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M4 A E 1l LXRa B2 U8 15 THP-1 PRI KR40
ABCA1.ABCG1 #éik K IH I8 i 1

BX #1', BREd, AEK, BERAS, & &7, BRER’, TR, K &, EE%’
(LXK THE—ERASH b s KirT 410005;2. &4 K Fe 8RBT SHRBILEZRHEELLRT
MK FEFAL TR TS 5T RATH & R A3 P8 3w AT 421001;
P RFHEZERBER Hd B KT 410013)

[E@iF] wFAREl;, ZHRBRFLEESEHEEBRAlL, ZHRRTL5E64EKGC1; REBERE,; X
T«

[ ZE] HE MRadARE 1(Ang-1) @it LXRa A% THP-1 Rtk &K 40 e = B BRI 35 45 & & 315 1K Al
(ABCA1) ABCG1 & A fefe B BEk . A% 160 nmol/L ik B5 % -F A THP-1 4% 20 A4 A E » 28 18, 50 mg/
L fFACRRE B A& G (ox-LDL) £ 98 F 48 L A7 I8 T st iR e, | % MUAR SR 3E I dm e s 52 B o A AP R4 A= Ang-1 &L
PP LE R R SO A ) 4w AR ] BE A B K T, & R AR & A M dm B A BE R R o, B R R E & PCR A=
Western blot # ) ABCA1 ABCG1 %A ; LXRa #3h 7] T0901317 K47 #) 7 GGPP 4 %] 432 THP-1 Rt ik smfe, &5
B Ang-1 B ZFp4) THP-1 RobLien ik om i e B BE 37 ) T ABCA1 ABCG1 & A ; LXRa # 7% 7 # 4% Ang-1 5 AB-
CA1.ABCG1 &iA B e B BE b e p b 46 A, 518 Ang-1 AL i 494 LXRa & & B4k ABCAI = ABCG1 & ik
KT Y THP-1 BoPE K 2a fe i A2 [B) B b
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[ ABSTRACT] Aim To investigate whether angiopoietin-1 ( Ang-1) regulates ATP-binding cassette transporter Al
(ABCA1), ABCGI expression and cholesterol efflux through liver X receptor o (LXRa) in THP-1 derived macrophages.
Methods THP-1 cells were incubated with 160 nmol/L phorbol ester to transform into macrophages. Subsequently,
THP-1 derived macrophages were exposed to 50 mg/L oxidized low density lipoprotein (ox-LDL) and cultured with typical
approaches. The experimental groups were divided into control group and Ang-1 group. Liquid scintillation counter was
used to determine the efficiency of cholesterol efflux. Lipids contents were tested with high performance liquid chromato-
gram (HPLC). Real-time PCR and Western blot were used to quantify the expression of ABCA1, ABCG1. THP-1 de-
rived macrophages were pretreated with LXRa angonists T0901317 or inhibitors GGPP, respectively. Results  Ang-1
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obviously reduced cholesterol efflux, and downregulated ABCA1, ABCG1 expression.
interfered Ang-1-inhibited ABCA1, ABCGI expression and cholesterol efflux.

LXRa angonists T0901317
Conclusion Ang-1 decreased THP-1

derived macrophages cholesterol efflux in a LXRa dependent manner and downregulated ABCA1, ABCG1 expression.

