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Silenced CXCLI12 inhibits ox-LDL-induced
foaming and apoptosis in mouse macrophage cell line RAW264. 7
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Abstract: Objective To investigate the effect and mechanism of CXC chemokine ligand 12 ( CXCL12) on
oxidized low density lipoprotein (ox-LDL) -induced foaming and apoptosis of macrophages. Methods RAW264.7
was incubated with 60 mg/L of ox-LDL to induce foaming of macrophages, which was recorded as ox-LDL group,
and to compare with the control without ox-LDL; si-con and si-CXCL12 were transfected to RAW264. 7 cells and
thenincubated with ox-LDL at 60 mg/L as ox-LDL+si-con group and ox-LDL+si-CXCL12 group, respectively. Oil
Red O staining was used to detect cellular foaming; Western blot was used to detect ABCA-1, SRB-1, cleaved
caspase-3, cleaved caspase-9, CXCLI12, p38 mitogen-activated protein kinase (p38MAPK), and phosphorylated
p38MAPK (p-p38MAPK) protein expression; flow cytometry is used to detect apoptosis; CXCLI2 mRNA expres-
sion was measured by real-time fluorescence quantitative PCR( RT-qPCR). Results The size of ox-LDL-treated
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macrophages increased, the shape became round, and a large number of red lipid droplets were found in the cyto-

plasm; the expression of ABCA-1 and SRB-1 and cleaved caspase-3 as well as cleaved caspase-9 were all signifi-

cantly increased; the apoptosis rate and the expression of CXCL12 and p-p38MAPK were significantly increased

(P<0.05). Silencing CXCL12, no red-stained lipid droplets were found in most cells, only a few cells had partial

lipid droplets, the expressions of ABCA-1 and SRB-1 were significantly reduced, and the expression of cleaved

caspase-3 and cleaved caspase-9, apoptosis rate and the expression of p-p38MAPK significantly reduced

(P<0.05). Conclusions

Silencing CXCL12 inhibits ox-LDL-induced foaming and apoptosis of mouse macrophage

cell line RAW264. 7, which may be related to the p38MAPK signaling pathway.

Key words: CXC chemokine ligand 12; oxidized low density lipoprotein; macrophage foaming; apoptosis

of ik ok B 18 1k ( atherosclerosis, AS) F& ™ 16 %
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1.1 #8

/N U I W 4 i 2R RAW264. 7 (L ifgdbis A
YR A BRA D) ;a4 1 F1 RPMI-1640 15 575
( Gibco 22 Fl) 3 ALK % BE IR 25 H (oxidized low-
density lipoprotein ,ox-LDL) (J~ M Z2 I AE ¥R A R
NE)) 3L O (Sigma-Aldrich 23 @) 3 I AKE (i
TR A MR BRZY A 5 5 B (R T A 2 1)

=) s EEEEGAF & . =9 7] T HR ( bicinchoninic
acid , BCA ) 85 & F1 -+ o S A7 R 4 58 7 s Tk i st
i B K ( sodium dodecyl sulfate polyacrylamide gel
electrophoresis , SDS-PAGE ) il & ( 28 = K=Y #
ARIFFERT) ; HiAK (Cell Signaling Technology 23] ) ;
JEEREE [ V-5 6 5UR 2¢O & (annexin V-FITC) F
WAL N EE (PL) 550 & (R at Bl AR R R SR A
FRZA W] ) 5 Trizol 12051 | S e s x50 & A2 i ik
7 & (Progema 25 Al ) 3 2R AR BURL (A6 50 B 4 Bk 4
HBRZ ) ; Lipofectamine™ 2000 5% 485 ( Invitro-
gen NH) .

