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Effect of Opuntia dillenii Haw. polysaccharides on cholesterol
accumulation and its associated gene expression in
THP-1 macrophage—derived foam cells

LI Heng'?, LUO Qijun?, LU Xiangyang', ZENG Fuhua'*"

(1.College of Bioscience and Biotechnology, Hunan Agricultural University, Changsha 410128, China; 2.College of Life
Science and Technology, Lingnan Normal University, Zhanjiang, Guangdong 524048, China)

Abstract: In this study, THP-1 cells were induced into macrophages and THP—1 macrophage—derived foam cell by
phorbolmyristate acetate (PMA) and oxidized low—density lipoprotein (ox—LDL), and then treated with different
concentrations(5, 10, 15 nmol/L) of ODP-Ila, to investigate the beneficial effects of ODP-Ia on the cholesterol
accumulation in the THP—1 macrophage derived foam cell. Meanwhile, the mRNA expression and protein levels of ATP
binding cassette transporter ABCA1, ATP binding cassette transporter ABCG1 and scavenger receptor class B type |
(SR-BI) that mediate cholesterol efflux were observed. The result showed that, the lipid content and the cholesterol
content were increased significantly after the THP-1 cells were induced into the THP—1 macrophage derived foam cell,
and then were significantly decreased after treating with 15 nmol/L ODP-la. The data also demonstrated that, compared
with the ox—LDL treated group, the high dose group (15 nmol/L ODP-Ia treated group)showed significantly increase in
the mRNA and protein expressions of ABCA1, ABCG1 and SR-BI(P<0.05). However, the high dose group was inferior to
the ezetimibe treated group (P<0.05).And there were no significant differences among the low dose (5 nmol/L) group, the
medium dose (10 nmol/L) group and the ox-LDL treated group. In summary, ODP-Ia promoted cholesterol efflux of
THP-1 macrophage derived foam cell by up—regulation of ABCA1, ABCG1 and SR-BI.
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Table1 Primer sequences

GAPDH 5'-CTGACTTCAACAGCGACACCCA-3'
5'-CCACCCTGTTGCTGTAGCCA-3'
5'-CCAGCCCCAGCGTCAAAGGT-3'
5'-CTCCTCCACCCAAATCTACCA-3'
5'-GCATCTTCCTCAGTGCCAT-3'
5'-ATGCCCGCAGACAATACGAGACA-3'
5'-AAAAGTCTGCAATCTTGTGCCAT-3'
5'-TCCCGAACCGCTCTCACC-3'
5'-ATCACCGTACTCGCCGGATGCAA-3'
SR-BI 5'-GCGACTACATCGTCATGCCCAAC-3'
5'-GATCTCACCCACAGTGCGGTTC-3'
5'-CACCGCCGCACCCAAGACCA-3'

ABCA1

ABCG1

137
1.2.7 &R EFEEPIEE Western blot) A
ABCA1. ABCG1 #= SR-BI & & & iAAKTF
PBS RIPA
BCA
50~100 pg
5min 20 pL SDS-PAGE
( 80V 120
V)
5% lh TBST 3
4 C TBST 3 (
1 3000) 45~60 min TBST
3 ECL
Quantity one
GAPDH
1.2.8 H4BEL oM
Excel 2007 SPSS 17.0
(SNK—q )
2 FRERR
2.1 THP-1 E R4 R 4% 8 4 40 A Ay 3 L
l-a THP-1
PMA 6h
1-b
ox-LDL 48 h
ox-LDL
0

Bl EREAAAY RIS EAAMRA L RNEER

Fig.1 Macrophages and foam cells oil red O staining maps
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Fig.2 Effect of ODP-Ila on cholesterol accumulation in THP-1 macrophage-derived foam cells
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Fig.3 The cholesterol accumulation in THP-1 macrophage-derived

foam cells of all dose groups
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Table2 The ABCA1L, ABCG1 and SR-BI mRNA expression in THP-1

macrophage-derived foam cells of all dose groups

ABCA1 ABCG1 SR-BI
(1.06£0.02)a  (1.05+0.10)a  (1.20+0.22)a
(0.37+0.08)d  (0.38+£0.05)d  (0.54+0.06)c
ODP-Ia (0.3740.10)d  (0.3120.07)d  (0.52+0.11)c
ODP-Ia (0.39+0.05)d  (0.4140.05)d  (0.58+0.16)c
ODP-Ia (0.68+0.05)c  (0.77+0.12)c  (0.89+0.14)b

(0.80+0.12)b  (0.89+0.10)b  (1.220.15)a

SNK—q 0.05
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Table 3 The ABCA1,ABCG1 and SR-BI fluore scence intensity in

THP-1 macrophage—derived foam cells of all dose groups

Eiabr R4k

ABCA1 ABCG1 SR-BI
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(0.15£0.04)d  (0.30+£0.07)c  (0.07+0.01)c
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ODP-Ia (0.14+0.06)d  (0.20+0.07)d  (0.06+0.02)c
ODP-Ia (0.30+£0.04)c  (0.59+0.04)b  (0.38+0.10)b
(0.48+0.04)b  (0.69+0.01)a  (0.56+0.06)a
SNK—q 0.05
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