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 E:BH KR EALR(H,S) @R mie B B R R fe Z 8 MR F 46 & #1548 ALABCAD A H ., Fik
AR E B &R OB E RAW264. 7 ta fe i 500 K10, Ho S AR AL A AL A8 R0 22 2w e, ) 2 2 ) B i &, 3 20k 48 &, 38 ) 2 49 Jie,
P’ i % A2 B B8 (FC) iz B 85 8 (CE) A= & 12 B B2 (TO) R B . %8 £ % PCR A% § 9 i ik 4 0 8 K 40 12 F ABCAL mRNA #% §
kA, BR LK miemat . SR He S vARK 1R Fo B AR B 09 o K 3§ A K de i e B) B G (P<Z0. 05), & 4w e F TC,
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o
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Abstract; Objective To investigate the effect of hydrogen sulfide (H;S) on the cholesterol efflux and ATP-binding cassette
transporter A1 (ABCA1) expression in foam cells. Methods RAW 264. 7 macrophages were incubated with oxidized low density
lipoprotein to induce foam cells. Foam cells were incubated with H, S donor sodium hydrosulfide. Cholesterol efflux from macropha-
ges was tested by labed cholesterol. The cellular levels of free cholesterol (FC) ,cholesterol ester (CE) and total cholesterol (TC)
were measured by high performance liquid chromatography assays. The mRNA and protein expressions of ABCA1 were detected by
Real-time PCR and Western blot. Results
creased, the levels of TC,FC,CE and CE/TC ratio were significantly decreased(P<C0. 05) and expression of ABCA1 was signifi-

Compared with the foam cells, the rates of cholesterol efflux were significantly in-

cantly increased by treatment with H,S in dose- and time-dependent manner(P<C0. 05). Conclusion

H,S up-regulates of expres-

sion ABCA1 and promotes cholesterol efflux in RAW 264. 7 macrophage-derived foam cells.
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ALV 20 1L Y B 12 Bk o A B Ak (artherosclerosis, AS) H
SR B SR L A I G AN T IR A 1 A R s A L R
T2 SR Ak 18 A 48 8 B2 Ig 7R B (oxidized low-density lipoprotein,
ox-LDL) i J B0 iE VR 40 ™ . JHF A0 41 23 4 i v g JIEL i e 5 5
1L 32 i 2 ME S & BN T HE R S, B S 0t IE [E S A 2
(reverse cholesterol transport, RCT), RCT &g J1 1 ik 55 & o
RANME i B . =M T 45 & G452 1Kk AL(ATP-
binding cassette transporter Al, ABCAD#{#/E RCT iI“FE I']
N7 B AS ™. i 4t & (hydrogen sulfide, H, S) % #x
W3RRGS ST ) 2 TFHEREPTY . HSRELE
2 AS [iERE i/ AS SR, B BT ASTERY . AR5 R 1
W% H, S X o 2001 AR 161 B 3 HH A ABCAL R IK B2 WA, 473+
H. S Ht AS [ HL# .

1 #REFE
1.1 i35 4H RAW264. 7 40 @ oL B 4
MOJE . 4R 3R F & 102 R 4 i 7 B9 RPMI1640 35377 .
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(1978~ , EVR BN, 0.0 il ML BB BT RBF 5. &

PP FLE 60% ~T70% W, ox-LDL(50 pg/mL) 8 & 48 h, §5 715
LR NG . S5 43 A O TR 40 A 41 . 6% & fk B (sodium hydro-
sulfide, NaHS) (107° , 10~ #1 10~ mol/L) &b # 0,12, 24 f0
48 h4l,

1.2 Jiik

L.2.1 R X4 NaHS g A Sigma 2 F. [3HIFRICHY
JE 3 B 7 RE BT R AL Z D) . ABCAT S bt B — Ht LA S BRR o
AALYEE AR IC PR P A Santa Cruz A7), MMLV 55—
H cDNA & R 7 & 8 RNA 42 B0 7 & Al Hot Star Taq
Master Mix 35| & % B Invitrogen 2\ & .

1.2.2  JH[EEEG A X8 K n i i, W BE Dl 3.0 X 10°
A /mL, #2806 FLAL . & 10 20 R 4R 13 0. 2 pCi/LE3H 4R 12 19
JIF FE B AT ox-LDL(50 pg/mL) B RE 7ML 8 E 48 h, H.S 4l
FH NaHS(107° 107" F1 10 mol/L) 4k 22 8 & 12.24 M 48 h,
TG FR W AR AE TE LTS & 50 pe/mL AR AT IR
FEFRWO R 12 b Y8 DA SRS T 5% 3% 8 R A4t it e g 3 H AR

EEBN - FEA
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*®1 H. Sk MK FC R CE KRB (n=5)

H 5 TC(mg/g.T+£s) FC(mg/g.7£s) CE(mg/g.x+s) CE/TC (%)

