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Biology of Atherosclerosis
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Abstract: Atherosclerosis is a disease with high incidence in the population, which can involve the arteries all over the body
cause corresponding complications seriously endanger the health of the population. It also can develop into other diseases such
as angina , myocardial infarction and cerebral infarction.Traditional serum indexes are helpful to the detection of risk factors,
but lack of specificity. With the development of the research, many serum indexes related to atherosclerosis were found and will
give some new thoughts and methods on the diagnosis and target therapy for atherosclerosis.This article reviews the research

progress of biochemical and molecular biological indicators related to atherosclerosis including S100 calcium-binding protein A8

/ A9,MicroRNA, matrix metalloproteinase-9(MMP-9), microparticles (MPs) and interleukin-33 (IL-33).
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ik sks BE A Ak (atherosclerosis, AS) J&—Ff A
B R R R E B, TCEEE AR, 5
) AS S0 = fr A4 B S s dE e, A
REVTAl AS MG N R, FEFBR2s. AR
AR A JE, A GRS AS 1925
U2 R B 228 B I3 A Rl 8 Fr vl LAFS e 1l
RIZWHGRIT AS. AR SCEL LU & 3L 5 AS #H ¢
IV A= W A AR =k A e SO AL
K BT S #- T8RSk AS i PRI A 50
AT PSR
2 FRREEUEXNMBEEMULERD FEY
MR
2.1 S100 454 &% & S100 #5454 8 1 (S100
calcium binding protein, S100) 4 1965 4=-7E4F ik
RBUICE— B A EA R, 2EaAGEA T RKR
B %, Bk B AL AT 24 S 4 A AR B, AL FE

S100A1~16, S100B, S100P, S100Z, CALB % ",
Hor S100A8 F1 A9 T2 iy % AL B IR FE 1Y Hh P 4
JRLFI B B A MR ™ A, TEAR N BUARS 2 LU S
TRIRIERAEAE P, S100 5L S EA RS £
FIECARSS G, AL4E MR A BL AL 2472 ) (receptor for-
advanced glycation end products, RAGE) % {4, Toll
FEZAK 4(toll-like receptor, TLR-4), =g bidLib2er=
¥ (advanced glycation end products, AGEs), K
M A2 Fll pS3 55, S5 RIERN . A AR O 4 i
PTG s P

WF 58 & B, & W O 19 S100A8 Fl A9 i it
RAGE ZZ & filt & T Ui (5 5 046 22 24 5 Js i 2R
B I} (mitogen-activated protein kinase, MAPK),
12 WL 3- 384 [ (phosphoinositol 3-kinase, PI3K),
Rho GTP i} (Rho-GTPase), 4 fitd 7> 24 J& 1 & 1
42(cell division cycle42, CDC42), /N GTP 45 & 1
[ (rac family small GTPase 1, RACI), JEZ KR
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PR VA /{755 % T UG S BTG ¥~ (janus kinase/
signal transducer and activator of transcription, JAK/
STAT) F 5 4186 75 [ -1(activator proteinl,AP-1),
A] LG #% B 7 (nuclear factor, NF-k B) | L%
21 it 26 B 43 F -1 (vascular cell adhesion molecule-
LVCAM-1) #l 5 4% 40 i # fk & 1 (monocyte
chemoattractant protien-1, MCP-1) , 3 55 o 4 Hr
200 L0 P 00 B 8 S B RS A, AR 3 B ok A Al
LB B, ST00A8 I A9 fY 75 22 1k 34 7] L 5 5
AGEsHi i, 1 AGEs 1] L5 RAGE 25 & it fiff i v
MM, 25 RAE R, (ks FE a1k 1y
K ZA S IESE S100A8 Fl A9 W] DL i
TLR-4 5G4 A . &b g SR
FEERFEN T30, TITLR-4 fR 305 38 7T LS
S100A8, S100A9, S100A12, IL-1 IR HIFIL,
I XS] B A FH AT AR — 28 R S RE B i i s
BESAGTE I, 17 S100A 12 i85 ik a5 1k 5 AR P
Hi AT UL, S100A8/A9 = %Zid #f RAGE Hl TLR-4
Z AL AS It BRI RAE SN, A BN
1 I e b il B2 W sh ks A a4k
22 4 F RNAmMIRNA) /N3 RNA(miRNA)
S RATE T E AV KB 21~23 LRI
RS RNA, A LI mRNA 25440 il 5 3t 5 2L N
FRIBFEWAY A . —4> miRNA AT DS 58 B 55
)5 24~ mRNA /50 0 A 25 5 45 i s O AR e
P, — 4> mRNA W[a] 32 2 251 miRNA #Y4,
AL miRNA AI LA 2 2 58 FAEYE 8, XHEY)
R ERK R B R G 2 OCHEMIEN .. e KB
PRHTEAE 2 000 Z 7 miRNAY, HA 27 miRNA
UESE 5 Bl KRR AE A ) AR R ARG
2.2.1 microRNA-21 #F5% % Bl microRNA-21 5%
IR 3l Bk P iR B # (coronary artery diseases, CAD )
PEYLRRRRE PR IEAR DG MY, B Z miR-21 A 2
JfHC R O (MKK3) SE ok 325k, (2 p3s-
CHOP HI INK {55l i, A8l [ e 40 i pAY L ] e
HMEREHE B ATP 256 &% 121K G1 (ATP-binding
cassette sub-family G member 1, ABCG1) & 4 [%
500 0 VR 0 R A T A 1. miR-21 A9 i Fak T
ENH AN R IL-6 H 40, i TT LAY TLR4
AIBTAR LA S NF-k B A4 150 G 2 25 PP i i
J5& (ammonium pyrrolidine dithiocarbamate,PDTC)
HEAT A AL BRSO AR E W 40O iR 2 b
(lipopolysaccharide, LPS) i 5 A% 5 5t TR RN R 5E S
VA O 75 5717 S et Bl (U F AL (S
2.22 microRNA-126 WU %5 " A 9 #f 58 v &
P miR-126 5 CAD F875 19 4 JE 4t M A5 [ 4245 i
J&d YK L A F (tumor necrosis factor, TNF-a ), 2 Jifd