SR REETE AL ( atherosclerosis , As ) S0 i IfiL & <
o 1) 2 B, TP IR AR ZE LR AL As A=
R 2R T L W A B 05 96 T 4 L T i
As RIRIY ARG Z " o i P i R B £
/B 980 T BN B e AU I R 4 I 1Y
TR A BRI 45 A & 53 K (ATP
binding cassette transporter, ABC) ZZi%H1 ) ABCA1 Fl1
ABCG1 FZEHFTFBA R L . ABCAL /402
IR P O M R M A = IR B9 BIR R E AL
(apolipoprotein A1, ApoAl) & BT A= /&5 % B IR 85 M
(high density lipoprotein, HDL) , ABCGI ) 3= TR 33
2006 A T 1 2 B DL Rt 4k 0
5 ABCAT ABCG1 R IIEERLEDG T As BOBT A H
AEEZ XL, FF X 2K a(liver X receptor alpha,
LXRa) SEAZIR A2 A U O G R BB 01, 2
SRS X 324K (retinoid X receptor, RXR) & il 5+
TIRIRIE B IS ABCAT JEH 31 FIX LXR B
Jof (LXR response element, LXRE) g A T ) i
ABCAL 3 A #% 517 ABCGI 1 & LXR # 3t A,
LXR/RXR fiEHS /N ABCG1 ik, A2 #F ABCG1 B4
A A A 1( angiopoietin-1, Ang-1) /&
— AP A B RS UESE Ang-1 BAT
& As A R AR T (HH S g oA il =2 T Y 5 22
AN AL AR SRR R, B
EALRSETE Y35 FU 32K A ( peroxisome proliferators-
activated receptor A, PPAR-A)  Ffb4E K K F Bl
(transforming growth factor, TGF-B1) %5 il i ¥ 7
LXRa 7K P50 ABCAL Fl/5 ABCG1 ik K 4l g i
R R S BRI, A5 R 7ESR Ang-1 275
&5 i3 LXRa 95 THP-1 VR PEH IR 40/ ABCAL
ABCG1 FRik MMM A H [ B i1

1 M#EFTEE

1.1 {XERF0iH

SL Bt 7% 2 & PCR (U # (Applied Biosystem, %
&), ## % G L ( Beckman Optima, % &) ,200 & &
R A 2,3 (Perkin Elmer, % ), FJ-2107P & 7 (&
WM 3D E & =~ =) ), THP-1 A4 4 H &
A7 28 B Ak (B R B e B E ) |, 6 KBS ( Sigma,
%(E),E4 A Ang-1 & & (Santa, ¥ &), # # % %

F B 4% KM ( Promega, % [E ), ABCA1, ABCGI #n
GAPDH 5|4y (= ## 3£, £ E ), & RNA & BUR 7
B(EAIY,FE), TEEaLTFTEFE(ES X,
WE),[H]-M E B (Sigma, £ &), &3 A ABCAI
—30 &I A ABCGl — 31, & HA LXRa — 375 (AB-
CAM, £ ) , R AW BATIT S L F R A -4
(ZE=X,¥E), £F A B-actin — i ( Proteintech,
FE), HARAH NI O HE oA,
1.2 ¢HpaLEsR

THP-1 224 20 8 Fl 4 10% fb 2F fn ¥ &9 RPMI-
1640 3 3 35 & 37C F 4 5%CO, B % J 35 F 4
BER R, LW THP-1 B EH E 6 FLK, v
N 160 nmol/L Wk Bide B2 24 h, i S H L h
Evmm, HimAd50my/L ALAREERES
(oxidized low density lipoprotein, ox-LDL) &7 T i1 i
Fr gx BIEFR A8 h A H 0 0 B A R, T HiE Y R
THP-1 J7 P4 ¥ 3% 40 e,
1.3 SREBE‘IES T

ACFE 5 B9 THP-1 I 1 % v 48 B | PBS % 3k 3
K, NEE 0.5%NaCl % 7, F 48 7= 40 j A w4 32
s, MENEEELARTRABETRER 1 /L
WA, B — TR I 77 ] & i 0~40 mg/L By 2
B AT A BR ., B 0.1 mL JE B B A7 v 75 B i o 40
MR BRE & B AT B MR T T, AR B
ZCI8HP , HIEAC, UFHE : EEK: 0HFA
oA YR A, R 1 mL/min % 8 min, 216 nm 4 4%
MR, T AR B Y B E B A, B [ B AR B K AR
M| % % A2 BZ (total cholesterol, TC) , % fH [E B 4 &
% B JIE [E B2 (free cholesterol, FC) 4 fE [E B2 B8 ( choles-
terol ester, CE) & &, mg/g 40 B 4 2L,
1.4 FEEEERY

R fE B B RO L E S B OUER [15] B AT,
THP-1 J% ¥ E " 40 # Ik B & K 60% ~ 70% &,
0.2 mCi/L ["H]-f8 E B % & 48 h, K jg I PBS k%
L, 4B H 4 10 mg/L ApoAl # 50 mg/L HDL
ty T fn v RPMI 3% 3% £ 55 %% THP-1 IR M 94 0% 48 B
12 h, J AR R MR TF B 00 3 o A g i
[H -8 [ 8 4 2 % i1 % (count per minute, CPM) ,
JEE B £ (%)= [ FEHREF L CPM/ (4L
CPM+3 3 4 % CPM) 1x100% .
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1.5 SEEPEEEE PCR &

