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Effect of icariin the apoptosis and inflammation of RAW264. 7 cells
induced by ox-LDL
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[ Abstract]  Objective To study the effect of icariin (ICA) on apoptosis and inflammation of leukemic mouse
macrophages (RAW264. 7) induced by oxidized low-density lipoprotein (ox-LDL) , and to clarify the anti-arterial effect of
ICA and the role of atherosclerosis ( AS). Methods RAW264.7 cells were treated with ox-LDL to induce foam cell
models. The effects of low, medium, and high doses of ICA on RAW264. 7 cell viability, apoptosis, foaming and secretion
of inflammatory factors IL-13, IL-6 and TNF-a were investigated. Western blot was used to assess the effect of ICA on
protein expression of Bel-2, Bax, Caspase-3, IkBa and NF-kB p65. Results ICA improved cell viability and reduced
apoptosis, the formation of foamy macrophages, secretion of inflammatory factors IL-13, 1L-6, TNF-a, Bel-2, Caspase-3
and NF-kB p65 protein expression, and up-regulated protein expression of Bax and IkBa. Conclusions ICA reduces
apoptosis of foamy macrophages and inhibits the expression of inflammatory factors, thereby delaying the development of
atherosclerosis.
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Bifi 5 A 6 A5 1 R St R B A5 R i AR 4k, TR
O ISR B R A R RIBE T 8 G M | S 45
F = RO A A B 2.9 42, HAE T2 T M
DS G, 7J& REERRIE T 40% VL b, J/ T8
it Bk RERE AL ( atherosclerosis, AS ) J&—Ffr»
LB | A2 Fh P TR 2 98 FNT R 2 A BT 5 | kS 1) R
iE SR RO R TOAR PR 405 | 9 VA 400 i
FURIASRRUE BESRL A ol 24 A Lo 2 ) R R BB
Py KAWL HE AR B, B I A0 2 B
T f L B S 2 L HC R R ) B R B R 1 R/
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S0 TR, ) v A A R T B R R
B A T IE SR AS HE A R X,

P EFET (icariin, ICA) ML G A 25 2R
R — R S, R R IR
PER RS A DU FRERAS BT R B s
P EER . BT, AR E KB, ICA i
S BT p38 MAPK il ERK1/2 {555 &l | VSMC
L RN S =R B BUR LN N vafe wukz N =N it )
R FRIT ICA X IR B g 40 e 0 1~ LA R 95 PR+
SFUARIRZIR , RPT AS IR YT R AT LR

1 #R7TE

1.1 4HA@

RAW264. 7 4k ( 75 MK 22 Az Bl 2 22 e 52
U9 Z WG | BT AR 24 2 B SL g 2 1 5 1 AR
WFEVREE) o
1.2 FERXFSNEHE

DMEM @EibREFR M ( Hyclone A ), EH) ; i 2k
MLYE (P2, WL R A YR e A IR A R 5
TR R-BER R APUA W (2 E Gibeo 24 F]) ;R F-7E
H (U 4E5e A7 LE R A R A W] 45 98.0%) ;
AR B I8 45 11 (ox-LDL, J7 N 25 AR W R AT
) ;CCK-8 ikl & ( L HR = RAEMHE ARG RA
F]) ; Hoechst33258 YLt if 7 & ( LR A TR
ONHED) AT O (AL BB ERHE A RA R s BEA
PREUAA & (b 58 RS S H AR BRA A ) 5 1L-
1B .IL-6 Fl TNF-a ELISA {7 & (_LEEEL) . TGL-
16M £ 2 VR VR B DL (R VDR B O HLA R A
) ;Nikon ECLIPSE 80i 1F & . it ( Je AL A% ( 1
1) A BRAF) 5 £ EAA 2R Bio-Rad T B HL Ik %5 BN &

e ( FHFEIATO A BRZF]) s MD 42 i 1 6 WIS il
P SpectraMax 190 ( 2447 X #% ( i) AR
F]) ;4200 4 H 3k ROCBUR i R 48 (LR
fiE) s 818 9 i e A= 9 8 B ( Nikon {345 (1
) FHIRAT) ;CO, THERKEF4E (£ E BD A ) ;
11260 RUKE 2 L+ RF-