1.2 FHik

12,1 ZHMEm SRR 5041, & 10% G 40 13 1
RPMI-1640 15 F: i 1E 37 °C 5% CO, %M & 3%
RAW264. 7 41, FRAARIT A 2 90% A2 A7 I, HEA 7%
R BB T RAW264. 7 41, 4550 T 6 LAk,
1597 24 h J5 H 60 mg/L B ox-LDL 43 24 h iR E
W 20 ML 3L R AL, 04 ox-LDL 2H , ANYR N ox-LDL [H4E
Jp%FBEO(NC) 45 B si-con, si-CXCL12 #5 Y &
RAW264. 7 #iiJifd 15 F 60 mg/L ) ox-LDL Zb¥ | 43
HIEA ox-LDL+si-con ZH ox-LDL+si-CXCL12 £H ,
1.2.2 Jher O P MR iIE s i & L )e
JH PBS VE¥ 3 X, 10% H ¥ [ 7€ 30 min, £ /1] PBS
VeV 2 U, T 60% 5 NEEIRUE 5 min, W25 7 N EE, fin
ATHEL O, & T 60 CHEA T L4 30 min, ZZ 1K G
3 ﬁ\,ﬁ*ﬂ%%@ 5 mln,;i/f%ﬂ((flﬁﬁi’fh 1~3 min,
T, POt AR T WA IR,

1.2.3  Western blot K] =B R ik 45 & & 5% iz &
F1 A1(ABCA-1) B 2§ 1 B35 38 324 (SRB-1) I
A1 bt 2 2 K 4 2 B2 35, 11 1§ 3 (cleaved caspase-
3) I A Y bR 2 R R & R A U 9 ((cleaved
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caspase-9) , CXCL12, p38 22 %4 il iif 1k & SR
(p38MAPK) Fl#i 2 1k p38MAPK ( p-p38MAPK ) &
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W B R B K 8 AR L B4 T SDS-PAGE 5 7%
2 R 0 S B 5% IR W5k = I 5
1 h, F5MA—HL(1:1000),4 CHEH LR,
TBST PEA; A Z B0 (1 : 2 000) EIRIFFH 90 min,
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S ROE B, B A A X R E K = HIW 4
RO EE(E/ B-actin AR OC A, BN FIFES
W3INEL,

1204 =X 40 A i o AR AGr 00 200 O 1 % 5 0 i
48 hJ5 TSR PBS 3% 2 K, 5 500 wl f94%5 & 2%
MIRIRST . JEA 10 L B annexin V-FITC, FHIIA
5 pL 19 PLRAT S #EEREE 10 min, A 240 M4
KR gnp TR, BB 3 R L, L HEE 3K,
1.2.5 RT-gPCR #illl CXCL12 mRNA FEik/KF . 5
FRANML 48 h 5 HREUANAE AL RNA K RNA S5 SR Al
¢DNA,CXCLI12 DA B-actin NS 4T PCR 4744,

NC ox-LDL

A

MESESE 3 W IEH AR 95 C 30 5,60 C
305,72 °C 30 s, 3 40 MEFF ;60 CHEK 5 min, FH
XA ER A 2742 IR, CXCLI2 BT
5.5 -TTCCATTTGCAAGGGAAAAG-3', Filf g1 ¥ %
5. 5'-ACACACAGCCAGTCAACGAG-3'; B-actin I
W5 ¥ ¥ %1 . 5'-CTCCATCCTGGCCTCGCTGT-3", F
W5 951 . 5'-GCTGTCACCTTCACCGTTCC-3'
1.3 Sit=ESH

SCIEE 2 SPSS 20. 0 43#7, THE PR H A B+
FRifE2E (x+s) Frn, AL ELESAT ¢« K06, 241 oA
K LR 2y 22 47 B, AL TE) PR LG R A LSD-

K

2 #R

2.1 ox-LDL #SERHM RAW264. 7 @ik K

Xof HE AT R 43 40 L PN A LT e B i, (S B0
Jia A /S T 5 ox-LDL 21 40 i ARG K T IR A
R, B s rhoe] B G LB R AT s (] 1A)
5% R4 AH L , ox-LDL 41 ABCA-1 il SRB-1 F kK
R B E T (P<0.05) (1B, 1),

