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Omentin-1 upregulates ABCA1 expression via the PI3K/Akt pathway to promote
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[ ABSTRACT ] Aim To investigate the effect of omentin-1 on the expression of ATP-binding cassette transporter Al
(ABCA1) in macrophages and its mediated cholesterol efflux, as well as to elucidate its regulatory mechanism. Meth-
ods After THP-1-derived macrophages incubated with omentin-1 for 24 h, phosphoinositide 3-kinase ( PI3K) and protein
kinase B ( Akt) were inhibited and silenced, respectively. ~Western blot was used to detect protein levels of ABCA1 and
liver X receptor @ (LXRa ), high performance liquid chromatography was adopted to detect total cholesterol (TC), free
cholesterol (FC) and cholesterol ester (CE) content, a liquid scintillation counter was applied to determine cholesterol
efflux, and intracellular lipid droplets were observed via oil red O staining.  In order to explore its mechanism of action in
depth, ABCA1-specific siRNA silencing technique was used to observe the effect of omentin-1 on cholesterol efflux.
Results Omentin-1 increased the expression of ABCAl in macrophages in a concentration-dependent manner, promoted
cholesterol efflux, reduced the contents of TC, FC and CE in cells, reduced lipid accumulation and inhibited the formation

of foam cells.  After specifically silencing the expression of ABCA1, the effect of omentin-1 on cholesterol efflux was sig-
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nificantly weakened, the intracellular lipid accumulation was increased, and the formation of foam cells was significantly in-
creased.  After inhibiting or silencing PI3K and Akt, the expression of LXR a and ABCA1 was significantly downregulat-
ed, the cholesterol efflux effect of omentin-1 was inhibited, the intracellular lipid accumulation increased, and the
Conclusion

formation of foam cells increased. Omentin-1 can upregulate the expression of ABCAl in macrophages

through PI3K/ Akt pathway, enhance cholesterol efflux, thereby reducing lipid accumulation and inhibiting the formation of

foam cells.
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Figure 1. The effect of different doses of omentin-1 on the

expression of ABCA1 in macrophages
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Figure 2. The effect of omentin-1 on cholesterol

efflux in macrophages
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Table 1. The effect of omentin-1 on lipid content

in macrophages

o TC/ FC/ CE/ CE/TC
) (mg/g) (mg/g) (mgg) HAH/ %
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M 1 4 3 428+36" 172+18" 256+23" 59.8
2 1+
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Figure 3. The effect of omentin-1 on lipid droplets

in macrophages
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CN 43-1262/R " E kAT AL A4 75 2026 457 34 H455 6 1 567

\\al o
0\‘\5\ ?\2’\(\5\
.
00““\ o“\e“‘\(\ O“\e“\\(\ &

B -actin ——— — ——

-
(&
1
j V)
jV)

a a I Control

Bl Omentin-1
Bl Omentin-1+ctrl siRNA
Omentin-1+PI3K siRNA

-
o

o
3]

Relative protein expression

o

LXR « ABCA1

4. PI3K siRNA 5 EE 1 4 E EREMAAE LXRa
ABCA1 EBRAHIFM
a i P<0.05, 53 HRUL LLEE ;b 2 P<0.05, 5 | HILEL, n=3.
Figure 4. The effect of co-treatment of PI3K siRNA and

omentin-1 on the expression of LXRa and ABCA1

proteins in macrophages
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Figure 5. The effect of co-treatment of L.Y294002 and
omentin-1 on the expression of LXRa and

ABCAL proteins in macrophages
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Figure 6. The effect of co-treatment of Akt siRNA with
omentin-1 on the expression of LXRa and

ABCAL proteins in macrophages
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M1 24 h )5, K Western blot £ 48 jg rf LXRo F11
ABCAl M FRIL, 458 B/, HIMO b B n] i 240
IR 1 %5 F 40 LXRa Il ABCAL 25 H %3k
AR, A o 3R K43 51 R B 70. 18% Fil
69.42% (P<0.05;E 7).

Control Omentin-1  Omentin-1+HIMO
—— . —

[0 T S ————————

B Control
I Omentin-1
Il Omentin-1+HIMO

a

1.5

1.0

o
o

Relative protein expression
\

o

LXR« ABCAT1

7. HIMO 5FEE 1 24083 E LG40 LXRa F0
ABCA1 EHRiZRIFZM0
a h P<0.05, 5% A LE ;b o P<0.05, 5MEE 1 HEbik, n=3,
Figure 7. The effect of co-treatment of HIMO and
omentin-1 on the expression of LXRa and

ABCAL1 proteins in macrophages
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Figure 8. The role of Akt in omentin-1 regulating

cholesterol efflux in macrophages
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Figure 9. The effect of co-treatment of Akt siRNA and
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