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[%#i7] NODI; RIP2; #hMk#iEariL; E ¥

[ E] BH DAEAEZMsk THP-1 A K # 485 NODI/ Z4RA8 ZA4E A& & 2(RIP2) 13 5 i@ %%t E o4 40 fe
KHFERBRFZ R0, ik A 160 nmol/L 494k 7% B (PMA) 4% THP-1 4% ta i i 5 oAk E o4 40 B, o %) A
10,25 #2 50 mg/L 3% 84 BAC AR B RS & & (ox-LDL) Al THP-1 R E£ M 24 h, AT G A 5T RE, & A
RT-PCR %4 NOD1 #= RIP2 %) mRNA & &5 5L ; & A Western blot #5# NOD1 F= RIP2 #%& & & ik H5 0L B A
ELISA 44 4n ff3s FR i 4z an j A AL B & 1 ( MCP- 1)%5 émﬂbﬁymﬁr% | B F (MIF) # 236 & 8 % X, 20 il
SR B Ak & 3R CD16.CD68 & ik, HEER  ox-LDL 28 A #) F 4R 1 69 7 X8 7& THP-1 R E o 0 g
NODI1/RIP2 125 i % | [ % ox-LDL #|#L & & 49 3% #» , NODI . RIP2 # mRNA #= % & % £ K+ 3 (P<0.05)
NOD1/RIP2 1% 5 i B8 % J& b 4% 4m i3 Aoty L id ik & K 92 B -F MIF A= MCP-1 9 & ik 38 hn W% ox-LDL Al 80K B
#3% hm  MCP-1 F= MIF #5353 % (P<0.05) , NOD1/RIP2 12 5 il %8 7% & AL L % B % 9 J & @ 3L R CD16.CD68
8 &k M E ox-LDL R E 8 T AL Evdfm itk @ 4R CD16/CD68 #F34 % bR E A A T4, P 50 mg/L 28
2 % T CD16/CD68 #) &k (P<0.01), £t E"#% %+ NOD1/RIP2 12 5 i % 484k ox-LDL VA5 B4R #i 49 F
Ki# & ,NOD1/RIP2 43 5 il %481 7% J5 At 5 5 B o4 4m ML 4 K ME B AL B 3L R A AL, 3% 9T 48 % 3L A J5 3 Bk #5 AR AR AL
PR Se AL ER =8 1N
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[ ABSTRACT ] Aim To explore the effects of NOD1/receptor-interacting protein 2( RIP2) signal pathway on macro-
phage inflammatory activation and phenotype by human monocytic cell line THP-1. Methods Human THP-1 cells
were differentiated into macrophages by addition of 160 nmol/l phorbol 12-myristate 13-acetate (PMA) for 24 h.  Macro-
phages were incubated with different concentrations of ox-LDL( 10, 25, 50 mg/L) for 24 h. The expression of NOD1 and
RIP2 was detected by RT-PCR and Western blot. ELISA was used to detect the secretion of monocyte chemotactic protein
1 (MCP-1) and macrophage migration inhibition factor (MIF). FACS was used to detect membrane molecule CDI6/
CD68. Results ox-LDL could up-regulate the expression of NOD1/RIP2 signal pathway as a dose-dependent manner
in THP-1 derived macrophages. The expression of NOD1, RIP2 mRNA and protein was up-regulated followed the increas-
ing concentrations of ox-LDL.  Activation of NOD1 /RIP2 signaling pathway increased the expression of MCP-1 and MIF
from the cell culture supernatants. With the increasing concentrations of ox-LDL, the secretion of MCP-1 and MIF in-
creased( P<0.05). The activation of NOD1/RIP2 signaling pathway could change the expression of membrane molecule
CD16/CD68. With the different ox-LDL concentrations, the mean fluorescence intensity of CD16/CD68 varied. 50 mg/
L group could significantly reduce the expression of CD16/CD68( P<0.01). Conclusion ox-LDL can up-regulate the
expression of NOD1/RIP2 signal pathway in a dose-dependent manner in macrophages. NOD1/RIP2 signal pathway ena-
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bles the macrophage inflammatory activation and polarity switch, which may be the main mechanism in the initiation and

progression of atherosclerosis.