NC ox-LDL  ku

ABCA-1 254
SRB-1 51
B-actin 42

A. Oil red O staining diagram(x200) ; B. ABCA-1 and SRB-1 protein expression
Bl 1 RAW264.7 HAEHL O $EINZEFN Western blot #ill EIELAAE ABCA-1 71 SRB-1 E AKX
Fig1 RAW264.7 cell oil red O staining observation and Western blot detection of macrophage ABCA-1

and SRB-1 protein expression

&1 ox-LDLFSEREMMEIT ABCA-1 71 SRB-1
BERRIEHMHMm
Table 1 Effect of ox-LDL-induced macrophages
on ABCA-1 and SRB-1 protein expression

(x+s,n=9)
group ABCA-1 SRB-1
NC 0.38+0.05 0. 15+0. 03
ox-LDL 1.27+0. 13" 0.42+0.05"

“P<0. 05 compared with NC group.

2.2 ox-LDL iFSE R RAW264. 7 F 1T

5%t B4 A b, ox-LDL 4l cleaved caspase-3 .,
cleaved caspase-9 B /KB 5 TH 57, AR A TR 0
FTLRE(P<0.05) (K 2,%2),
2.3 ox-LDL 3 RAW264.7 4l CXCL12 ¥ B %
ey 0EA

5%t HELIHT L, ox-LDL 41 CXCL12 mRNA Fl
(1K 8 TR (P<0.05) (3,3 3) .
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A. fow cytometry detection of RAW264.7 cell apoptosis; B. Western blot detection of RAW264.7 cell cleaved

caspase-3 and cleaved caspase-9 protein expression

2 RAW264.7 ZHAEE T cleaved caspase-3 F cleaved caspase-9 & H¥&iA
Fig 2 RAWG4. 7 cell apoptosis, cleaved caspase-3 and cleaved caspase-9 protein expression

%X 2 ox-LDL 5 RAW264. 7 48R 3F ZHBEE - & cleaved
caspase-3 # cleaved caspase-9 & 5 53 HI 22
Table 2 Effects of ox-LDL-induced RAW264. 7 cells on
apoptosis and expression of cleaved caspase-3

and cleaved caspase-9(x+s,n=9)

group  cleaved caspase-3 cleaved caspase-9  apoptosis rate/%
NC 0.09+0. 02 0.25+0.05 5.38+0.63
ox-LDL 0.49+0.07 " 0.45+0.07 " 15.76+1.75*
“P<0. 05 compared with NC group.
NC ox-LDL ku

E 3 Western blot #il] RAW264. 7 ZH 1 CXCL12
EH=E S
Fig 3 Western blot detection of CXCL12 protein
expression in RAW264. 7 cells

%3 ox-LDL 55 RAW264. 7 #iffI%T CXCL12
RIZHIF00
Table 3 Effect of ox-LDL induced RAW264. 7 cells on
the expression of CXCL12(x%s,n=9)
eroup CXCL12 mRNA CXCL12 protein
NC 1.04+0. 15 0.42+0. 05
ox-LDL 3.38+0.38" 0.78+0.09 "

“P<0. 05 compared with NC group.

2.4 Bt CXCL12 EFE 3t E LA RAW264. 7 it
AL AU T BN

ox-LDL+si-con 20 FHR 321 O IR Ry [RIE . Jied i
HR R A R 2T A R8T 5 11T ox-LDL+si-con-CXCL12
ZH R4 PR A DL 2T 5 B, AN/ 504 B P A 5B
ST (B 4A) . 5 ox-LDL+si-con ZAH ., ox-LDL+
si-CXCL12 2 CXCLI12 ik 7K &k 2 [ A%, ABCA-1,
SRB-1 Fih /K i 2 P ,cleaved caspase-3 , cleaved
caspase-9 FRIKIK- 1k 2 FEAR, 40 M 08 722 3 AT
(P<0.05) (Kl 4B~C,5 4)
2.5 B CXCL12 & F 3t E I 40 i1 RAW264.7
p3SMAPK 15 S i B I3