% Trizol R 7| & % 1F U ¥ 45 92 BUE RNA B 2 pg
HEAT 3 B A0 LA 3Ok B PCR, ABCA1 L5 4
H 5'-GCTTCAATCATCCCCTGAA-3', T i 51 4 4 5'-
TGACAGGCTTCACTCCACTG-3'; ABCG1 L iz 3| 4 4
5'-CTCCGGCTTCCTCTTCTTCT-3", T ¥ 5l 4 % 5'-
TACACGATGCTGCAGTAGGC-3'; LXRa b % B 41 4
5'-ACGGTGATGCTTCTGGAGAC-3', T # 3l #1 % 5'-
AGCAATGAGCAAGGCAAACT-3'; § % GAPDH _t i#
Bl 41 A 5'-CGACCACTTTGTCAAGCTCA-3', T i 5| 4
¥ 5'-AGGGGAGATTCAGTGTGGTG-3', RT-PCR & 7!
EWTHELEEY TAENE,Z94CTH L M3 min;
94°C 7 £ 20 s .55°C 3 K 20 s .68°C #E1# 20 s, 1& 3F 35
K L68CHE M HE K R JE 5 min, fTH % qPCR ¥ 3 &
FEH K A Melt # & 24T, £ &40 & A AACt
% ,GAPDH &R 3K1EH W5,

1.6 BRERRERN

AL FE 5 B THP-1 JR M8 K 4 M R BN &
3% #3000 r/min B0 10 min, 3 % E %, H PBS
BRI R, REBQERERIPIIEY, EE MmN A
MLZLAE R RIPA Fn % & B 40 %) 77 PMSF (& 47 th 94

16),k F#E 25 min, %% E EP & W, 12000 1/
min 5 10 min, /NG R _FE R, IE R & &, -20C
AN RAF R
1.7 Western blot #&il

JF SDS- 2 T4 ¥ Bt &6 A o ik BE WL KR, AN S
pL B BT L E 8 o FEmRE, &FARILF A 50
pg K& A BRI # R E A% N PVDF kWA
g TR IERCR, # PVDF JEE T 5% A5 417,
ZETHRE 4 h, 2B B —H,4CHH IR, %k
H ., TBST % ¥ 79 3% 3 &, & %K 10 min, 7 A
1 : 1000%y AR T A A BEARIT o — 40, EHHEH 2 he
TBST % % 3 %, & % 10 min, PVDF f& L & /v
BeyoECL Plus & 71 7 , Tanon5500 42 B 3 1t 5 & oF B
BT R RWE I AT, VA B-actin W5 K HE,
1.8 FHitFESH

A BEHRA xes R B R R A T £
TR KB, P<0.05 5 = R EHHITFE X,

2 & R

2.1 Ang-1 Xt THP-1 i 1% 78 35 2 A AB & B2 i & #0
BE BTk B 2 i
JH 50 mg/L ox-LDL % 7 THP-1 J5: F mg 4

AT IR TP B IR 40 M, FHAS TRk B2 (0,50, 100,
200 F1400 wg/L) [ Ang-1 5 THP-1 J5 M0 7 41 i
ILIEE 24 h, B RCRAR CEE A U AR BT 53, 45 ik
/R Ang-1 g EHE AN TC FC F1 CE /K {20t g i &
BU(E ), JFEESEH 200 pe/L Ang-1 8 THP-1
TR R 40 I 24 b, Bl S 53 52K ApoAl (10 mg/
L) s A\ HDL (50 mg/L) 7 THP-1 J5 4 I 7K 20 ity
12 h, AR N LR BRI ABCAL & ABCG1 4
S0 AR g KO, S5 R B, Ang-1 B 2 10
ABCA1 Jz ABCG1 4519 THP-1 W5 30 7 20 it A [
Pt (& 1) o

%= 1. Ang-1 XfZBff1A TC,CE #1 FC @2/ (n=3)
Table 1. The effect of Ang-1 on intracellular TC, CE and
FC levels and CE/TC(n=3)

|

0 wg/L Ang-1

TC(mg/g) CE(mg/g) FC(mg/g) CE/TC(%)

