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Effects of Ang (1-7) and Ang I on the Cholesterol Efflux in THP-1 Derived

Foam Cells
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[ ABSTRACT ] Aim  To investigate the effects of angiotensin(1-7) [ Ang(1-7) ] and angiotensin Il ( Ang Il ) on
scavenger receptor class B type I (SR-B I ), ATP-binding cassette transporter A1 ( ABCA1) and cholesterol efflux in
THP-1 derived foam cells. Methods Human monocytic cell line (THP-1) were induced into macrophages by 100
nmol/L phorbol myristate acetate( PMA) for 48 h, and treated with oxidized low density lipoprotein (ox-LDL) to construct
the foam cells, then were randomly allocated into five groups: control group, AnglIl group,Ang(1-7) group,Ang(1-7) +
Ang Il group and Angll + Ang(1-7) + A-779 group. The mRNA and protein expression of SR-B I , ABCA1 were deter-
mined by RT-PCR and Western blot, the intracellular cholesterol efflux rate was detected by liquid scintillator. Results
Compared with the control group, Ang Il decreased SR-B I and ABCA1 in both protein and mRNA, and inhibited the cho-
lesterol efflux( P <0.05). Those effects could be attenuated by cotreatment with Ang(1-7) (P <0.05). However when
incubated with A-799, an inhibitor of Ang(1-7) , the effects of Ang(1-7) on promoting the expression of SR-B I , ABCA1
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and the cholesterol efflux were significantly abolished( P <0.05).

Conclusion In THP-1 derived foam cells, Ang(1-

7) via its specific receptor MAS attenuates the reduction of the expression of SR-B I and ABCA1 induced by Angll , and

increases the cholesterol efflux.
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Figure 1. Morphological changes of cells were observed by oil red O staining(40 x 10)

2.2
SR-B I mRNA (ABCA1 mRNA FiZHIENm
TE THP-1 Y5 Py K 41 Bt rfr ) 5 25 1 6 BR 4] [

Ang I 5§ Ang (1-7) X% THP-1 iR M@K M %, Ang Il 41 SR-B I mRNA ABCA1 mRNA ik

BEWEI (P <0.05), Ang(1-7) 4 SR-B I mRNA |
ABCA1 mRNA FikWI B3N (P <0.05) ;5 Ang I
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HIL#E, Ang Il + Ang(1-7) ZH SR-B I mRNA (ABCA1
mRNA FIEH B3N (P <0.05) ,fH5 Ang(1-7)4H
B ZEREGEITFE L (P>0.05) ;5 Ang Il + Ang
(1-7) & %, Ang Il + Ang(1-7) + A-779 4 SR-B 1
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BY5 Ang I 4 ILE 22 S5 G124 L (P >0.05;
2 B3 MK,

SR-BI(191 bp)
GAPDH(307 bp)

B 2. Angl 5 Ang(1-7) Xf THP-1 iE 143k 20 B SR-B 1
mRNA FiEHIEMM M H Marker,1 Jy25 (AN IE4L,2 4 Ang T
21,3 K Ang(1-7) 4,4 7 AngIl + Ang(1-7) 41,5 & Ang Il + Ang(1-
7) +A-779 4,

Figure 2. Effect of Angll and Ang(1-7) on the expression
of SR-B1 mRNA
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400 bp
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GAPDH(307 bp)
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Bl 3. Angll 5 Ang(1-7) 3 THP-1 {18 % 40 i ABCA1
mRNA RiZBFM M Hy Marker,1 J25 X BEZH 2 Hy Ang I
21,3 M Ang(1-7) 4,4 7 Ang Il + Ang(1-7) 41,5 & Ang Il + Ang(1-
7) +A-779 4,

Figure 3. Effect of Angll and Ang(1-7) on the expression
of ABCA1 mRNA
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SR-B | \ABCAl EARIEHZ M
Eas (0 B4 AR, Ang(1-7) 41 SR-B 1 | AB-

CAl FIKWBIEM (P <0.05), 1M Ang I 4H . 0
HZ40 M & 1 SR-B [, ABCAL & IR iE (P <
0.05) ;5 Ang T ZH L%, Ang 1T + Ang(1-7) 4 SR-B
I \ABCA1 FEHMERLPBIGIM(P <0.05) ,HY
Ang(1-7) ALK ZER TG EX(P>0.05);5
Angll + Ang(1-7) L%, Ang [T + Ang(1-7) + A-
779 240 SR-B I ABCA1 & (A Bk 55 (P <
0.05) ,fH5 Ang I H L2 F LGt L (P >
0.05;14 EI5HM*EL),

