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BER LM A4 (THP-1) IIAGREESA SR E e, S5/0REREMAEA0,. 0625, 1.25, 2.5H15 pmol/L
F AP R AN AL BE 48 h, SRFHZENE & PCR AN B A ABCA 1. ABCG1 A1 SRBISER A KT 5 SR FH MY Zom itk
PRI R 2R A 2.5 pumol/LF AR B F5 L AL TR IS AN 48 b, PRGN R LR 92 48 b, BERE 12 hidE
Y, AHrmT ABCAT FEIR/KP-FIAR BB H A B sl . 558 LA ARy 203 H ABCAT, ABCG1 BYZEIAAIN
[ s 5 mol /L i Ab FRZH THP -1 48 g A/ BUBLAR B 40 it rh ABCAT mRNA AH X6 35 543 5 Bk 69% F172% ,
ABCG1 mRNA FHXT 35 53 5l T B 42% F134% , A B R H 2853 5 F B 55% F159% (34 P <0.05). ffiXf SRBI 3Rk
TR (¥ P>0.05), i LLE R #5240 ] THP -1 40 i ABCA1 32 35 F1IH [F B2k 11, b B 48 h A ABCAL
mRNA AH X 22 55 1 IR FE R R TR A%, 42318 0 hEF943% Fl42%; Fh 525 ABCA1 mRNA FHXT ki
FE B R W E . 4518 Al N E WEZ0HL ABCA 1A ABCG 1 (1% 2 A3 il JIEL 1 B TS
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Arsenic on cholesterol efflux and the expression of ABCA1, ABCG1 and SRBI
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Abstract: Objective To explore the impact of arsenic on cholesterol efflux and the expression of ATP-binding cas-
sette, sub—family A, member 1 (ABCA1), ATP-binding cassette transporter G1 (ABCG1), and scavenger receptor class
B member I (SRBI) in macrophages, so as to provide the evidence for the mechanism of arsenic induced atherosclero-
sis. Methods The human myeloid leukemia mononuclear cells (THP-1), induced by phorbol myristate acetate, and
mouse primary macrophages were treated with 0, 0.625, 1.25, 2.5 and 5 pmol/L NaAsO, for 48 hours. Then the cells
treated with 2.5 pmol/L NaAsO, were changed to arsenic free mediums for 48 hours and collected every 12 hours to
analyze the time effect of arsenic. The expression levels of ABCA1, ABCGI and SRBI were determined by quantitative
polymerase chain reaction and western blotting. Cholesterol efflux rates were measured by *H isotope tracer. Results Ar-
senic significantly down-regulated the expression levels of ABCA1 and ABCGI, and cholesterol efflux in a dose-depen-
dent manner. The levels of ABCA1 mRNA decreased by 69% and 72%, the levels of ABCG1 mRNA decreased by
42% and 34%, and the rate of cholesterol efflux decreased by 55% and 59% in THP-1 and mouse primary macro-
phages cells treated with 5 pmol/L. NaAsO, (all P<0.05). Arsenic had no significant effect on SRBI expression (all P>
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0.05). Arsenic inhibited ABCA1 expression and cholesterol efflux in THP-1 in a time—dependent manner. Compared

with cells before the exposure of arsenic, the level of ABCA1 mRNA and the rate of cholesterol efflux in THP-1 bot-

tomed at 48 hours by 43% and 42%, and gradually recovered when arsenic was removed. Conclusions Arsenic inhib-

its cholesterol efflux by down-regulating the expression of ABCA1 and ABCGI in macrophages.