569+32 348126  220+21 61.2+0.2
50 pg/L Ang-1  586+25 35920 227+35 61.3x0.3
100 wg/L Ang-1 613+34  378+29 234+27 61.7+0.3
200 pg/L Ang-1 658+26" 409+19" 248+32" 62.2+0.5
400 pg/L Ang-1 649+21" 403+35" 245:28" 62.1£0.5

a}§ P<0.05,5 0 wg/L Ang-1(XF ME4) HoA,

107 <8
b g
gl :
o 61
< IS
5 54
S 4r a
2 :
g of 22
< (&)
O, T
L 0 “—0
& 5
& S

= 1. Ang-1 XF THP-1 5 14 5 2 A BB B B2 H A R (n=
3) ZEPE R Ang-1 X 41 P9 B B0 H 2R ApoAl BYSEZ A, A5 &)
S} Ang-1 S 4 it A BEL [ B2 37 11 25 HDL B9SEIR . a 24 P<0.05,b 9 P<
0.01, 5} FRA HL#Z,

Figure 1. The effect of Ang-1 on cholesterol efflux in THP-

1-derived foam cells(n=3)

2.2 Ang-1 Xf THP-1 iR4i@ K 40 ABCA1,ABCGI
E3e:0p-A)

THP-1 Y5 M R 40 M 55 200 pg/L Ang-1 H 08
H 24 h J5, 0 P LS RNA FIER T, 48 SR 2
J65E it PCR Fll Western blot 4] ABCA1, ABCGI1
mRNA FIEE H R IEKF, G5R AU, Ang-1 B E %
i ABCA1 ,ABCG1 mRNA FlIZE FHRIEKF (K 2)
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[ 2. Ang-1 ¥t THP-1 iR 143K 40 ABCA1, ABCG1 mRNA fIEERIEHZME (n=3)

A IR E B PCR Kl ABCAL

mRNA %35, B 2 Western blot #51ll ABCA1 & [ 33k XG44, C S 2% 5% E 8 PCR &l ABCG1 mRNA ik, D SN Western blot 41l

ABCG1 AR IA IG5, a i P<0.05, 5% RA H#L,

Figure 2. The effect of Ang-1 on ABCA1, ABCG1 mRNA and protein expression in THP-1 derived macrophages(n=3)

2.3 Ang-1 Bt # #l LXRa FikBE{E ABCAL,
ABCG1 FRiIE7K T, i 20 20 B 74 BB [ B2 37

THP-1 JEHEIEIRANES 200 we/L Ang-1 HLF 5 24
h J&, B HUZ0 i B 3R A, 4 S P8O 2 i PCR R
Western blot £l IXRae mRNA A1 /K, 45 5iE
g’;,Ang-l 1P TXRae mRNA AR K. H Ang-1 5
LXRo B4TH ] T0901317(1 pmol/L) 207 THP-1 Y544k
HRANM, 25 5 % PR, LXRae 38075 77 BEPH B35 9T Ang-1
X} ABCA1 ABCG1 & iA B IR [ Byt o (% 0 il V6 FH (&1
3) LR Ang-1 383 LXRa FEkF%AK ABCA1 AB-
CG1 FhA /D40 Py RH T R o

R T HE—HABE Ang-1 3813 LXRa 5200 21 Jig 14
JEFE R, 1] LXRac #0157 GGPP (10 pmol/L) 5
Ang-1 FL07F THP-1 YR VK 40 M, 45 3 HiE 5,
Ang-1 383 LXRo £ ABCA1 ABCG1 ik M
2 it P L g o (1 4)

A\

3 TE

i

As B—NZHNRESH RN H IR

TR, AR, As TR A e I I A 0 L
A Y A5 00 i 100 A5 05 B SR B A T R, TR AL A
i, Hidr B W AR R & L SO R 40
MR As 2200 10 32 B0 B4 el 2 —' ) I
T, A ZE LA 20 M AL X As P58 (14 B
HHEAEEMIGKE X,