VT 1 L W A Y RE 7 AR 22 Bl R AE X T BRI
- 22 18 R0 7 R R e B A RN RAS
B, T IE BT & AR, 2 5 045 0 E A N BE B Y 2R
FoE o LI 20 M B AR R T A 9 M 3R T e 5 2 Y 4
NENAE 515 T 2%, BH R ES 5 5F SR AL 45 4 S ke
Z K ( nucleotide-binding oligomerization domain like
receptors, NOD-like receptors, NLR ) X% /& [& 4 0%
SRR IR 3 32 P 19 32 2R B, NOD1 Al NOD2 2
NLR ZHEHA EE 5L, NLR 5HEALS 4 5 AT L
WS TR RIP2, 4K T 38 48 NF-kB & 42 5 MAPK
WREMRBERE AR T B TR, 5
EARAE S, H HTE A5 3 BR ok HERE AL (As) BEHRL
J B NOD1 A1 NOD2 F) 45 57 1 T A% 240 B2 Fr) Jok 2R
( peptidoglycan,PGN) , Jf & 8 5 BE S 9 AT E A
&M AT ST & B NOD/RIP2 {5 53 % & 5 K
SRS K AL 0 J 1 B 2 el R R i A8 - 3 UL 40
4 5E S R A A, R ] NOD/RIP2 {5 53 1) ¥
WEATRES 5 As T WL, 0 EARHIL ] i AT 2
ABIESE A AL B AR 5 BE IS 2 1 (ox-LDL) J913% THP-
1 U5 v 20 i, %% NOD1/RIP2 5 53 % 1 1k
Je R R E T 5 4l et fk B 1 (. monocyte
chemotactic protein 1, MCP-1) Fl 5 I 2] g # ) #1) 1l
[AF ( macrophage migration inhibition factor, MIF ) 43+
WLA Je 42 WL R CD16/CD68 3% ik Y 52 i, # 1+
NOD1/RIP2 5538 #% 75 5 W 4f i i A A K Ak o
MVEF, b E AN ARTE As JE BUALT v i 4 P F At
ek

1 MEFTEE

1.1 FELIEHF

THP-1 48 fit i # B #F 2 e b 40 B 48 B 5 ox-
LDL Ji F 3t 7% ik JF £ 4 4 B8 IR > ] ; RNA 2 3
W & 24 FK 7 & W T BIONEER 2 7 5 f 9% Be
(PMA) J§ T Sigma A & ; &30 A NOD1 % 3¢ B 401k |
FRARL T EIE RILA RIP2 & 57 BRI T
Santa Cruz BiotechnoLogy Inc /A & ; RIPA % i . 4
X5 248 (BCA) & A K E N 2R A & & A B9 H 7
K H B A LA W T PMSF A R AT A B-actin
R IR B-actin & A Jf % 7% B 7 3% ( Western blot) 7%
KA MRA & TILHERTREDERFE; A
MIF ELISA X7 & 1 T -3 40 fe & 4 2~ 5, A MCP-

1 ELISA ik Fl & T & B 4 £ WA A RN F 5%
R 40 L 4 CD16-PE  CD68-PE |, IgG2a-PE W T #
BD 8], fa 4 fvE W T = M R & A B RP-
MI1640 #% 7 3 ¥ F HycLone 1 Gibco /A 7] 5 £ 1 iR
Pl i =l i
1.2 #ARE¥EFE R THP-1 ARAIE S5