Keywords: arsenic; ATP-binding cassette, sub—family A, member 1; ATP-binding cassette transporter G1; scavenger re-

ceptor class B member I; macrophage; cholesterol efflux
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W B ks FERE AL R FE RS R R 2 IR B i 2L
SEBN KRR AE AL FEEERT, IR 2T A o A 25
TERAL, AR T AZ B, i R A0 2 i IR 2
JL, OB IS NI IR s Dk ok RE bk o7 A
e AT R A AL ACIEF 2T, T i I [ AR
ALK L[ P g £ A DGR PR R 3K B S 1 ANV A

JIEL T P DA AD F A0 A R L e o T R B 1 4
B, SIMEEBAERIEAL, LA AN A AH [ R K
Vo, X i R JIH [ B3 5752 (reverse cholesterol
transport, RCT). MR =BEMR4E S XK A WKE
51 1 (ATP-binding cassette, sub—family A, mem-
ber 1, ABCAL) . JR# = WM& & & ¥ iz 1k G1
(ATP-binding cassette transporter G1, ABCG1) Flik
i R 3Z K -BI (scavenger receptor class B member I,
SRBI) AR A E 2@ 1E . ABCAL /& RCT /Y
B2 S N o e o N B R g = N T T s o
H, HADUShIkob AL RRE " ABCGT fi ik
JIEL T P Y 1) ol 5 ) s B B IR AR L ROKE |, X
RCT MGG IR 2o SRBI /i3 2 i P9 37
B RH [# 5 (free cholesterol, FC) i 5 A4l fg 4h FC
A, RHE B RS e SRBI A F: Y2 FC Y
TS RRA Y BT A B ABCAT fEHLA 4R
Ja Pk LA D PR ABCAT SEE YA T HE
TERPEEh IR FERE AL R R 3 B EAE . ARFSAS
A E R LA ABCAT, ABCG1., SRBI KikLI K
IEL T St 8 P2, S A st ks R AL O LRI Y
S

1 RS

1.1 ZZRXABME WML (NaAsO,) . PhikE
(phorbol — 12— myristate—13 —acetate, PMA), [1, 2—°H]
JERERE . LXR EGER] 22 (R) —Z5EH[ERE (22R-OHC)
A RXR #6579~ E R (9-cis—RA) . AL H
£ (bovine serum albumin, BSA) W4 H Sigma 2%
Ao BCA # FE G & F L Pierce AR5 F
030 4 8 1 BT o s bR N I 55 ] Fermentas 23 A 5
TBST Z il . PBS 2t RN A 0 20800 AL

RELEYFHECARAF; RIS H RPMI 1640 £
FEHEM A HyClone 24 F]; & RNA $#2HUAFE . Fast
Quant 55 1 %5 Bl & A SuperReal PreMix Plus
A & R AEARE (dtat) AIRAA
ABCA1. ABCG1 Fll B-actin HLIARII H Abcam 237 ;
SRBI HL MR F CST 28w 5 %Ak B % 2 i 4
(Oxidized-LDL) . #JIE&H H A-1 (apoA-1), 5x+—
LE FEA IR B — R N MG e R e S FL UK (dodecyl sulfate,
sodium salt — polyacrylamide gel electrophoresis, SDS—
PAGE) #E I EAEZE il [ F ol 25 AR YRR R
/Nl PikoReal96 5E & PCR {¥ ) H Thermo Fisher
o] AN R A H 3SR Millipore A H] 5 EEH
UK FIEERE RS0 BioRad 23 F)j™ i

12wz ABER IR AAZANAE (human my-
eloid leukemia mononuclear cells, THP-1) 4 [ 71 [E
BlofBbe EHANIEE . THP-1 400 2508, &ifd
K, BifRT& 10% R4 M0 #) RPMI 1640 5557k
o ERRAREE N (4~8) x10°/mL. WRAEANAE, 14
A B K 2.5%10%mL, fITAE 10 wg/L PMA fY
RPMI 1640 K584k, 175 AU & #2815 A KN
RRIER, difgkmfiOh e, WEBEAEAG, RIShE R
i)