1.3 Ak

1.3. 1 ZHiEss IR A SCa o4l

RAW264. 7 4 s JH & 10% Jif 4= 1L 3% 9 DMEM
EFEEEFRILT 37°C 5% CO, FEFEMTP IR 52 K
P AL G 3%, M A A K% 2 70% ~ 80% A it
HERIEFR, 2~4 RABH T LR, HEFRN
RAW264. 7 4l ffl 53 >~ 25 (41 ( CON &) | # l 2f]
(MOD £H,50 wg/mL ox-LDL) ICA Ik H /&30 & 21
(ICA 10,2040 pmol/L %4 +50 mwg/mL ox-LDL)
R MR B Y ICA Tl 4b #E RAW264. 7 4 it 30
min f5 , BALZHFT ICA ik, | 4o A 50
wg/mL [ ox-LDL 555 24 h, 25 U AEAL B A
S R
1.3.2  CCK-8 ¥R 40 1% 77

fifi G ML 79 DMEM £ 35 38 1 45 96 FE 40 1 4
10,20 .40 pmol/L [ ICA TAEW ., & BAfLAZT
1. 5x10* A2 A B0KE Ab T X3 B K308 RAW264. 7
HRLFERNE] 96 FLAR T, B L 100 wL, ¥ HR 1.3, 1 35
TR LRy AL PR AR 6 N E AL, Hige
24 h 5, &L A 10 wL CCK-8,37°C ¥ H 4 h
Ja W2 A FL P A RS 3R, 37°C FE IR 5 min, BEAR Y
490 nm ARG I A FL A IROGBE , A0 LG 7 = SE 5
ZH A {H/XFIEZH A fHx100%

1.3.3  Hoechst 33258 K40t 1~ %

Wb T35 BUE KA RAW264. 7 40 i ¢ IE 45
fLEFZTE 2. 0x10° A B EHERD Tl 35 3% 6 1L
M, e Bl 1.3, 1 S5 3R 4 S Ar 2 b 38 24 b
Ja SR IR, TP B PBS BE 138, ITA 500 pL
49 1) 22 5 W ] 58 W 2R A7 [ % , B [E] 10 ~ 15 min,
Frdwi [ WO F W04 1 PBS Uk 2 &, Jil A500 pL
Hoechest33258 YL (L , P2 IR 8 5 min J5, 3w e
O, PBS Uk 2 i, I BB TOL K, TH T
RS I A IR, R & IE W A A% & R3S,
IR O T AR R R Y BB,
1.3.4 04 O Yefa

Bk F 5 BOE KA RAW264. 7 40 i i 1E 4
FLEZTE 2. 0x10° 20 M ECEFh TCH S5 3% i 6
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Utk #8130 1 R A S e AL B 24 h
Jo  FEPERE IR, PBS R 2 i, N 4% 22 B W E, [ E
30 min, FHZ B PBS YEME , A 2 mL JH4L
O YL ,37°CHFH 30 min, 55 FULEE, Fdaihar O Yo
W, IIAREEZYE 2~3 min, K, HIMARE A, 85 F
LA R

1.3.5 IR AR f S50 (ELISA)

b F %3 KR KA RAW264. 7 20 it 4 1E 4
FLEZT 2. 0x10° AU ECEERD T 6 FLAk i, #e IR
131 BEgR 4 F R sz A3 4 AL 3R 24 1 )5 W45 FL
TR SRIIT T - 80°C P47, /™ % 44 B ELISA 5]
ik B B fE, I E ICA Xt ox-LDL % % 1)
RAW264. 7 4l fifd ¢ 4iE A 7~ IL-18 ,1L-6 1 TNF-a F§
AR
1.3.6 fPEENH S5 ( Western blot)