THP-1 5 4% 40 Ji 35 7% T 4 10% F& 4 1 7 . 100
kU/L # % % 100 kU/L % & Rty RPMI1640 # , & T
37°C 5%CO, A EWER B F R, AHRE R
MNER EFEK, F2~3 REHIBHREL HRE
3~4RLLE MM, 1x10°/L M % EHEMHT 6 1l
2, LA 160 nmol/L PMA % & 24 h J& , 40 i i & | 7% B%
TR BARTG o 1, 5 0 B v 20 8,
1.3 #RoER e

B4, THP-1 JR M B g 4 g £ 4 T 2 &
I SE B4 o B R AR E 10,25 .50 mg/L Y ox-
LDL 7| % THP-1 J& 1 E # 20§ 24 h,
1.4 RT-PCR i%#&i THP-1 iR14E E W40 & NOD1
# RIP2 mRNA Ri&

X il RT-PCR 3, il TRIZOL & 7| 4% B & 41 #
A E RNA, # # 3 & K cDNA, 3 4T PCR 1§ 3%,
Bioneer A & 4 & 5| # /¥ % RIP2-F; 5’ -TCCTG-
GAAATCACAGTTGG-3" ,RIP2-R:5’ -TGAGGTCCTT-
GTAGGCTTG-3" , PCR ¥ ¥ 7= 41 K & % 291 bp;
NODI1-F:5’ -GCTGAAGGGTGACTAAACGG-3" ,NODI-
R:5’-ATGAGCGGGCAAGAGGAC-3" ,PCR ¥ %4 7= 4
KE 4 148 bp, W% KA B-actin, B RT-PCR =4
TE 1% B g A B I i P o vk, BE i AR E3S 10 pL,
DNA Marker 5 pL, ® 1t 248 4 #,,100 V 200 mA 25
min Wk, % KA Image J E& AT % AF 34T BB K
FEa#lE, RFEENEESASERNRALE L
18, B Oy B WY 35 B Rk K F o 2 ERAT
1.5 Western blot ¥ il THP-1 & 1% B % 28 i b
NODI #1 RIP2 EBRIE

WEHE, RREEA, BCA Z#TE AT
B, &R SDS Loading, & & A 4 M, #ik
AEEE R,220 mA 100 min, B EAREH E
PVDF % b M & — 471 4°C 1£ 7, TBST % /£ 10 min
ZR,BE 40, €18 2 h, TBST % & 10 min = %K,
Western blot 7 H & Ml R Al M & K A, Br T X &
F.B%, 2% rst T EE M, &R A Image ] A
BB EHATEGREAHNE FHENEA
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1.6 ELISA X4 patE 554 EiE R P A EF
MIF MCP-1 B3R B

AH R SRR SRR, K ER R
Hrwh b E R, B 77 A -80°C vk 45, % B ELISA &K 7|
LI I O o Wil - R P R O
R ANATE R R, 2 AR E AL,
AR T R AR L, AR ETL P A AT E & 100
L, £ A % 100 pl,37°C 38 44 % 5 90 min, JEAR 5
K,z aI s N E W F IR TR, R K
HI,,37CIEAEE 60 min, R 5 K, B = AT,
Ao N4 A A T AR, AR #3L,37°C iR 46 8 6 i
# 30 min, y}”m‘)is K, MmN, 37°C IR 4 L
H 15 min, A3 fp A& E i, R4 G B Z) A& 450 nm
WK T, M E MIF MCP-1 B9 JE
1.7 #mRAAE=ELN THP-1 REE R AR E T
J& CD16/CD68 Fix

REABHNEAMR)E, T, 2%, BOF
3% ,PBS W it 5,100 pL PBS F & 40 fg,, B 4 5 Ao
A 20 pL % EARIE Y CD16 ,CD68 # 7, [ 470 1R K
xR g B AL AR, E RO 15 min IH BB,
F B # L EH 10 min,2 500 r/min % 3 min, F
W, m N PBS 0.5 mL 3847, & & 4 je % i 4 e
L (FACSCaLibar, % [E BD 23 ) #l, F CelLQuest
A TG R, AR S B B 40 B B T 3 KOk BR R
1€ K E BT,
1.8 FitZENHR

