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Nuciferine promotes ABCA1 expression and cholesterol efflux in THP-1 macrophage-

derived foam cells and its mechanism
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[ ABSTRACT] Aim  To investigate the effects and mechanisms of nuciferine (NF) on the expression of ATP binding
cassetle transporter Al (ABCA1) and cholesterol efflux in THP-1 macrophages-derived foam cells. Methods THP-1
cells were differentiated into macrophages by 160 nmol/L phorbol myristate acetate. THP-1 derived macrophages were in-
cubated with 50 mg/L oxidized low density lipoprotein to induce foam cells and cultured with typical approaches. Lipids
contents were tested with high performance liquid chromatogram. Liquid scintillation counter was used to determine the ef-
ficiency of cholesterol efflux. Real-time PCR and Western blot were used to quantify the expression of ABCAl. The
THP-1 macrophages derived foam cells were pretreated with peroxisome proliferator-activated receptor y (PPAR<y) inhibitor
GW9662 or LXRa inhibitor GGPP to detect the expression of ABCA1 by real-time quantitative PCR and Western blot.
Results NF obviously reduced the intracellular Lipids contents, increased the ABCA1 expression and cholesterol efflux in
THP-1 macrophages derived foam cells. ~ PPARy inhibitor GW9662 and LXRa inhibitor GGPP both interfered NF-
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promoted ABCA1 expression. Conclusion

NF up-regulates the expression of ABCA1 by PPARy/LXRa pathway to

promote the cholesterol efflux and reduce the lipid accumulation in THP-1 macrophages derived foam cells.
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AR THP-1 % 4% 40 2 (o B B % fx 40
B, &), 7 # Bk ( Sigma-Aldrich, % & ), # 3% B
(Sigma, % E ), & RNA BB R A & (Z =KX, #
El) ,ABCAL  1f & fb 4y B K 55 75 4 0% Z 1K y (per-
oxisome proliferator-activated receptor y, PPARy) | AT
X Z K o (liver X receptor o, LXRa) 2 GAPDH
PCR E T3l 4( LA T, % E), MAITA ABCAL
— 3 (ABCAM, % E ), % 9t A PPARy — 4t
(ABCAM, % [F ), % 4t A LXRa — 4t (ABCAM, #
E),/NR 0 A B-actin — 4T ( Proteintech, ¥ [& ) , #
R A BTN L FRE/ DR (BT X,
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EEiE=R R

1.2 4patEsE

B BRI AR THP-1 A% 4 e, A0 . 12%
6 4 L7 B 1640 35 555, 37°C 5% CO,, ¥ — K
M R, R AR A B THP-1 2 4% 40 B M £ 6
FUAR b, 7 Am 3% B (160 nmol/L) 4t 2 24 h, 3 H 3
THS ReAEEMANERBE,KE,EHF S 50
mg/L E 1K % & g & & (oxidized low density lipo-
protein, ox-LDL) 7o i 7 3% 2x Z 38 7%, R E v 40 je
FMERR A, AT T —F LR,
1.3 SXiEEEIES T

B vk 2 AL R VB 98 SR 40 R E R UK B (2.5.5.10,
20 wmol/L) By 77wk 4L # 24 h J& , % PBS Wk 3 K
&, N 0.9%NaCl 2 3 20 i, A #8 7 B 3% DUBL R 28
MR 5 g R R R, B JE PR B R, B A U A
K, EH BCA FM EFMHERTNEGRE, BiT
HEEBRAMTAAEY E & 1 /L WEHFR,
Hl & 0~40 o/L Wy Ar i JE B B B M E, & W
0.1 mL Y A% & R v 700 R A IR 1 8 B0 A & 35 1L
RN, ¥ A MERRE EELME
(AR 35 : 122 53) R A, W # A 1 mL/min,
AL IR 4°C , 75 226 nm AL A ], i T AR B AR RE AEL [E
B2 4 &, U % M E B (free cholesterol, FC) H ## 4
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B (BT B R K AR PR B RELFE BE ) AL 2R SR R RE
2 Fg ( cholesterol ester, CE) = TC-FC, % {iL £ mg/g
il R =
1.4 SERRHEEE PCR