BRAE T KA RAW264.7 40 il 4% 18 45
fLEZT 2. 0x10° A4 JEECHE RN T 6 fLAk | 3%
B30 L SR 4 S S Ay A AL B 24 h 5, 34
Br I rp () 8% 9% 9, PBS ¥k 2 3, R 5 W SE e,
PRI 2 240 M S AR 1 A e R AR R & Y U B
4, R BCA &tk AR5 #E4T SDS-PAGE HER
VK, @ T R E L R PVDE B L FH B RS 058 &5 6
2 h, JIACKE BB — PP, 4°C vKA iR SR
552 KH TBST PRt 4 ¥k, &K 5 min ARG B )G
B0, E IR R E 2 h, TBST YEiK 4 Wk, BRIk
5 min, $2¢ BE R SRR 1k 2% R A I 3 7R & B BH
WA TAEW B 6 )5, N2 LI GAPDH fE &
8 R H Image proplus 6.0 #K 4 47 JK B 43 #7
Western blot 256 i 2 HP 5 K 1) B0 44 B s Tk 8 L
# 1, BHWEARKEKY = HWE A KW KEHE/
GAPDH 257 JK BE1H. .

1.4 SFitEH*E

GeitefR F SPSS 23. 0 Geit# kAT a0, it

TERORMZEZS /A0 Ty 26 FFPER I, SE 00 25 R DL

PPRPRIEZE (w2s) TR, Z A8 BR
[K 277 253 M7 ( One-way ANOVA ) | 2H [a] 9 ¥ b 45 %
JH SNK-q #5565, LA P<0.05 HESHGH =X,

2 #R

2.1 ICA 3% ox-LDL %5 # RAW264. 7 40 & A
spA

YRZHAL TR 24 h 45 CCK-8 ¥4, 5 CON 41
LA, MOD ZH 240 M 15 1 W R AIG, 22 S A 4e it
=X (P<0.05) ;5 MOD 4 Hb4, ICA 20 .40 wmol/L
AP E PR A S ), BASIFE L (P<
0.05) ,ICA 10 wmol/L ZH 41 M35 Jy 34, B 22 5% 76
Gt (R 2),
2.2 ICA ¥ ox-LDL %S H) RAW264. 7 4 B 1=
Eap=Al

Z5ZHHETE 24 h )5, 28 Hoechest33258 Yt (o I1%%
KPR IR CON L0 A FKORES K4, 40 A%
TR — AR i 2 B4 50 1 i 156 55 CON
4 H A, MOD 21 4 A% AR T 3 4 HL % H B 8 1) £
T, RIVZH i e €0 57 2% S A 4, B e i I T/
T AN T A B B I B3 2 B St e B
S(P<0.05) ;5 MOD 4 HeAs  ICA % 7l 4
SEHE U5, R e i R T /MA K E 2 D
P T AR R D, B Sei e L(P<0. 05)
(F3,K1),
2.3 ICA X ox-LDL i S H) RAW264. 7 20 R 4T
O I

AL BE 24 h 5, A4 0 Ye gt , 5 CON
2 H A, MOD 2 4 i AR 34 K FL A Ih4r O Yt
PEZ0 A 3 A, 20 B B TR R B, BA STt e X
(P<0.05) ;5 MOD 41l %%, 1CA H SRl s dlima
O Y BHPE A0 2R v /b, 4 PN B A /s FLg b
HAGE i #5 L(P<0.05) ,ICA K5 H4Hh4r 0 4t
A BH PR k> (H2E RS E L (E 2) .

R 1 Western blot A5 I i 6l F T A FIAR Bk JEE L9

Table 1 Antibodies used in Western blot method detection and dilutions

Hi& Antibody B Dilutions  #1J& Source /A ] Company

Bel-2 1:800 1t Rabbit ABclonal, ' [E#J{ (Wuhan, China)

Bax 1:800 %, Rabbit ABclonal, HE X ( Wuhan, China)

—3T Primary antibodies Caspase-3 1:800 4 Rabbit ABclonal, H1[E X ( Wuhan, China)
IkBa 1:1000 1t Rabbit ABclonal, H'[E X ( Wuhan, China)

NF-kB p65 1:800 4 Rabbit ABclonal, H'[E VX (Wuhan, China)

GAPDH 1:2000 4 Rabbit ABclonal, H'[E#X ( Wuhan, China)

T4t Secondary antibody ~ HRPGoat Anti-Rabbit IgG 1:5000 112 Goat ABclonal , 1[I ( Wuhan, China)
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R 2 ICA XF ox-LDL %319 RAW264. 7 TG 1) R0
Table 2 Effect of ICA on the viability of RAW264. 7
cells induced by ox-LDL

415 SN 1 (% )
Groups Relative cell viability
1E% 41 CON 100. 00+0. 00
FiAIZH MOD 60. 00+0. 69 *
[ 10 pmol/L 62.10£0. 39
‘#Efﬁ 20 pmol/L 67.88+1. 49"
40 pmol/L 80. 63+1. 00"

TE: 5 CON 4IAILL, "P<0.05;5 MOD 414, *P<0. 05,
Note. Compared with the CON group, * P <0.05. Compared with the
MOD group, *P<0. 05.