& SPSS 13.0 %kt 4t 38 $E 4T A1t 47, 3
EXHUxzs X7, S4B EZRUEXHEREZS
ZoN, A AR LR KA ¢ %, ML P<0.05 kT
ZRHLITFEL,

2 # R

2.1 ox-LDL Xt THP-1 iR E &40 H NOD1/RIP2
EESEERIENZMm

Ay WA R 10 25 1 50 mg/L A4 ox-LDL
4 THP-1 J5IEE WEZR A 24 h, ] RT-PCR il Western
blot 451l NOD1 ,RIP2 mRNA LA K 5 [ il 3635, 45
R, X 4] F2 XK /K - NOD1 RIP2 mRNA Fl%E
M, B4 ox-LDL JlH04& B Y34 1T, NOD1  RIP2 mRNA
FER 1 FRIA A AR A I, o 50 me/L 41
FeikE s (P<0.01;8 1 F1E 2)

8NOD1

abc
1. O oRIP2 ab abc
0.8 2D
0.4
0.2
0.0 .
3 4

# 1. ox-LDL X THP-1 i 1¥ E &40 NOD1,RIP2 mRNA
RIKMZIE (x2s,n=3) 1 AXFIRAL, 2~ 4 VKK 10 mg/
L.25 mg/ LA 50 mg/L ox-LDL 4, a A P<0.01, 5%} I 4H Lt
;b N P<0.01,5 10 mg/L ox-LDL 4 H. % ;¢ S P<0.01,5
25 mg/L ox-LDL 4 H.#

Figure 1. Effects of ox-LDL on NOD1 and RIP2 mRNA ex-
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& 2. ox-LDL %} THP-1 /514 E &40 i NOD1,RIP2 & 0%
EHIENE (x+s,n=3) 1 XFRELE 2~ 4 KRN 10 mg/L,

25 mg/LF1 50 mg/L ox-LDL £, a 24 P<0.01, 5% B84 o
b 4 P<0.01,5 10 mg/L ox-LDL 41 [t % ; ¢ 4 P<0.01, 5 25
mg/L ox-LDL 41 5,

Figure 2. Effects of ox-LDL on NOD1 and RIP2 protein ex-
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2.2 NODI/RIP2 [ES@EFENLEXT THP-1 IREE
ik 2 B 35 7 1) b 7 T R S E [ F 43 b Y 2 i

ELISA 7E KGN 25 3 B NOD1/RIP2 5 5 3 %
0 e Re o A R B R LW VR A E L MCP-1
HIMIF B943 03880, B ox-LDL 5] 30 BE il 354 T
MCP-1 Fll MIF 43 52 5 s A e T, He 50 mg/
L 21 A] DL 35380 AR RE X 19 43 W, A AL ) 22 /e
Gt E (R,
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% 1. NOD1/RIP2 {5 S @& L [FXT THP-1 iR 1% B 1 48 A
3535 % 48 B F MCP-1 F1 MIF 433 B9 8200 (x+s,n=3)

Table 1. Effects of NOD1/RIP2 signal pathway activation on
MCP-1 and MIF secretion in THP-1 induced macrophage ( x+

s,n=3)

ox-LDL ¢ fE MCP-1(pg/L) MIF (ng/L)
0 mg/L( X HEZH) 5.71+1.94 4.61+0.40
10 mg/L 10.66+3.13" 5.74+0.38"
25 mg/L 20.08+1.57" 7.09+0.41"
50 mg/L 29.30+1.48™ 18.67+0.15"

a K P<0.05,b & P<0.01, 5%t IE4L L # ;¢ 2 P<0.01,55 10 mg/L ox-
LDL # b %5 ;d ly P<0.01,5 25 mg/L ox-LDL 4 FL 45,