6L VR 41 L 41 524.57431.22 179.09412. 35 345.48+24.18 65. 86

NaHS(107° mol/1)24 h 24 523.06437.75 180.30413. 32 342.76+17. 21 65.53

NaHS(10 * mol/1.)24 h 4 365. 21421, 642 166.88+13.42 198. 33410. 0324 54, 042hd
NaHS(10 % mol/L)24 h 4 217.45418. 242 119. 18411, 35%¢ 98. 2748, 764 45, 192be
NaHS(107! mol/1.)12 h 4 507.36+31. 28 176.12416. 34 331.24+24.69 65.29

NaHS(10* mol/1.)48 h #4 209.32+18. 32 118. 047, 21%de 91. 2845, 362d 43, 61%de

“. P<<0. 05, 5 iR M4 b4 3P . P<<0. 05.5 NaHS(107° mol/L)24 h #H F#.¢: P<C0. 05,5 NaHS(10~* mol/L)24 h 4 b 4% ;4. P<C0. 05,

5 NaHS(10™* mol/L)12 h 4 tb#, NaHS(10~* mol/L)24 h 41 tb# .
x2 H, S i i1 3 2 B o4 BE B B2 i W &M (T £ 5,n=5)
- JIE I 3 R (00
0h 24 h 48 h
R A 4 13.46+1.76 14,392, 06 15.15+1. 17.82+2.25
NaHS(10 5 mol/L) 41 13.79+1. 54 14,261, 84 17.69+2.17 20.4343. 14
NaHS(10~*mol /L) ZH 14.21+1.13 15.51+1. 64 28. 9143, 65ebde 36. 804 1. 13ebdef
NaHS(10 3 mol/L) 41 14.6841.79 16.3742.12 42,7744, 2]ebede 54,1745, 7]ebedet
“, P<C0. 05, 5 IR 4040 b4 ;0 . P<<0. 05,5 NaHS(10 “mol/L)4H % . : P<<0. 05,5 NaHS(10 *mol/L) 4 % ;¢4 P<C0. 05, 5 NaHS 4t

O h Eb#.c: P<<0.05,5 NaHS 4b ¥ 12 h H 4 ;1. P<<0. 05

Pl e . N B b R R R P [3H ]/ S [3H ] (K 5%
W AR X 100 %5 % .

1.2.3 S A0HOHE s A R S 0 4 i, BCA W B
o 2B o BRI AR, — DN i 8 IR [ B (free cho-
lesterol, FC) , A28 KA1 8. 9 mmol/L 19 KOH B, 55— {3l
S SB[ BE Ctotal cholesterol, TCY , T A 25 R B 15% KOH
B, PR REAS A 6260 = 50 & R T %5 s ALK e A 53 TR BE 1Y)
RAHW 1 500 r/min B0 5 min, Yt & EEFHLAE. A 100
pl SEPIEE IE B A SIS 1) 1R & VA TRV ff FE b . 1 500 r/min
L 5 min, 4 B @Lﬁﬁaﬁzm*ﬁ{—w&%ffﬁo *H C18
ML DL TTEE ¢+ IEBEGE © £ WG R U SR R AT AR AR B VR B
24 1 mL/min, 216 nm (ﬁﬁ? Ao Do LA 0 TG R o AE R L R
[ fi5 fi& (cholesterol ester, CE) ¢ I [#] 5 Fi§ fiff 7K fi# > JH [ 5 , 0
& TC 4, TC i % FC &5 CE &, Lk mg/mg 40l 8 (714 /A
[ EE I CE B,

1.2.4  Scidg s PCR A 05048 48 fif . Trizol £ HUAH M 11 &4
RNA, $2IAY 8 RNA AR AT 305 5% 5% U7 . & A cDNA 3
—4E . I cDNA B fbs B2 # B, AT S0 R 58 it PCR Y B
BAKZ K 30 uL 1% cDNA 4 uL, | F i394 1 pL,dNTP
Mix (2 X) 8 pL., ABCAIl 7| . . 5-AGG AAA CCC
AAT CCC AGA TAC CC-3', Fif:5-GCT CGG AGG AAG
TGC TTG AGA AT-3', pactin 5| #: I 7. 5'-CCA TCA
TCT TGC AGG AGC G-3', Fiff:5-CTG GCA GTG AGC
TAT ACT CG-3", RH* #4 CT AL BAH .

1.2.5 Western blotting £l $2HANEEEH . BACEEHEHA
FEHE. 100 pL BEAS T A B 2 X SDS HE FiE il A % v i v 28
BERCHLTK 1 h 4 8 2 . 4 B 00 AR 1B B E R I R 2 W
Fo 10% B4 95341 2 h, i A i B ABCAT Ml B-actin —
PL A CTF K. MAFEF R I HE 6 h. BEFHITEE
T,

.5 NaHS 43 24 h 3.

