢4 & & & ik K-F

Fi-2 6 AIAH S LH AN R, JFHIVS PBS BE 2 1Kk,
BTN 200 L/ FLE I 24630 T UK 555 241, DA
WA 2L T 4 °C .12 000 r/min Z5.0> 10 min, JT
EWESBIINAGE & EREGE IO T kK & 10 ming

Y A5 2 R #5 WA T SDS-PAGE HLIK , I 44 73 25 11
HEH E PVDF I L, ] 5% 4 Mg A TR -
HH 1 h, 53 5N —H T 4 CEF %, A TBST
PES min/R x3 WhE, 5 - H TEIRKE 1.5 h,
TBST & 5 min/¥X x 3 K., H] ECL &8 R fb2r &I
W5, T Bio-Rad k2% & 5t i3 & 484X ( Chemi
DOC™XRS) g 3 REE G, HM&HS5NS
GADPH 545 (1565 B2 LB o B 98 AR 3 1
1.6 ELISA #-# Ang I \Angl-7 ICAM-1 4%

3R &40 HUVEC g 37 , 4% BEAH Y ELISA
A GV 454, B AR T N =450 nm 4045 OD
{E,315 Ang 1 \Angl-7 J ICAM-1 fJEEH & &
1.7 %itsae

LIEAR LA & =5 Lo, R H] SPSS 13.0 GEitHi s
BT R T 22 00 o

2 HR

2.1 LPS#-3in W & am e fb M &

WAREE A ARG ULEE AT UL B THP-1 28 fifd 26 B
TEBIEE =M HUVEC IR 40 i |, 5% % 55 1
YA WA SR AT G THP-1 A (& 1.2) .
A I N B2 4B AT THP-1 2 R R A e FE B, R
F Tmage-Pro Plus 6. 0 {573 B 34 % >R £ R h Y
YECEE ST E, FrAs 45 5 R A 9L ZhF ) THP-1 %t .
FHASTR M B LPS 4P HUVEC 400 24 b )5, ZhFHAE
HUVECs | f) THP-1 %+ 4 %] Jy PBS 4H (748. 7 +
26.0) ;10 ng/mL 2 (1 040.7 +106.9) (P <0.05);
100 ng/mL [ (2 204.3 +91.8) (P <0.01) ;1 000 ng/mL
ZH(2882.3 £129.9) , ZRHG %=X (P<0.01),
FH AT D LPS Ab 3 21 240 Jfd 285 BT A0 25 1 ok B2 (R
PBS 20 ) S ik BRI E B 3 s in (P <0.05,P <0.01) ,
1E 1 000 ng/mL B 3k B KA . FH&2EH 1 000 ng/mL
LPS i 5 HUVECs A [w] B} 6] , &5 B 78 HUVECs | 1
THP-1 #2437 0 h 24H(267.7 +17.3);1.5 h 4
(241.3 £17.2) ;6 h 41(424.7 +24.8) (P <0.01) ;24 h
H(677.0£22.9) , EREGIH¥E X (P<0.01), H
UEAT DL LPS b3 6h 28 Jfd 266 45 4525 % BRZH (0 h
H)BEHM(P <0.01) 407 24 h 3K KA
2.2 fE Wk mitF ACE2 ¢ mRNA &k

K RT-PCR ] ACE2 mRNA 23k, 255K 3
7,1 000 ng/mL LPS 43 HUVEC Zfififs 6 h fity 45 5l
LHHE 25 (AN BB 2 ACE2 mRNA 323k /K F 5 2 R4 A% T
(26.31 +2.19)% (P <0.01) .
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A:PBS;B:10 ng/mlL;C:100 ng/mL;D:1 000 ng/mL

B 1 THP-1 X AREKE LPS %S 24 h j§ HUVEC Z5MHiE R

(%244 x100)

A:0 h;B:1.5 h;C:6 h;D:24 h
El2 THP-1 %1 000 ng/mL LPS 438 7 [E bt i8] fF HUVEC B9 FhBHHE R

B-actin(237 bp)—

1 2

1. =G Rm;2 . Am
3 RT-PCR #ill%& 48 HUVEC 28/ ACE2 mRNA 3%

2.3 eFARmET ACE2 0% & R ik

¥ Western blot ¥l ACE2 T 315, WK 4 fr
T BRI s P BRZH ACE2 7R [ ik KO i B %
KT (37.33£3.50)% (P <0.01) ,