1 2 3 4 5

w SR-BI (85 kDa)
S S A (-ccin (15 KD2)

El4. Angll 5 Ang(1-7) X} THP-1 & 4% 28 f2 SR-B 1

EERIEHIZM 1 s Axt B2 K Ang 14,3 4 Ang(1-

7)Y ,4 Hy Ang Tl + Ang(1-7) 4,5 7 Ang Tl + Ang(1-7) +A-779 41,

Figure 4. Effect of Angll and Ang(1-7) on the expression
of SR-B I protein

1 2 3 4 5

-— - ABCA1 (254 kDa)
D A S S—— i (15 (D

Bl 5. Angll 5 Ang(1-7) 3 THP-1 & %8 % 40 f8 ABCA1
EAREMFM 1 AN IEA,2 0 Ang 1 4,3 29 Ang(1-

7Y ,4 8 Angll + Ang(1-7) 4,5 4 Ang Il + Ang(1-7) + A-779 4,

Figure 5. Effect of Angll and Ang(1-7) on the expression
of ABCA1 protein

F 1. Angll 5 Ang(1-7) X THP-1 iR 1% 3% SR-B I (AB-

CAl RiZEHIFM (x £5,n=5)
Table 1. Effect of Angll and Ang(1-7) on the expression of SR-B I ,ABCA1 in THP-1 derived foam cells(x +s,n=5)
W SR-B I mRNA SR-B1 &#H ABCAl mRNA ABCAL FEH
25 X IR 0.748 +0.033 0.922 +0.016 0.732 +0.037 0.573 £0.032
Ang T 4 0.681 +0.036" 0.774 £0.027" 0.591 +0. 049" 0.482 +0. 024"
Ang(1-7) 4 0.884 +0.032* 1.151 £0.022* 0.803 +0.078" 0.681 +0.039™

0.823 £0. 040"
0.685 £0.029"

Angll + Ang(1-7)4H
Angll + Ang(1-7) + A-779 4

1.117 £0. 034"
0.806 +0. 029"

0.829 £0.074"
0.583 £0.039*

0.685 +0.056™
0.533 £0.037*

a N P<0.05, 5% AXIBAHHHE ;b N P<0.05,5 Ang T 40 H# ;¢ S P <0.05,5 Ang Il + Ang(1-7) 4 b4,

2.4 Angll 5 Ang(1-7) %t THP-1 B 1% 7% 46 i BB
[ B2 537 B 2 i
5o (0T IRAL LS, Ang (1-7 ) 3600 B 0 40 it iR

[ H R (P < 0. 05) , 1 Ang IT 21 JIH [ B i R
BB/ (P <0.05) ;5 Ang T 4 %, Ang Il + Ang
(1-7 ) 20 1 I3 40 i R 3 st o3 >R B8, 1 5 Ang (1-
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TYHEZR TSI E X (P >0.05); MA A-
779 J5 ,5 Ang Il + Ang(1-7) 2H HO 8¢, BH [ B3 HH R
BRIk (P <0.05) {05 Ang I 4l lLH 2 % 4%
B (P>0.05;%2),

R 2. BHLARE PR E B B &

Table 2. The cholesterol efflux rate in different groups

g A n NHREER R (%)
75 X IR ZH 5 14.024 +0.477
Ang T 4 5 9.071 =0.259*
Ang(1-7) 4 5  17.890 +0.874"
Angll + Ang(1-7)4H 5  17.688 +0.225"
Angll + Ang(1-7) +A-779 41 5 9.509 £0.478

aﬁP<0.05,5§EXﬂlﬂﬁgﬂH§ﬁ;b 7’*7P<0.05,5 Angﬂzﬂ[ﬁlﬁﬁ;c
S P<0.05,5 AngIl + Ang(1-7) 4 Ib%L,

3 3 8

JIFL [T S0 2 3 2 AR R v % i R 1K I [
st DA L 20 28, 0 455 3 Jok B R/ 15 W 40 174 L ]
Pt 32 ) JF W 6 A7 P08 2R | A A 53 LA IR 1 7% =X
HEME, PRIk L 336 2 2 o 3 A i R A1 JE 2 41
sk Z2 10 AR Bi7 3 Sh ks A 1 Ak i 4 e b =
B, SR-B I 2=% B R AW &R M 2k, B
THIE R ZRTIRE , B T 150 2 B 1R 2R 1 B R M BRI
JOEL 5 i 2 % g 2 P L [ KO D B A
AT A IE [ Pt B 25 F RN 440 Bt 22 i) 4 K] iz 3, 7F
5 o AL 40 B I ARG B 2 A A T e ) 3 A e
EEEIEM, 2ok [ ANE 2 b & I8 R EE R
% NG AR 5 T AN M R 2 1 e A ol 2 2 400 i 4 T
(1) SR-B 1 R S456 5, o 2% B e 28 1 v A JIE ] st i
AL K v 4 W A R PR 0 2 B B R [ e