200 um

IE#4 CON

200 pm

R 3 ICA X ox-LDL V531 RAW264. 7 4L T A5 0
Table 3 Effect of ICA on RAW264. 7 cell apoptosis
induced by ox-LDL

20 51 A TAL
Groups Apoptosis number
IEH 41 CON 6+0. 82
HEHIZ] MOD 17+0.82*
10 pmol/L 11+1. 62*
EFFEHICA 20 pmol/L 9+0. 82*
40 wmol/L 6+0. 82*

F: 5 CON #iAfLL, "P<0.05;5 MOD Zi# 1L, *P<0. 05,
Note. Compared with the CON group, * P < 0.05. Compared with the
MOD group, *P<0. 05.

200 pm

HEH MOD

200 pm 200 pm

BEFER ICA 10 umol/L

R ICA 20 umol/L

EEFER ICA 40 pmol/L

1 ICA X ox-LDL ¥55 1) RAW264. 7 4 HLIH T A5
Figure 1 Effect of ICA on RAW264. 7 cell apoptosis induced by ox-LDL

#HAH MOD

2.
2,

g .

i

1% 1
0.
B o

$226FEE 1CA 40 pmol/L ¥

IE#4 CON

FEEFER 1CA 20 umol/L

.5 CON 4 Aftk, *P<0.05;5 MOD 44tk ,*P<0. 05,

EEER ICA 10 umol/L

[ERERAN TS
Number of positive cells
=3

2 ICA Xf ox-LDL %51 RAW264. 7 4131 R fLEE
Note. Compared with the CON group, * P<0. 05. Compared with the MOD group, *P<0. 05.
Figure 2 Effect of ICA on the foaming of RAW264. 7 cells induced by ox-LDL
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2.4 ICA ¥ ox-LDL -5 H RAW264. 7 2 ffl 5 i
FSEaFEydzap-Al

iYL B 24 b MR RE FR 1S, £ ELISA
M, 5 CON 41 HhA, MOD 20 4 Jifd 43 IL—IB IL-6
FTINF-a A F 3 2 35 34 0, B A 4t 2
(P<0.05) ;.5 MOD 41 b, 1CA 10,2040 ;Lmol/L 5L
PR AT AFEAR TL-1B  IL-6 F1 TNF-o [ 7230, B
B L (P<0.05) , B2 FRARHE (£ 4)
2.5 ICA 3 ox-LDL S/ RAW264. 7 A Bel-
2 .Bax, Caspase-3.IkBa 1 NF-kB p65 & B RiLH
A

ICA ¥ J¥ M 10,20 .40 pmol/L ikt FH 30 min,

R4 ICAXf ox-LDL

ox-LDLIES 24 h 5, 1R BV M &E (1, 28 Western blot
Kl 5 CON 2H %, MOD #H 4H iy Bax , Caspase-3
HINF-kB p65 £ [ %3k 4 W 5, Bel-2 1 IkBa
HARBRETRE, ZRUAGRITEE L (P<
0.05) ;55 MOD 41 4%, 1CA10,20,40 pmol/L b
st A D REARR: Bax , Caspase-3 #1 NF-kB p65 EHRFE
iKL,#&H Bel-2 Al IkBa 3 AR IK, BA G EE X
(P<0.05) , HE KK 3)

3 it

AS JE— i BBl K I A BE )M R B , B
KA T T N SAE , AS B4 BT

75 S0 RAW264. 7 2 i SR8 [ F B 5E MR (x+5,n=3)

Table 4 Effect of ICA on the secretion of inflammatory factors in RAW264. 7 cells induced by ox-LDL