1 2

—
GAPDH( 36><10*)H“

LG Rm;2 A 0
B 4 Western blot #0440 HUVEC Z0ff19 ACE2
E=F 3

2.4 EFARmIET Ang [I & Angl-7 6494

K H ELISA Kzl Ang 1T % Angl-7 125 (15 4t
BRI 528 0 BRALA BE, JEAR B b3 P Ang 11 35
A30H 25 11 % BR2H (38, 71 + 4. 88) pg/mlL; 5 %1 44
(91.70 £8.33) pg/mL; [Al B 4 L _I- %5 0 Angl -7 £ &

(RAEMB x100)

o3 A R IR (114,33 +24.51) pg/mLL; K5 B 25
(48.38 £17.24) pg/mL, AT UL, 5 %5 0 BRZHAH
Lo A2 Ang [T &5 25 sy (P <0.01 ), [A] i 4
Jid FiEh Angl-7 & 5N EFER(P <0.05) .

2.5 wERNE@F ICAM-1 494%

WE 5 B, LA 1000 ng/mL LPS Zb¥ HUVEC 6 h
(AL AR ZE 240 B 35 ICAM-1 B i s xR 4
WEFRE(P <0.01) , AT1 SZRF5 4 75 S v 4 40 3
A ICAM-1 5 B EFFIR(P <0.01) , Angl-7
FRSEPERE PR AT79 4b PR ZH ) 45 28 (4 %) B4 ICAM-1
i REIRE(P<0.05),

1000

900} b
— 800}
—
E 700} E
2 600}
I 500
< 400f a
= 300}
-
o 200F

100}

0 1 1 L
1 2 3 4

Eibl]
1= G5 B2 B A 40 3. R V382054 . ATT9 40
a:P<0.05,b:P<0.0l, 5= ReLrb4;c. P <0.05,
d:P<0.01, 5474 28 1b 3%,
5 ELISA #%il|& 48 HUVECs 4ffifh ICAM-1 &8 (n=3)
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3 g

AR TSN AS 2O i I 5 s 2 26 1 i 2
R, 2 T RO R I R P T B RS,
VEC 451 X DRt WA Ry it AS JE G . 78
o R ILAEE | e 000 H WA L LPS | JRE A 5T, 1 Eh i A o
WR 51 VEC 451407, Ba S 15 A6 %) N Bz 40 M 5 B o735
IR VRN, fE A T A A N B AR R B
gkmfe BN FRERTY , A AT R BN K TR IE
JRASRE I o LPS SRt > [ 20 B 7 i 40 e
FNEER ,J& VEC 301405 15 23 s 70, w3 o B
g a1 OO T A N B i, 51 VEC JE S
SIHRER R . P, AR 286 R FH R Rl LPS 4t
L HUVEC 4ii il 75 5 244, 25 Rl 1.2 FoR, 1
A% A 0 06 B S 30 v SR A 1% LR THP-1 200 1 355 B 2%
5t LPS Y B [ AR P 3 0, 76 1 000 ng/mL B 35
S RBIE , WA K A MU A A R A L . 8
A HUVECs 5 THP-1 [y acd #2 vb, BB o3 1 i 2%
INERH JOEMEE R AEF B VEC Hr ) ZE 6 2+ 241K
KRR, 2 LPS A3 5 HR R 2R N, 7E 6 ~8 h
BRI A L 5 24 W7 Az ah 45 B R
TE LPS Zb3 6 h B, BA% 4 A 26 B 55 © 8028 v Bl
SN, B S 1 000 ng/mL LPS 403 6 h 4y ¢
ST PN B A A A R 1) B AR 2 A