ABCA1 1 ABCG1 & — KM E N, 8 T =
WERR AR 25 & S 2 VR 500 , BT TAE IR [ B3 s i
(reverse cholesterol transport, RCT) H1 & 8 L ZAEH
ABCAT 2R 40 M P9 A e Ak 1) JIEL 1 1 0 95 Big A i
AR TH SRR B JCHR ) ApoAl, JE LB Y HDL;
ABCG1 W17 57 41 i JIF [ B 1 %2 s HDL, i
#F RCT, PRI ABCAT ABCG1 FYZE AR T4
RN SR As B BT iR HoA 48 SAEH . AR5
RIR, Ang-1 $1 5] THP-1 V5 ¥ 960 36 40 2 ABCA1 Al
ABCG1 ik, 5H N LXRa FikAHE, HrirtFse
WESE 18 B 45 A 80 M 2 (trafficking protein ki-
nesin binding 2, TRAK2) G| LXR 5 ABCA1 J3 3
TEE, P ABCAL 351 Ang-1 BT A
TRAK2 j3$ 3R IE# N ABCAL ABCG1 KF- A TR A
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[ 3. Ang-1i#if LXRa ¥ ABCA1 ,ABCG1 RiAFIEERER B (n=3) A B N SERTHE G E 1 PCR 1 Western blot A8

LXRo mRNA I 43835 REGEI 250015 C D 320 %58  PCR Al Western blot Kl ABCA1 mRNA FIZE (15835 R HGL 24407 £ F Rkt
A9t it PCR Al Western blot £l ABCG1 mRNA FIEE 13835 BS540 5 G \H AR TN BRSO M IR B B th . a b P<0.05,b 2

P<0.01, 5%F BB LLHL ;¢ 4 P<0.05,5 Ang-1 45K ;d i P<0.05,5 T0901317 4H Hbs .

Figure 3. The effect of Ang-1 on ABCA1,ABCG1 expression and cholesterol efflux through LXRa(n=3)
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& 4. Ang-1 83T LXRa 2% ABCA1,ABCG1 REFMA A REEIRE R (n=3)

A B R G E 7t PCR Al Western blot

il ABCA1 mRNA FIZE 43R 35 BHSE 2435 C D SRS 285672 7 PCR Al Western blot K] ABCG1 mRNA I %35 RHGE 2= 00T E |
F AR R BASG I FE R . 2 R P<0.05,b Ry P<0.01, 5% HRAL LLAL
Figure 4. Ang-1 inhibits ABCA1, ABCG1 expression and intracellular cholesterol efflux via LXRa pathway(n=3)

W55, ABCAL Fl ABCG1 £ ik /K F-if 5% PPAR
p38 22 2L U iE Ak B H ¥ B ( p38 mitogen-activated
protein kinase, p38 MAPK) /c-Jun 2 % %fi 38 B ( c-
Jun N-terminal kinases , INK ) £ 22 K 25 g g L7180
PRI, Ang-1 /& 75 34 BB iF PPAR | p38MAPK/JNK
SEH S IARE M ABCAL il ABCG1 ikt #F —
HARIIE

Ang-1 33 Z2 P {5 5 3 45 52 i A PR s | Bk il 1
OSSR fa B PR 5 & As, HOUEELHI 2 2%, i
*%élﬁ]%“”li o Eﬁﬁﬁ?{ﬁlii, Ang-1 HEARE g B
R0 A b PR A0 T RS | 175 T A0 7 AR AR E
I I As BEHCOR A A AT A . R HL, T
W v ML R 1B SR I TREMH ABCAT

FIk M AN ER 10 oA K HF g1 iR
T EJH ABCAL #3572 HL, Ang-1 E 781
PE SR T /K 5400 ABCA1 I ABCG1 kA 1
HE—250F5¢ . LXRa Ry —Ff S Ak 11 Bt S0 1 A% 52
T, 5 As B R AR B VIA G, 76815 ML IR [ B
PR iz R D7 A6 B W S A R0 S Al AR b
FEFR TR AT KRB LXRa #4076 790 RE I 4
Wi Ang-1 ] ABCA1 Fl ABCG1 3k /K, Hm
20 L A DL g 1

ZE L PTIR  Ang-1 919 B B AR 35 4 4 B AL AT
il it LXRa F 8 ABCAL ABCG1 ik, it —#
Pl ABCAL Fl ABCG1 A IR R EE 3 i . ABFSY
HRAGET Ang-1 42 As FERIBLHIFR AL TH 1 10
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