2151 Groups M % 1B(pg/mL) IL-1B

FA % 6(pg/mL)IL-6 JIEEYRBE N F o pg/mL) TNF-a

IE# 41 CON 127. 30+0. 82
FHIZH MOD 202.19+1.20"
10 pmol/L 188.94x1. 20"
R ICA 20 wmol/L 164. 20+0. 90"
40 wmol/L 133.27+1. 40%

92.42+1. 14 430.04£1. 67
149. 65+1. 17" 821.31+2.33"
127. 36+1. 60" 680.07+1. 64"
100. 65+0. 88" 627.75+1. 93"

95.74+0. 74* 508. 18+2. 45%

.5 CON gl At *P<0.05;5 MOD 4k, P<0. 05,
Note. Compared with the CON group,

A B
Bax s c— c— — — 2.59
5
Bel-2 e o — — — ‘2 2.0
oo
e 154
CaSPaSE-3 ww— cw— — — — 5 FRRE
=
IkBa ™= — HE{ 2 1.0+
s 2
m a
NF-KB P65 = o o . . éﬁ 0.5
GAPDH e c am— c— am— 0.0-
§ & & &Y
e o 5T e <
e —— 2
VREAEH ICA
D E
= 2.0+ 1.5
[=]
i 2 = g
(>} — —
woa 1.5 — 7]
E‘ﬁ s = ﬁ £ 1.0
= e x
S o = o=
58 — g
g7 = B & 0.5
< 2 0.5 = = Cg
Sl = 2
8 = =
0.0- S 0.0-
o g
e ¥

1.5 CON ZHAHLL, ™ P<0.01;5 MOD AL, * P<0.01,

* P<0. 05. Compared with the MOD group, *P<0. 05.

Bel-2R A RIE

Bcl-2 protein expression

|

#it

NF-kB p65 % [ R &
NF-kB p65 protein expression

T

§ & » &
R
G S e
& [
R 1CA

B 3 ICA % ox-LDL i 51 RAW264. 7 4ilJif] Bcl-2, Bax Caspase-3 IkBa 1 NF-kB p65 %5 [1283K (1 52 i)
Note. Compared with the CON group, ** P<0. 01. Compared with the MOD group, *P<0. 01.
Figure 3 Effect of ICA on the expression of Bcl-2, Bax, Caspase-3, IkBa and NF-kB p65 protein in RAW264. 7 cells
induced by ox-LDL
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PR R RS IR 28 B ARG, LL AN e ki |
e LR DR B e L T af i 2 E AT 26
2T AR YT Sl Kok AR AL 0 25, (0
i T2E25%nT e os BRI LA FiAs: SO A 55
WUPREAE , ™ S 50 3 0] RE 5 | e 2k B 3 0l F
gz,

AR T/NBER Z AR AR AN W) F 58
iR AR R B VR A B B S TR
HAER sk o, B E &, hERIKZ T 5
PH 52, PHZE S0 AE , 028 0, KU 0T , JRR K 1 22
EHE, EAEEEAKANGHD S, IR iC R
(PR ), IARA LRI R I, R
T Z Tk By, b DL A 2 Oy 32 AR A R
o7 R BLFEHE | 2SS AR s S oAt 2 Ak
ST R Z R AR, thand R B
B PO E PR TRAN S R (ICA) &
/ii?ﬁ@i%fﬁfiﬁiﬁz— y ﬁ’?ftjﬂ C33 H40015 s
S FRN 676,651 R —FhE IS IL &Y, . BE
AR ZE T TR FEETIOE BB L i
SR RN G e R T S 2 AR O Ihn, Bl JLAR Sk ok
FRZZ WO 55 & T IF AR 0 58 E ARG B2 21 TCA X0
M R GERAE ] 78 ICA $T AS Ui I Ho il
IS AR 22 0 T X U T — S B 0 B AR
AR X ICA HAT 8 R 2R G IR Z 1) 25 3 2= F
5%, H Al R £ AR R AR Y A T X
ApoE /NPT AS VEFI IR IT M (ERF 781 5 A4
ARG T WLZN 25 BE AR R ALk o), 3k
Tk, AW 5T DL E w40 i U A S, B ICA X E
MW 40 L 9 1 % 5 i R 7 B2 ), AT 8 7 1CA Bt sl
Kok R AL P