JEAR EMEAT N CSTBL/6 /INRR [ AT I A2
LY P, IES SYXK  (H7)  2016-0006]
JEHARE U CBEREE NS, TR H AR
A 15% LBEH 5 min LUE#ERT, 5857/ BT 17 1
N TESTHIA 2 4 °CHY RPMI 1640 5337 5 mL (7
AR B IE), FE 5 ~7 min, BN
G, FEELEE U, EREBOSIX AR, iR
B TR LA 5¢ 4 2 @ B0 03 R ERE . ] 75% Bk
JEIBERE T4 DA 000 s B JE B i 40 L 9 7 /)
TN R o BTk I G R S N LS R i IRV ST NS 8 4
TR, JE LA, FF SRR AR I A
W IBORAA , ATV IR FRIN o B FU/NRUR] 7 AR
(2~3) x10°/mL #4iiffl, FZNE VRN, KA
T 4C, E.LFR 12 em, 1000 r/min .0 10 min,
LW, WA, HT 37 €. 5% COo. T
RPMI 1640 }553E55% 2 h, 3¢ LI, WHRERI4NAR £
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EEWEAM ., SRIE & 10% G4 L35 /) RPMI 1640
RIS AR, A9 BT Al i VAL

1.3 440 THP-1 4ifl8 ABCA1 MARIKER L&
A%, HAE P RBACEILPA TR, IR 25
H 4 mg/L 22R-OHC £ 10 pmol/L 9-cis—RA 4
ABCA1 BYFE3K., THP-1 20 AN/ BRI i A U8 )
AN A 0.625. 1.25. 2.5 Fl 5 wmol/L [ NaAsO, 4b
P 48 h, JHLIBFSEAIYS ABCA1. ABCG1. SRBI #ik
TP B IR e i i OC R o & 2.5 pmol/L NaAsO,
JEFR LA PR VRN M 48 h, SRS IO B IR AL Ak 4k
WEFE 48 h, ZrWITE 12, 24, 36. 42, 48, 60. 72.
84 1 96 h UAEE WE4N A, HLIAFFRXT ABCA1 3
TRIKT K IR [ B S 4 B B 800

1.4 < & PCR # @ ABCAl. ABCGl #= SRBI
mRNA £k YCAE A [R) e B i Ak 34 20 A 1 10 400
e TR 5 U0 B B BRAEBh 2 5 RNA, RUFE SR B L
cDNA, RRHE;FIK RN 5x% EXScriptTMBuffer 2 pL,
prime enzyme mix 0.5 wL, Random 0.5 pl, oligo dT
0.5 L, total RNA 1 pL, il RNase—free water 6.5 L,
SARUN 10 wl; &A% 37 °C 15 min, 85 °C 5s,
4 CLEFE. & PCR KR N 2xSYBR Premix Ex
Taq™ 12.5 pL, 1IEMGIY. KIA5194 0.5 pL, cD-
NA 2 pL, /il ddH,0 10.5 pL, MEFHN 25 pl; &
WA 95°C 5s, 57°C20s, 72°C 15s, k454
PEFR. LA B-actin NS, 270 LT HRELR A AN R
ki GIYIFSILE 1,

*x1 &8 PCR 3IWTETI

FEH AR iR

ABCA1 5 ' = AACAAGCCATGTTCCCTCAG- 3! 5" = GACGCAAACACAAAAGTGGA- 3!
ABCGI 5 ' = ATAATGGCCACCAACTCACC- 3" 5 ' = GGGACCTTTCCTATTCGGTT- 3 '
SRBI 5 ' = TTCTCGCCCTTCAGGATCT- 3 ' 5 ' = GCTCATCAAGCAGCAGGTC- 3 '
B-actin 5 ' =GAGCGGGAAATCGTCCGTGACATT-3 ' 5 ' =GATGGAGTTGAAGGTAGTTTCGTG-3 '

1.5  %Ja¥piE x4 ABCA1., ABCGI1 #= SRBI & &
ik WAKAHA ARG FEEL, PBS LB MIRIETE 3
i AN, TGN, B TRRIRA R
30 mino P ZEFRCAR 0 40 P 24 e AR T — A
BEOEF, DIEOER 12 em, 12 000 r/min 5.0
15 min, B L. BCA M@ B AWE, M4l
R R FE BN AR R AR B . #5240 1 HRBIinA 5xSDS-
PAGE &1 LR b, WK M 3 ~ 5 min 284%
KB . Bl B, INA—PiEE L7 . TBST
VERRE 3 K, K 10 mine MMAZHUFE 2 h, ML
KW .