2.3 NODI/RIP2 55 @ EMN FX THP-1 R*E
LA REHLE CD16,CD68 FRiA R E4MH

T AR DU 25 2R K W NOD1/RIP2 {553
PRI 5 RE AR EL W A L R T BT CD16 . CD68 1Y

o. 1.002 ° 2.001
o o
(aV] Al
o 31
£8] £81
AN S5~
8 S
8y Fww 1| g
o o] M1
o o
10° 10' 10* 10° 10° 10° 10' 10> 10° 10°
CD16 PE CD16 PE
0 mg/LZR 50 mg/L4H

Counts

Fik AR BE ox-LDL JI BT THP-1 6 M B 05 41 Al
10 CD16 ,CD68 MRS AR [ (A2 7 00 %
P | Biti 25 oAk FE A3 1, CD16 .CD68 Y 335 R I,
PL 50mg/L H s I 2 (P<0.01; 8 3 FiiE 2)

% 2. NOD1/RIP2 {5 S i@ & fF Xt THP-1 iR 1% E K 48 i
CD16,CD68 FRiXHI RN (x£5,n=3)

Table 2. Effects of NOD1/RIP2 signal pathway activation
on CD16/CD68 expression in THP-1 induced macrophage ( x

+s5,n=3)

ox-LDL ¥ J¥ CD16 CD68

0 mg/L( X &4 25.2+0.6 29.8+0.4

10 mg/L 28.3x1.6 30.9+0.7

25 mg/L 23.7+0.7" 29.9+1.7

50 mg/L 21.3+0.6" 26.9+0.9"

a } P<0.05,b 24 P<0.01, 54 B4 H 4 s ¢ S P<0.01, 5 10 mg/L ox-
LDL £ b3 ;d i P<0.05,5 25 mg/L ox-LDL 4 F %5,

. 1.004 ° 1.003
Q Q
31 3
Q1 £3]
— S+
S
87 #‘ &1
M1
g ]
o o
10° 10" 10> 10® 10° 10° 10" 10> 10° 10
CD68 PE CD68 PE
0 mg/LZB 50 mg/L4H

3. NOD1/RIP2 {5 S @& 5 THP-1 Bt ERE MR EHLE CD16,CD68 i FACS &l
Figure 3. Effects of NOD1/RIP2 signal pathway activation on CD16/CD68 expression by FACS

RIS o

5 W 2 B A W ox-LDL, JE R340 3K 40 g, 32 1y =
A A RARER T AR PR RN 22 i i %) 38 sh 7 A
il 751, 52 Sh WK AR BE O RN & R 1) JE B3R T, As
JE— PP PE R AT SN RS, T A %S5 As
RN & R CAR RN 12 N\, FEAHE 5T h 3 AT & B
ox-LDL REfE LA &AM 19 7 2035 5 THP-1 e E
WEZRAL NOD1 _RIP2 mRNA FI#E (A 2k, LAD ox-
LDL & A] DL | B wes 40 i 3% 72 9 b3 W MCP-1
MIF AR H0, ox-LDL 78 As FOTE W% B b B A
HEEMH, EE I —F X 5 TR, B8
PR SE AT LU0 o5 — 288 2 B S s U0 22 1k
Toll FE3ZAK (toll-like receptors, TLR) , 4k i 5 | 48 i
KB, 55 As B R . AR5 R W ox-LDL £ Bk
58 200 5 1) ol R o BB 108 DA b Oy =X 98 I 9
TGN NOD1/RIP2 {5538 1, W55 W 20 i 3 0

RAEMHF, NOD1 /4 NLR % i B E B AL 51, &
FEAE A0 P 0 G WE R B A T R, FRATTAY KR BRE
ST IR A TR B AF AEE NODL/RIP2 4R 1Y)
W1 G B (5 3 B ) VBT, I B A a4 L
SAEANMEH T,