E R M AE AS MTE B, & A DL e R Jé v R 4%
EXREEMEM, S 5238 EEgnET
16 AS JRAS T LMD AS (19 % A ERE (B R AER
A5, I 4 R A A 40 L P Al R I RE ) TR, B
I 240 L 9 1 ) S SO AR BB i 2, AT TN AS
A AR S BN R & N R AR IE K
AT 1 5 400 0 75 58 ox-LDL B2 B30 7K 20 Jfd , 340
RANM 098 B AS & R o A i — > i A0 =R
PR ox-LDL A0 354 5 1 41 43 A AR 36 K 4
F5E AS Y2 SLAS R | ACHIF 53 78 LA AL LA 58 ICA
A 2 Ik ok A R A0 A P B AL, 25 SR 3R W
IIAATE B /Y ICA AL 3 24 h 5,4 ox-LDL i S
%) I3 200 4 B 3% 0 184 I 9 T 240 L e /b ; 4

HLIRALIED ; TL-1B  IL-6 F1 TNF-ou 48 KT 20 A sk
A B ICA ELATI8/0 W 40 M 8 T 4l 1L-18
IL-6 #l TNF-o 25E T4 E T, 478 1CA B
Pt AS M2

FERFARASTT 40 A P 5 U T 2 A B
M WE ox-LDL Y3 B g s ™ . Bel-2 &
PIAELORAARIE 1) — P 1, 5 Bax 85 3L [RIE AL
SRR TR DT Sk 45 ) £k A 5 1% 3 o 1, B 1R
MR C AU MEEE T Caspase-3 J 1228
S1&PEPEI T2 2 TR A0 B A A7 A
BF, YR A M 25 K 2B i 28, AT R I HE K i 1 4R
TR AN = i — 2 S HOR R e B )
TR, X2 52 & BRI O 3 Jok PR mT IR
E WAL A T, AL 5 R S T8 1 Bax 1)
Tk, BN Bel-2 R A A O X IE SO g R B
TM 7] 5] Caspase-3 3 P38 01, 175 5 19 UK 40 9 )
T7, 45 ox-LDL 75 5 14 5 I 40 it 3 T Ak RN 725 SR AR
£ s AR 5T R WA BRI P F Omentin-1 AT &
FPDHE WE A 98 T, HALE S Omentin-1 {2 3
5055 40 J B 0 T 2 1 Bel-2 19 K 3k, W] Bax &
Caspase-3 W RBA K, AL REW, 5
CON ZH#H ., MOD 41 Bax Fil Caspase-3 & H # ik 1
Jn, Bel-2 FE R IR D 5 MOD A AH I, ICA #4448
[R1F% & [ AIG Bax Al Caspase-3 AN, IS
Bel-2 #E I 3RIA I H 2 F AR M, 5 LR bR 45
R—F, FH ICA nTTE 40 B IR PR T T iR AR 5 i
AT,

Park 258 BF 5T & I, NF-B 30 fE i 41 1
EWEA LA T, 3k — IR 1 & IR 7T g 5 9k
TR ARARE RN AH G . NF-xB F40 ] K12 kB, IB
5 NF-kB 255 J5 , Be B BH 1E NF-«B % % 2] 41 it #%
W, YA T & SOIR S ET, NF-kB Fl IkB 45512
BB TEYE R B A, A T e b, AR5 5
AL |, TB G A R PR TkB W PR AL, (i
NF-kB 2% 4% 28 67 1 AH S 5, Ui 1Y NF-kB
WA D, S5EE5H «B RS A 1ER
B PSR i (1 S e e N R S
MOD #£H NF-kB p65 4 13RI, IkBaw 25 1 K3k
Wb, ICA b P S & B, ICA 4 AN [F) A& B 1 4 5
IkBa 5 (13535, A NF-kB p65 & 0L, I H.
SRR, 5 LA AT 45 - — 3, 3R 1ICA
REAS TG NF-B IS MEM G E VG T, 28 L
R ABFRAE ALK IESE T 1CA ] LA =y 5 I 2
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