16 RiEZ ZRREBAREE HSokn
THP-1 2 g ol JFAR 5 W 4l g 4% 0.4x 10 /4L FP 3] 24
b, &8, W B, PBS WEYE 3 K. Oxidized—
LDL (50 wL, 12.5 wg, HAZIESEMHREEN L) 5
[1,2-°H] AH[EEE (3.7x10* Bq) B4 15 min, R
JIA 500 pL 0.1% BSA BYTCHR LIS R =%, & °H 1
[T FE R S AN F 24 ho SRIE W2 L3, PBS
THUE 3 K, LAEBRABL A ) *H I EE A
& apoA-1 (25 mg/L, HIPPEAEIEHFERERE) FIA
R (0.625, 1.25. 2.5 F1 5 wmol/L) NaAsO,#JC
L% RPMI1640 }5 7235 E 18 ho 43l U 4E 40 g Fn
FE R, WA DA KR T 500 A 00 A it R 5 % T R

ohOH B R RERBORTE EE, JrE S Gk [17]. D
B8R (counts per minute, CPM) 37 IH [#] i
Trim, AT oA I S IR A A P R P RE [
HE (%) = [Bi5F3E CPM/ (K573 CPM+41 g
CPM) | x100%.

1.7 %t a4 R SPSS 13.0 4G4, &
HPTRIRMIES A, R B b2 (axs) il
R AN B A b 3HUZH 53551 5 A e 2 L AR ST
FEAS ¢ K50, K7k a=0.05.

2 % B

2.1 ARIAR AR X A4 THP-1 20 fe ABCA1 #=
ABCG1 & ik THP-1 #4fiffl ABCA1 Fl ABCG1 FRik
K- S5 i e e B 08 g B AIG ;b 1250 2.5 F
5 wmol/L ZbFHZH ABCA1 mRNA HHXf ik & 54K
AL LLEE, ZRIAGITFERE L (P<0.05); 2.5 F
5 wmol/L Zb¥EZH ABCG1 mRNA AHXF 2235 & 5 K
A, ZRBAESEITEEX (P<005);
5 wmol/L AbFHZH ABCA1 1 ABCG1 mRNA #HX} 261k
BT T 69% Hl 42%. SRBI F2ik KA 32 fif
WRERIRER, £ 40FEZH SRBI mRNA A # ik 5k
e i, 2R IEITFEE XL (P>0.05),
k2, K1,
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xR 2 ANFEIMSE A THP-1 400 ABCA1, ABCG1 I SRBI mRNA X FaihH (f2s)

—— (wmol/L) ABCA1 ABCG1 SRBI

ARk tfE PAH OSSNy e PAH VEOE SNy tfE P1H
0 1.00+0.09 1.00+0.07 1.00+0.02
0.625 0.92+0.13 0.828 0.454 0.97+0.10 0.337 0.753 0.97+0.09 0.425 0.625
1.25 0.78+0.09 2.857 0.046 0.92+0.13 0.837 0.449 1.04+0.23 0.334 0.755
2.5 0.52+0.10 5.860 0.004 0.77+0.07 4.075 0.015 0.95+0.18 0.383 0.721
5 0.31+0.12 7.675 0.001 0.58+0.13 4.880 0.008 0.98+0.30 0.123 0.908

TE: off . PRI PR B12E 7353 S AN I 2 LE

0 0.625 125 25 5 NaAsO, (pmol/L)