1.3 Seit2hbs SR ] SPSS16. 0 483t 84 AT Se 3t 40 #r
P ERH s R LBEE T EZATGE AR EF LB ¢«
g, L P<<0.05 WZERAHITEE L,

2 -3

2.1 HSXPVaiR4uMipy FC K CE W B2 5 9 7K 40 iy
ZHAH . NaHS (1071 ,107° mol/L) &L ¥ 24 h 8f NaHS (10"
mol/L) 4L 3 48 h 34 8 2 (AR T I K 4 b TC.FC 1 CE K&
CE/TC /K (P<C0. 05), NaHS(10 ° mol/L) &t # 24 h FI
NaHS(10™" mol/L)4b#f 12 h i g TC.FC #1 CE & CE/TC
FKOF SR 40 M4 AH b 25 R IE S i B X (P>0. 05, )LFR 1,

ABCAT S s SIS S  ABCAT . wees S S

B-actin -”- B-actin | N_——

sskampmeg  10° 104 109 Oh 12h 24h 48h
NaHS (mol/L) NaHS (104 mol/L)

B 1 H,S ik M ABCAl EERZH I

3 H, S 3tig sk i ABCAL RIZMIZM(TLs,n=5)

a5 ABCAImRNA ABCA1 &1
AR 23K K- (70) HHXT 235 7K
TR 40 41 100. 0040. 00 0.1540. 02
NaHS (1075 mol/L)24 h4{  103.27+3.65 0.174+0.03
NaHS (~* mol/L)24 h 41 125. 7645, 143k 0. 4840, 052
NaHS (% mol/1)24 h 41 148. 638, 36 0. 980, 12
NaHS (~* mol/1)12 h 41 105. 38+2. 47 0.160.02
NaHS (~*mol/L)48 h 41 156. 7945, 96ade 0.96+0, 132

4. P<C0. 05, 5 ¥ R 4 i 41 1 &P P<<0. 05, 55 NaHS (10 °
mol/1.) 24 h 2 lb#5 .©: P<C0. 05,5 NaHS(10 ° mol/L)24 h 41 [L 4 ;¢
P<0.05,5 NaHS(10 * mol/L.)12 h #H [t % ;°: P<<0. 05, 5 NaHS
(10~ mol/L)24 h 2 %%,
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2.2 H, S X IfL R 40 i P JIE [ RO LD B R e 5 IR K A i A
A E , NaHS(107* .10  mol /L) £k B 24 F1 48 h I i) F1 v Ji£ 4R
1 77 23 0 YL TR A i AR [ A O s (P<<0. 05) . NaHS(10 °
mol/L) 43 12,24 F1 48 h & NaHS(107°,107"',10 *mol/L)
AR T 12 h B AT R A I A 40 A [ ER 3 (P>>0.05), L3R 2,
2.3 H,SXP A4 i ABCAT mRNA I HRAWFEN 5
VR 20 B 2 AH BE . NaHS (104 1 10° mol/L) 4b B8 24 h 5§
NaHS(10™" mol/L) 431 48 h ¥ & 2 A4+ ABCAI mR-
NA FI2E [ 3 18 (P<C0. 05), 5 i [8] F0 o B K #i . NaHS
(107° mol/L)AbFH 24 h % NaHS(10™" mol/L) AT 12 h 41 it
i ABCAT 235 50 UK 40 I 20 A Lh 22 5 E 4 i = B X (P>
0.05), WK 1HE 3,
3 9t e

AS KIFEMH T B R B4 MA R, H,S Bt im
P B2 DI RE IR T T UL A R T RS B A o i A A L AT K
I FHE AL S O A R AT B R HLS B i
AS W VE AR BLHIE A 564 B . BFFT R B HL S W DL 2%
Xt ApoE FE A REER /N AS (SRR /N AS BESS . ARBFR
SER Y] Ho S REAR T 16 UK 40 M Py JE (] 52 0 JIEL [ st 15 o0 94 2
St UL 0 A R

TEEUR H R ERT . BA% B W 4l 7E 1005 P9I & it
22 (14 EL 6] T AR B 5 4 ) 2 ox-LDL, LA B i i T 28 58 45 75 40 i
PIIE L TR 40 T 1 A0 R B 22 G 5 O OB T I
PR S A B S —Fh 5 FR R 3P AL ] o 5% B 2 3 40 4 Jif 42k I o
JEBE A AR I 5 1l . 40 RS 5 B I O Y 2R A 2
HUR YN MY B 06 B, ABCAL 78 B W 40 A IR [ B 3% 4 A1
RCT i3 # p R ¥ oy EEA/ERTN . B8 kB HLSREF
VA E WA CD36 mRNA filZE FH %35, )k /> ox-LDL B, )
il W TR A B . B4 H.'S BE A S 40 i RCT il & #E i
AS BIFE 7 ARBFFE4s B2 W] Ho 'S LI Ak B ARl 5 20k
VA T AN B PR Y TR A B b ABCAT mRNA Rl B3R5, I
HET0 R 0 M IR B R . P Ho S P ASIEAH AT RE S
W F YRR 20 A ABCAT 383K 4 1 I8 [ it il A7 o0

2% 3k
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