5T K8 ACE2 7E AS JE B A& JE& (1) 5 B ok A v
% T /R Y . Thomas %7 4R i# # I & M
(apolipoprotein E, ApoE ) filt = 1 ACE2 %t [K] & H /N B
AL ApoE JE PRI /B AS BEHR T AR F 1, R
S0 S 39 98 . Thatcher 25 Bk —B3E S92 T 5
Ji 1) 5% (41K %% 32 i 25 11 32 4 (low density lipoprotein
receptor, LDLR ) 2 K] & i /)n B T B gk 2480 JH A L,
LDLR f ACE2 PRI 38y it /) Bl M 58 15 Wk 400 il 2 i
TGN, R P B2 A0 MR MBS . Sy it — 2B 4R ACE2
TE AS KXt VEC {520, 4 55 5 Xf HUVEC
ACE2 5 1 MEER R AT 1A, 45 R B, 52 1
X HRAL HL B, A R 2 ACE2 25 1 R ik K - IB 35 %
K T7(37.33 £3.50) % , ACE2 mRNA &k /K- i 35 5
7 (26.31 £2.19) % , %45 KR W 4G T aE 5
ACE2 ZRikBEAIAHDC, #2718 ACE2 X I 4E P e BA —
HLEERER

VTAERI S & B, FR K ACE2 B9 3= %24 L g
B Ang 1 KA BTG TE PER) Angl 9, DL LK Ang 1l

KA RS Z IREARAE BTG Angl -7, X 5 & i1k
RORJRTE Y 400 A5 R, A 2 20 45 3 F— A
T MRS ACE-Ang 11 -AT, Hl#S , HoA% 0
JR B Ang I AL AT LA A 345 ML T LR A S AS
(i A TR B S B AR T L R AR S i i
DAL 7 400 B 080 1 S FEBL A XoF LA P Rz s e 42 k) 42
AR5 o T ACE2 FOMEAL =) Angl -7 it S5 H A
B SZ2 R Mas AHE A, BT Ang I 72242 #4901
RGO E AL B R Ui, R B I Y . Yang
25 PR Angl -7 AbBE ApoE i /NEAERGS AS 1]
g AR FFIE M A BE B AR . AL R EIR, 5
25 R BRATAH B, ACE2 %38 1 2 B IR i 40 A A R 401
Y g Ang I 5 5 2 T, 1 Angl -7 5 500 1
AL, I — 5L T ACE2 %t VEC ({847 /R F 23
SEAK ARG P B2 1) Ang ITFAHAR A= BN P B2 B (4P
YE I Angl -7 T [l SR o

25 AS RIHHGS FEROB M T EEA R R
Kt S PERRE MU R SO G R R A =R, 3o
ATFEAS [ 20 S 20 L AL o v, B R S AR RN AR,
Hh R BR MR S B 5t TICAM-1 754 5 B2 440 I ]
PR RN TR A R R B TR L B AR
T 8] Ang Il 55 Angl-7 2752 5 HUVEC 5
THP-1 £ 5 1 9 B0 o 2, AR S 804G 000 T 4% 261 286 i
43 F ICAM-1 [l 8. 255 B L4 P B2 W0 40 840
Ji , ICAM-1 J¢ Ang Il &3 B . AP Ea] L
PSRRI Ang 1115 AT1 32 k45 4, BH 1k LT U3 B
ST . SRS B R 2 VD HU A AL S , ICAM-1
ErR RO B E R, TESE T Ang I JTHER VEC
PR  ICAM-1 _E R L = — , B Ang IT AT A3
i ICAM-1 fy &5, T R FEAE BE MR AT, 45 Liu ¢
WFSEIESE Ang 11 38 1 98005 T 2942 46 NF-B {5 51
B, B ICAM-1 78 A o L 487 P9 Bz 400 i vp 2% 368 1 41
A5, He &5 HFFE £ W Angl -7 &I 1E
FIREE Y ACE2 3 23 ] 78 B 40 Mg o ICAM-1 55 &
YRR, N T 3E— 53030 Angl -7 (OHLEEBHEFT , 4%
SEIOFH Angl -7 FSEPERLT ) A779 AL PR Angl -7 £
v LB AN 6 B /0 0 2 0 R AL 4 OR BOR,
A779 2] ICAM-1 & B 28 (0 IR 21 B 3% T i, 48R
Angl-7 W] DAREAIG ICAM-1 1955 5, 95177 % 4% FL 40 3 bt
EM. KT Angll 5 Angl-7 25 ICAM-1 KK AR
HARAE S %, B AT AT, B i — R

25 LTk, ACE2 HAA —E Myt a6 MHER , HAEH
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ML AT RE S FEAIK Ang 1T & 2, FH i) Angl-7 & &, 1T
6] 323 T 18 ICAM-1 ZKSEAH
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