ABCA]ﬁa—F—"-

ABCG1 T G S >

B-actin

B 1 AEHEELFIZ THP-1 408 ABCA1. ABCGI
F1 SRBI #1318 7K -

2.2 RPN ARy KA BURAK E A 48, ABCAL

Fo ABCG1 & ik /NEEALCE M40 e ABCAT Fi
ABCG1 Ik /KPRl 2 38 mmi B, Horp 1.25,
2.5 1 5 pmol/L b ¥4 ABCA1 mRNA HH X} ik &
HRmMapHLE, ZRBARITFEX (P<
0.05); 5 pwmol/L ZbFHZH ABCG1 mRNA #HX} 58k
HARmMEpH R, ZRAGIITFEL (P<0.05);
5 pmol/L AbFEZH ABCA1 #1 ABCGI mRNA A Xf %
KRR RET 72% F 34%., SRBI kK FEAZ
MR B RS2 R, 45 AL FEA] SRBI mRNA A Xt 3k i
HRmMapALE, 2RBTLEIT¥2EX (P>
0.05). W% 3. Kl 2.

R 3 AN[EH IR /NRIFACE LRI ABCAL, ABCG1 1 SRBI mRNA AHRA AR (34s)

ABCA1 ABCG1 SRBI

vk (umol/L)

AHXSFeik tE PAE AEXTF ik tfH P1E AHXTF ik tE P1H
0 1.00+0.10 1.00+0.10 1.00+0.02
0.625 0.95+0.08 0.592 0.586 1.04+0.20 0.283 0.791 0.97+0.09 0.356 0.740
1.25 0.76+0.06 3.351 0.029 0.96+0.18 0.297 0.781 1.01+0.09 0.233 0.827
2.5 0.45+0.10 6.472 0.003 0.87+0.16 1.319 0.258 0.97+0.20 0.251 0.814
5 0.28+0.07 9.988 0.001 0.66+0.11 4.580 0.010 0.94+0.25 0.383 0.721

TE: ol PN IR BETIAL PR 3 551 S AN 28 LL 45

0 0.625 1.25 2.5 5 NaAsO, (pmol/L)

ABCA1 ——

ABCOT | o S SN a—

skpl | YD G T

Bractin | cupe e "l ——

B 2 REEMASERAL/NFJRRE BRI ABCAT, ABCG1
F SRBI £ 4238 7K -

2.3 B IH FAR B F XA THP-1 20 i fe B Bk
 THP-1 40 JIH [ B 1 22 P e v i 1 o iy AR 5
Horpr 2.5 15 wmol/L AbFRZH AH [ EE 3 H 2K 5 R in i

M, ZRYAGITFE X (P<0.05); 5 pmol/L
AbPRZA A R R 2R T 55%. WLER 4.

R4 KRR THP-1 AR ERR S ()
R (umol/L.) JIRL TR 5 (%) off Pl

0 25.81+3.34

0.625 22.25+1.81 1.622 0.180
1.25 20.38+1.03 2.688 0.054
2.5 15.72+4.53 3.103 0.036
5 11.51+2.44 5.977 0.004

TE: off. PAECAANIR] R B i Ab BRZH 73 50 S AS T2 Le

2.4 AR FAR M KA A D RURAR B n e e ]
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Bl VBRI 2 TR (T s 4 o e o 3
HATNM AR s Hob 125, 2.5 A1 5 wmol/L 4bFRA R
B R S AR MAR A L8, ZRAFRITFE XL
(P<0.05); 5 wmol/L 4b ¥ £H fH [ F 3 H R [ T
59%. W3 5.