KT NOD1 M- FIfE Sl AE As TG RE i
VEHEA AR IE . Kanno %1 % UK W45 T 4005
A E SEHE B /N BUIR F G2 M il 571 565 (NOD1 it
) mT LA /) BB ik ok B BEBR A9 T 1, I H. NOD1
SEIR REBRAENS 2 5 11 B JE PR BRI /N BUE B  38
FEREHUE N, 2 NODL 5 As (TE RN JB A —
UEEZ . Yan 255075 RIP2 JEPR EG /N L R B 4E
SAREN Z A, (A As JE RGN, i — 2578 RIP2 &
PRI e 5 W 20 o 4 88 5 A4 5 W i S 1 o, A
A RIP2 7 g4t v R 500 AT RS ik e 28 g o ©
ISP, X LEF B NOD1/RIP2 15 5l i 7E As
TR HA AR A B G F H ELAR B A 2 £
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b W ) NOD1 3 i 52 4E T i 41 RIP2, BEfE 5
e IKK 105 B0 NF-kB 70 46] + IxBa FYFEfR, SRS
NF-«B 560 A% N, BEBSflT NF-kB AR 174 2 5 P 5%
S, 4 TNF-o \ MCP-1 8536 H ) ARBTG5 R iz
RAEHF MCP-1 F1 MIF 7T LL# ox-LDL LG 4K
i 15 S, #E8 NOD1 {5 53 % Ak )5, 38 i
RIP2 IS T NF-kB, 38 MCP-1 Fl MIF )3k,
MIF 75 E WA ARG | ) P B2 388 S A R it VR 240 i
PR T EEAEI, MCP-1 AT BA% 4 535 31 N
BT, 76 P9 B ] Bt oo s BT 28 1 inT vk Ak,
T A AN A (4 TR SRR B, bR As AR
XEEHARR B A o NOD1/RIP2 451 [ fo 2
S T LA I Y A ) R M, 2 5
As I BT FE

5 200 M W A 2 B TR ST A R AT T35y
HEBPE T 4B AR Ak T 20K B e A oy R R
B 32k 9% E A9 22 3% fb 5 I 40 B ( classically
activated macrophage , CAM ; Bl M1 %) FIHT 4 A £ +5
ML E AR (alternatively activated macrophage ,
AAM ; B M2 550y DO E R ST M R M2 B
IV 200 A P S8 590 1 T8 A 95— B v, I I 4 45 A Ak
FANW R bR IC Y I A e Sk, AW IR
1% IBESE ox-LDL Ik B A A Ak, 15 05 200 i 3% 1
Pt CD16,CD68 WYV Y5 tom FE R e A= 84k, 42
ZNTE L WE AR i T NOD1/RIP2 {5 53 B0 5 7T LA
SRR PR ARk &AL, CD16 nf LA
5 40 ) 75 W T i, O FLE R A Rk T M1 &Y
B i, 2 3% 4k A K ] ¥ B (transforming growth
factor-B , TGF-B) JR AT i75 1MLV HL A% Al iE %35 CD16,
1M TGF-B &—Fhml f M2 %Y vk 240 i 70 W B 4 28 [N
¥, Tl CD68 38 # Bl I\ Ay J2& A Wk 4 B 14 3% 1T
A& Bouhle %5 AZE S BEHL % B CD68 ™ 4 ity
RERBAE 28 H MR AZ 44, I H B W A2 12 M2 B
AN R AR, I NOD1/RIP2 15 5 3405 )5
A DL B0 WA AR AR 1 0 AL i R SR AT DL S B
Wk 200 B P A A e 4 (H LR IL R A 7 T — 2
ot RIS KB, B by M1 A M2 B
WGk 200 B 2 [B) -t T A7 AH B AL, Bt R B A7 A M2
R LA MO R A e AL g B
7 NOD1/RIP2 155 38 % ] fig 18 52 1 15 1o 240 Pt
HMASRS 5 As FIERS KRR,