THP-1 B v 28 fiL I8 V£ 38 3K 48 J 7€ 10 pmol/L 7
P 2 PPARy #1 %] | 10 pmol/L GW9662 , LXRa
#1451 10 wmol/L GGPP 4 ¥2 J5 | & | Trizol i 71 #2
B 40 L 4 RNA, B 2 wg RNA B #HL# 4T S0 50 o =&
B PCR 4, &46,94C T LM% 3 min, % 5% B %
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iy 7 7 18 B 40 )k, ABCAL 5|4 i H 5'-CCTGT-
CATCTACTGGCTCTCTA-3", T #% # 5'-CAGATTGTG-
GAGGACACATAG-3";PPARy 5| # £ % 5'-CCCA
AGTTTGAGTTTGCTGTG-3", T % * 5'-GCGGTCC
CACTGAGAATAATG-3';LXRa 5| 47 £ % 5'-CGAT
CGAGGTGATGCTTCTG-3', T # % 5'-GGCAAAGTCT
TCCCGGTTAT-3' ;GAPDH 1 % i %,
1.5 Western blot #& il

THP-1 E " 28 j5 7 14 0 0K 20 A 42 3t A8 L oy 40 38
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AT B u N 6% B 8% SDS-PAGE AT % i 2 Uk |
AHILA 80 V A 120 V 12 B E AT IR 45 b ik Fn 0 B
WUk, BB R DL 200 mA B R OR TR K, WA
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Bt —40,4CHH, TBSTE% 3 ke, ZBEH 1
: 1000 i % Ja 0 HAR 1t A b 4 B AR 1T B — 31 2 h,
BR3RE, BENAHT, FEYRA T REA
PVDF JE b #HATE % 5t 241, B-actin fEh W5,
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7, H e EHAA 0.2 uCi/mL [PH]FRIE B E
B ol T E R SR AL H ML 48 h; K5 ,PBS EAE
WM S K EE,EEH 0.5% K 4 L iF B R
A A 10 mg/L 8 ApoAl 5 4 j £ FH 12 h; &
Ja , AR IR RR T 300U B SR R 4 e P [CH ] BEE

& 1. AT BN E R TR Rk 4B B RS S BRI R

B B Ak 4T 0 RE B BS O H F R R R CPM FR AR
CPM (3% 7: 7 CPM+48 i, CPM) By H 18 & 7R
1.7 Sitah

PrA LI AR xxs R, HBE LR XA ¢
K36, P<0.05 %k~ = R H G ¥ E L,

2 & R

2.1  TarP AR B N 4 B R T B R 4H AL AR TR B AR
THP-1 JEM: E W4 I ZE 50 mg/L ox-LDL ¥ 4b
PR A IR IE nOML R A A, AN [l B (2.5.5.10.,20
pmol/ L) )iy i Ak B s 248 Jf Y 1k YL VR 2 24 h
J , B RO AR A BT IR BT oy, s R nk 1
IR, CE/TC H B Y T 55% , $2 75 0 TR 41 5
R 2 ) 57 5 R 45 R B, 10 .20 wmol/L
(1) B 2 8 2 PR D T 4 TC FC T CE 7K
S T BA i B B A% ik 2 440 i PN IR S5 K O BG4

JiR R R

Table 1. The effect of NF on lipid content in macrophage-derived foam cells

m H popicEiil 2.5 pmol/L NFZ4 5 pmol/L NF 41 10 pmol/L NF 41 20 pmol/L NF 21
TC(mg/g) 643.27+24.84 625.22+24.82 600.75+33.39 524.98+31.80° 511.26+24.10°
FC(mg/g) 239.69+15.11 236.81+17.70 224.28+24.83 196.87+21.76" 192.75+21.85"
CE(mg/g) 403.58+23.90 388.41+28.31 376.47+44.07 328.11+30.92° 318.51+21.04°
CE/TC(%) 62.72+2.91 62.10+2.95 62.57+5.00 61.48+3.84 61.32+3.46

a k P<0.05, 55X IR b4
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FERAYFZNE B R FE T GEXT ABCAT 25 (323K B0 5 C A 7af M8 ABCAT A AR RS B9S2, a 2 P<0.05, 5 Control 41 HLAL,

Figure 1. The effect of NF on the expression of ABC1 and the level of cholesterol efflux in THP-1 macrophage-derived foam
cells (n=3)
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Figure 2. NF promotes the expression of ABCA1 via the
LXRa (n=3)
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Figure 3. NF promotes the expression of ABCA1 via the
PPARy/LXRa pathway (n=3)
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