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CML/RAGE signal induces vascular smooth muscle cell derived-foam cells formation
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[ ABSTRACT] Aim To study the effect and mechanism of N°-carboxymethyllysine (CML) on vascular smooth mus-
cle cells (VSMC) foam cells formation. Methods Primary VSMC were extracted from the aorta of C57BL/6] mice u-
sing tissue affixing method and identified; Primary smooth muscle cells of 3~9 passages were divided into control group,
oxidized low-density lipoprotein (ox-LDL) (50 mg/L) group, 1, 10, and 100 pwmol/L concentrations of CML and ox-LDL
co-stimulation group. The levels of total cholesterol (TC) , free cholesterol (FC) and cholesteryl esters (CE) were deter-
mined by a cholesterol content assay kit; the primary VSMC were divided into four groups: control group, ox-LDL-induced
model group, and ox-LDL co-stimulated with CML group, RAGE siRNA silencing group. Western blot and gRT-PCR was
used to detect receptor for advanced glycation end products (RAGE) and cholesterol efflux end regulator ATP binding cas-
sette transporter Al (ABCA1) ; The degree of foaming of smooth muscle cells in each group was detected by oil red O stai-
ning and oil red extraction experiments. Results Compared with control group, CML significantly increased smooth

muscle intracellular TC, CE and FC levels; Cholesterol efflux experiments showed that cholesterol efflux rate decreased with
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increasing CML concentration; Western blot showed that compared with the control group, RAGE in the CML group was
significantly higher, ABCA1 was significantly lower, and RAGE siRNA decreased expression of RAGE, and increased AB-

CALl levels.
could enhance its effect.

cell derived-foam cells formation.
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Oil red staining showed that ox-LDL could promote lipid accumulation in smooth muscle cells, and CML

Conclusion CML/RAGE inhibits VSMC cholesterol efflux, induces vascular smooth muscle
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2.3 CML kil RAGE FiZFH TF ABCA1 HIFRIX
Western blot 23#7 .78 CML 4% F i RAGE 11y
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ey
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% ox-LDL+CML 41FEAI% 1.79 45 (P<0.05) , ik
SRR CML RS AP LA M PR AL , T
5 RAGE 214 %,

A BT 3R 3 KIS VSMC 281k, B - a-SMA 4Hl il S e ot

Figure 1. Primary VSMC culture and immunofluorescence identification for a-SMA (200x )

RLARRE CML ZInTEBNMAEANEREE(n=3)

Table 1. Effects of different concentrations of CML on lipid content in vascular smooth muscle cells(n=3)

il TC(mg/g) FC(mg/g) CE(mg/g) CE/TC(%)
pogiiEa| 45.3+4.2 38.4+3.0 6.9+1.9 15.2
ox-LDL FE 12| 95.3+20.2° 58.7+15.1° 36.6+5.4" 38.4
ox-LDL+1 wmol/L CML 4 122.6+20.3" 75.5£15.2" 47.0+6.9" 36.9
ox-LDL+10 pwmol/L CML 2H 177.8+19.1" 81.8+11.9" 96.0+7.9" 51.8
0x-LDL+100 wmol/L CML 4 270.67.0° 145.0+20.9" 125.6+24.7" 46.3
a A P<0.01, 5XF R4 LA ;b 4 P<0.01, 5 ox-LDL BRI LhEK
25¢
-®- Control
20 & ox-LDL
—— ox-LDL+1 umol/L CML

15

10

Cholesterol efflux(%)

ox-LDL+10 pmol/L CML
-4~ 0ox-LDL+100 umol/L CML

2. AERE CML X B E B H R A0 (n=3)

0Oh 12h 24 h 48 h

72 h

S350 0,1,10 F1 100 wmol/L e BE (1 CML &b ¥R 4L , i i NBD-JIB [ B4 1

AU, FE A [7) e 1] 5 0 S 40 B 24 DU 5 FLME . a R P<0.01, 5% HRZH FL#5 ;b S P<0.01, 5 ox-LDL BERIZH H
Figure 2. Effect of different concentration of CML on cholesterol efflux(n=3)
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[ 3. RAGE siRNA F#HRZIIF K CML % RAGE 1 ABCA1 RikBIE M (n=23) A N RAGE siRNA T RIGUE, B N
Zoad FiRArHANFS RAGE 5 ABCAL mRNA /KPR, C M 5d FidAb B RAGE 5 ABCAL EH/KFAE, a i P<0.01,
XA A ;b R P<0.01,5 ox-LDL BRI L4 ;¢ 4 P<0.01,5 ox-LDL+CML 4 HL#%

Figure 3. Expression of RAGE and ABCAL1 in each group(n=3)
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B 4. T O R EBEMIERER (n=3) A H5THRE, B 2 ox-LDL %14, C 4 ox-LDL+CML 41, D # ox-LDL+CML+siRAGE 41, a
N P<0.01, 53§ B A ;b o P<0.01, 5 ox-LDL AR FAE ;¢ 9 P<0.01, 5 ox-LDL+CML 4 45,

Figure 4. Oil red O staining and extraction(n=3)
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