M2 ARHFIE BAESE 4R R NOD1/RIP2 {55
5 FEREDE ox-LDL DA 1) 7 203 , NOD1/

RIP2 {5518 B i BE 5 250 I 4 M 19 2% 1 4 1k
Lo HARPER A X ATRE R H S5 As TE BRI & R g 72
) FZHLH A NOD1 15538 % Y S0 A e B
Wi 2400 L e i T R o A AR T A HAR BIL A 473 A
WA R NBATARRBE S AE As FPAFE 2
HERT R SCIARTE , S As AT IA S TR 0 S B

[ &% k]
[ 1] Erridge C. The roles of pathogen-associated molecular patterns in atherosclerosis
[J]. Trends Cardiovasc Med, 2008, 18(2) : 52-56.
(2] TEA, WY B RRES & SE R AT IR 1 AR R Se K G e R 52 PR 1E
AP LA B T AR (1], P AL T R S S IR R AL
2008, 12(11): 2 021-024.
[3] Miller YI, Choi SH, Wiesner P, et al. Oxidation-specific epitopes are danger-
associated molecular patterns recognized by pattern recognition receptors of in-
nate immunity [ J]. Circ Res, 2011, 108(2) ; 235-248.
[4] Kanno S, Nishio H, Tanaka T, et al. Activation of an innate immune recep-
tor, Nodl, accelerates atherogenesis in Apoe ™~ mice [ J]. J Immunol ( Balti-
more, Md: 1950), 2015, 194(2) . 773-780.
[5] Levin MC, Jirholt P, Wramstedt A, et al. Rip2 deficiency leads to increased
atherosclerosis despite decreased inflammation [ J]. Circ Res, 2011, 109
(11): 1210-218.
[ 6] Philpott DJ, Sorbara MT, Robertson SJ, et al. NOD proteins: regulators of in-
flammation in health and disease [ J]. Nature Rev Immunol, 2014, 14(1):
9-23.
[7] Cheng Q, McKeown SJ, Santos L, et al. Macrophage migration inhibitory fac-
tor increases leukocyte-endothelial interactions in human endothelial cells via
promotion of expression of adhesion molecules [ J]. J Immunol ( Baltimore,
Md: 1950), 2010, 185(2): 1 238-247.
[8] Muller I, Muller KA, Schonleber H, et al. Macrophage migration inhibitory
factor is enhanced in acute coronary syndromes and is associated with the in-
flammatory response [ J]. PloS One, 2012, 7(6) : e38 376.
[9] Lin J, Kakkar V, Lu X. Impact of MCP-1 in atherosclerosis [ J]. Cur Phar-
maceutical Des, 2014, 20(28) : 4 580-588.
[10] Mosser DM, Edwards JP. Exploring the full spectrum of macrophage activation
[J]. Nature Rev Immunol, 2008, 8(12) ; 958-969.

[11] Sl STE3E, Tk, EWEANIE KO A AE Sl kot BERE AL v i B 5
PR [J]. PSR, 2014, 22(7) ; 747-750

[12] Wahl SM, Allen JB, Welch GR, et al. Transforming growth factor-beta in
synovial fluids modulates Fe gamma RII (CD16) expression on mononuclear
phagocytes [ J]. J Immunol ( Baltimore, Md: 1950), 1992, 148 (2):
485-490.

[13

Iwahashi M, Yamamura M, Aita T, et al. Expression of Toll-like receptor 2
on CD16+ blood monocytes and synovial tissue macrophages in rheumatoid
arthritis [ J]. Arthritis Rheumatism, 2004, 50(5) : 1 457-467.

[14

Chinetti-Gbaguidi G, Baron M, Bouhlel MA, et al. Human atherosclerotic

plaque alternative macrophages display low cholesterol handling but high

phagocytosis because of distinet activities of the PPARgamma and LXRalpha

pathways [J]. Circ Res, 2011, 108(8) : 985-995.

[15] Feig JE, Parathath S, Rong JX, et al. Reversal of hyperlipidemia with a ge-
netic switch favorably affects the content and inflammatory state of macropha-
ges in atherosclerotic plaques [ J]. Circulation, 2011, 123(9) ; 989-998.

(E3CHwiE VFEHE)