11T A ST R I L R b ol A R 2K [ e I
Je 2% 25 MR [ e g 1) o % B AR AR VUK S SR-B T 43
BB IR AMAGA Y . ABCAL J& T 4F K & B
3 200 B I T 2 G5 A G B 1, B8 2 S o A
FEFRMEN ApoA 1 456,45 L ELH A P 174 [ e
Vi W RO E E RS ApoA T FRURSS 4 HE A B
R EE (0 P9 A%, FE80HT B EAR S, i a B T
Wit 22 A4 R [ B, AN, ABCAT 4544 i A7 A A%
HIRGE A XSS ATP 454 i ATP & AR Kt i N
IR 1 2 ) 85 S a 4R BE A B A RE RS L R R
P 7E [ B 5 A d o A gt DA A 2 B Lk 9 TR A
RN Z ok A AL Y OG5, ABCAL (SR-B 1 Jz AB-
CG1 X 1y %5 8 IR 28 (A 3 19 5 0 240 i R [ et

8 SR ANAT D [ S BT R 76 IFAE SR-B 1
AR S A T I IV A A T O s e a7 (1
WHBFIE BN TERN SR-B [ A4S 50 S E R
e R A

Angll 5 Ang-(1-7) %71 iy 1 48 S5k R 1 7RI
ERIKRRARER T ™4, Kb Ang I 32558
it ATV Z KA 5 45 402 18 200 i 389 4 0 JUL 40 A
KB B EF Ak KB B8 1 sl ok ok A 1 A6 1 4
M Ang(1-7) FEE T MAS Z R K AEFEHT Ang T #Y
e, AW B Ang(1-7) Mt ERK1/2 38 J%
FEPT Ang 11175 S 09F 15 WLA0 A3 i K 75, Ang
(1-7) ] 5@ 1 550 Ang 117 S 090 WUIE R K0 AL
AR A (111 PR N N S R I D T ¢ 2
N THP-1 ¥ E WM, Ang [ 4% N F «B {55
B FIESIA SR E AN 9 KK, 1M Ang(1-7) 3
ik MAS ZAKAT M IZAE . Ang(1-7) AT 45410 Ang
TiAES A E V400 ABCAL SR-B T ik ¢ vk
JIEL 3 7 5, a0 T 0/ o A A i T i R
IR, Ang I 5 Ang-(1-7) X} SR-
B 1 ABCA1 HJ3& 3K K IR [ e 3t H 2 A 5 g 40 o] [26]
P A DL AH G HGE

ARSI 1 D ST I R A AR AL S 3 N 4%
WP T8, R s, 525 AN LA L, Ang 1T
PO THP-1 P IR 40 SR-B 1 | ABCAL ik
Iy 20 fE [ AN, 1 Ang (1-7) W42 2 SR-B T |
ABCA1 [R5, 34 I I8 [ B A0 5 Ang (1-7) AT 454
Ang L%t SR-B I | ABCA1 3k iy 3l I /E FH , & m il
[ L A Ang (1-7) B¢ S VE 324K MAS 3%
FEHLR A-799 J5, Ang (1-7) 4] Ang IT (4 1E FH 5
TR PN Ang(1-7) 183 MAS ZAKA 5 % 154
Pt Ang TAOFE . R SEH R W] Ang (1-7) W] AR i
K2R L SR-B 1T (ABCA1 B33k, 1 fin fH [# mg 4h
T, NI NATTEIR 7 30 Bk ok A A A T B A2E 1 3
BRI . {H 2 Ang (1-7)/MAS 158 5o W £ %
BREFEDT Ang [T 10 SR-B 1 & ABCAL ik,
DA K3 aok WO 46 5L (A L i 2 A IR 31 2 2 3 A A i —
T IRAMSY Ang(1-7) 5 Ang Il Z [H] i FHE G
FLAERIBL , AT REAE Ry B 16 20 Ik ks B A A 44 it o
SR B e R R B
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