Fx 5 AEIVR AL LR /) FUACE WA
PRI BER R Ces )

A EER (%) il P1H

I (umol/L)

0 24.43+1.80

0.625 21.91+1.96 1.629 0.179
1.25 20.03+1.80 2.990 0.040
2.5 13.93+2.97 5.238 0.006
5 10.13+1.07 11.830 <0.001

TE: offf. PAEANIRIMR BER AL BREE 2350 S5 AN I 2 He o

2.5 Eh LA AR A X A7) THP-1 288, ABCA1 &
xAefe B BR s THP-1 40l ABCA1 Fik /K Vbt
Ak PR (] BE N FEAK, M 36 h FF4R ABCA1 mRNA
FXTRIBES 0 h IR, ZRWAESRITHFENL (P<
0.05); 48 h if ABCA1 mRNA Mk R AR,
0 h W 43%. 48 h 5 < BRAERAGHIE, ABCAL
mRNA FIX}FIEELE 60, 72 h PPk, H 0 h Af
() 55% F1 75%, ] 96 h KE % 0 h B} 80%. JH
[P B 2 B A LS (RIS T R AIG, N 24 b JF R
AR EER B RS 0 h Hefe (Ui IE [ B RN
27.77%), ZS¥A5EE L (P<0.05), ffigbag
48 h J H:JH G B A LR R R AR R AR BR AT (0 h) By
42%; FBRA RIS, RE BRI IR R A
96 h K2 B MFI AL PERTH) 75%. WHE 6.

3 i #

ABFSTRI T #%; ABCA1., ABCG1 F1 SRBI %
TR IR AE LA B s 240 B R 1 syt A s . pR T
EWEAA IS ABCAT bk, i se g gl
5y FRAME 8 FB0E F EJH T ABCA1 AYREK
- Ul EE AE , RSR Ml ABCAT 19 mRNA
FER IR KFIA 5 T R

it L) i 4 =0T 8 B A S ABCAT Al
ABCG1 M3k, 1HX} SRBI (IFIABEA M., ABCAL
TR MU, 1.25 wmol/L AYRHENTT 2% T ABCAI
IR, il ABCG1 MIFGEERE S e B . ABCA1
F1ABCG1 75 JIH [ st S 3t v 2 S 2R 5 SRBL MY
FERR AN P A VR, e R Pt 3 R A

*R 6 REIEPLFEHIE] THP-1 204 ABCAT mRNA
AR R R A E ER R (Rxs)

Sz iy ABCAI mRNA JlEN A [

A (h) HXTREE  fH PE WEE (%) o PE
0 1.00+0.01 27.77+1.99

12 0.98+0.07  0.327 0.760  26.17+1.27  1.177 0.304
24 0.95+0.07 1.192 0299  20.27+1.83  4.806 0.009
36 0.73+0.13  3.546 0.024  13.57+1.48  9.920 0.001
42 0.53+0.09  9.212 0.001  11.80+1.90  10.060 0.001
48 0.43+0.11  8.988 0.001  11.56+1.89 10.230 0.001
60 0.55+0.13  5.789 0.004  12.90+2.46  8.137 0.001
72 0.75+0.07  5.960 0.004  13.47+2.87  7.095 0.002
84 0.72+0.07  7.311 0.002  21.27+1.89  4.109 0.015
96 0.80+0.14 2433 0.071  20.93+2.68  3.551 0.024

e 7248 hWRHA ST IR R4k S5 . off . PIE AT
FHRAF[RIZH 530 5 ndfag (0 h) L.

FHo RAH °H H BRI AT A AH RS S A5
25 L R A B AR E R, 1.25 wmol/L K
DA b e i T dud 2 AR IR [ Pt gt o 238

K 2.5 wmol/L #ALFE THP-1 4ijig, & PLmXT
ABCA1 ZRiE K JIH [ 30 4 1 52 Wie) S22 YA [] = %00 ¢
Fo KBRS, ABCAL W3k i FIIH [ BE T R 5
WPk A2 BN T KT, S (e AT IR [ o o 1)
TR P2 T Y .

ARAIFZ UF ST IV 200 e L 1 P 3 0 A 0 i 1
FH, T T8 ABCA1 1 ABCG1 1335 1] g2 A 4
JIEL 5 P 3 ) 1) LA
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