5%t B ZHAH FE , ox-LDL 41 p-p38MAPK 33k /K
-5 2 F 85 (P<0.05) 55 ox-LDL+si-con 414 L,
ox-LDL+si-CXCL12 2H p-p38MAPK ¢35 7K V- i 3 %
K (P<0.05) (E 5,%5),

3 e

AS 2 AR B A T 2 A R0 3 ik R B A I
(1% 5 200 B B SR SR sl 5 1 — P 1 S PR, &
RS ES R A=A O NN 32 5Ok 3 N =N 4
RAUARGoE R GER EH B — 61, iR fb il 5380 AS
WA, 5 AS B BRI & R I A ST AR S
ox-LDL75 5 E REAH AL I TR Ak , 25 R %2 B ox-LDL Ab 34!
CIES Q=R 21 DR R K o = T B 7S S e i
SR Bl KR BB ALAH DG 1 JR 3 1T CXCL12 7K
@RI CXCL12 5 CXCR4 M EAEH, s



JELL UUER CXCLA2 #P4l ox-LDL 35 S/ MR E EAI L R RAW264. 7 {E R T 223

ox-LDL+pcDNA . 0x-LDL+pcDNA-DSPG

10

o]
d
| O
1 O
=
+
B
£
>
o]
I
=
. O
- =
+
B
:
=
o
w
=
Q
10*

102
102

102
102

10!
10!

10°
10°

10° 100 102 10°  10*  10° 10' 10® 10° 10%
annexin V-FITC -

CXCL12
cleaved caspase-3
cleaved caspase-9

B-actin
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4 RAW264.7 HHIHL O £ EBNE(A) FFX AR ITEARGT RAW264. 7 HAEE T (B) K& Western blot
#:3 CXCL12,ABCA-1 #1 SRB-1 EH &KL (C)
Fig 4 RAW264.7 cell oil red O staining observation (A) and flow cytometry detection of RAW264. 7 cell apoptosis(B)
and Western blot detection of CXCL12, ABCA-1 and SRB-1 protein expression ( C)

£ 4 LB CXCL12 EE#MH ox-LDL S RAW264. 7 40 A6 K L FE T
Table 4 Silencing CXCL12 gene inhibits ox-LDL-induced foaming and apoptosis of RAW264. 7 cells(x+s,n=9)

group CXCL12 ABCA-1 SRB-1 cleaved caspase-3 cleaved caspase-9 apoptosis rate/ %
ox-LDL+si-con 1.23+0. 16 1.23+0. 14 0. 56+0. 05 0.28+0. 04 0.39+0. 04 16.38+1. 81
ox-LDL+si-CXCL12  0.39+0.05" 0.72+0.09 " 0.35+0. 04" 0.11+0.03 " 0.15+0.03" 8.37+0.84"

“P<0. 05 compared with ox-LDL+si-con group.

&5 A CXCL12 EEXf RAW264. 7 48/ p3SMAPK
ESBEENT
Table 5 Effect of silencing CXCL12 gene on p38MAPK
signaling pathway in RAW264. 7 cells(x+s,n=9)

group p38MAPK p-p38MAPK
p38 MAPK 38
NC 0. 43+0. 05 0. 32+0. 05
p-p38 MAPK  — — ox-LDL 0.4920.07 1.2120. 13°
ox-LDL+si-con 0.42+0. 05 1.15+0. 11
[t ox-LDL+si-CXCL12 0. 44+0. 06 0. 63=0. 07*

*P<0. 05 compared with NC group; *P<0. 05 compared with ox-LDL+si-

con group.

5 Western blot %Il RAW264. 7 0l p3SMAPK
0 p-p38MAPK E B K%
Fig 5 Western blot detection of p38MAPK and p-p38
MAPK protein expression in RAW264. 7 cells

Wl A RN T % i -3B ( glycogen synthase kinase-3(,
GSK-3B)/B-i% ¥ % H ( B-catenin ) T120/%; 5% [H 1
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