[&] 7 Fff 43 F -1 (intercellular cell adhesion molecule-
1,LICAM-1), CRP M IL-6] & 1 #H 5, ] L4 i i
CAD HZ B HAE . miR-126 52 517 1%
FREE T, R A I PN B 20 B R N T I8 A
AR, Bl DAMARIIG A, SR I N B A
A R E U A58 & 3 miR-126 254 AT LA
i 4 i) PIBK/AkYmTOR 38 J R K 2 B Wi, M
17968 2 A A A A AR %% B2 IR A 1 (oxidation modifies
LDL, ox-LDL ) XJ Atk il N B 4 i i 0s
AT LAAE Ryt s kot R Ak T 7 TR Y7 0, 1
2.2.3 microRNA-155 LI 4 """ A\#F 5% % Bi 50 ko3
FEREAL 35 A0 1T Sk R PR (Y miR-155 Rk
BTt , TNF-o o] DU T NF- k B 5%
LA miR-155, = IA A miR-155 38 20 45 4 5 #
€ f5 H 1 (calcium regulates heat stable protein 1 ,
CARHSP1) 5t N TNF-o , M0 ] B W54
JRLI RAE N, AIFFE A K IAEA miR-155 H ik
RS St = miR-155 A9 BAARAE R AHH HLAS
WA R ASU E AT L S R BB et
ATLAPERE miR-155 AR5, Miid A miR-155 X
AT LA B AT A SN o

2% bt i& miR-21, miR-126 Fl miR-155 %
AS JEFE IR AN ML I 1. R BT A AR AE S
EHUH , FTLAVE R R AR A AS A AE 2
J, Hrh miR-126 i A7 BAE Sy — FoE B35 7 HE A
W RERES . BRINZ AN BRI A R KIS AS HE
) micro-RNA it A 1R £ #, {45 miR-146, miR-
145, miR-19, miR-195, miR-221/222, miR-10a #l
let-7 X555, KR T LIORIGIRTE T AS 1297 14147
gz 1,
23 AmEBEGH R4 EEAE (metallo-
matrix proteases, MMPs ) J& N Kz 2 Jifd F1-F- ¥ L AH
Jifd (vascular smooth muscle cell, VSMC) y= 4= A L4
[ fift 21 it #h 3L 5 (extracellular matrix, ECM) {i¢
DAL B 2 LR 160271 AL ZAE A 8 5 RS 1Y) 2 1 K i
fitg, HIG sz 4 JmSL BT R UM H ) (tissue
inhibitor of metalloprotenase, TIMPs)” AJ¥#47, W
PAZ 5 gl kokie A M A2 . Sk 28 Ao U S
St U, MMPs {454 MMP-1, MMP-2, MMP-3,
MMP-7, MMP-8, MMP-9, MMP-12 #1 MT1-MMP,
BT AT DU ok 38 5 048 B AR P Sz AR
(vascular endothelial growth factor-vascular endothelial
growth factorreceptor, VEGF-VEGFR) DA M 4l ffd - 41
It 285 A5 25 PR~ f 1 B R Al A 4 R o
AR, S5 IMETE S E .,

5T 4 I MMP-9 ¥k B 7E A2 e 19 30 Ik ok Al Ak
BT B E S T IR XA Y WA R T
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TN 0] LU 22 MAPK 3848 118 MMP-9, M
S0 S K R B LE A DG Y B B A B R oY
I MMP- 9 1856 Lok S8 h 22 A S sl Bk ok A Al
A O UBE SE B B S Tt 8, (ELAE i L B Bt 1 G
W22 5 P EATHROE AR IE S MMP-9 B 2 1E I IR
R X S AR B A A B, F e R L MIMP-9 7
R (5 Lo R T N AR (B M A e, BT
DAV A A0 8 A PPy 3 ik ok A Rl A 28 5 AR S o
UREZE B RS
24 ¥ (kL (micropariticles, MPs ) Jg&=—Ff 5
VAN, ELARTE 100~1 000nm Z[H], fF7E
THL AW M. BRI S5 ), A
WS AL B T4, MPs ] DLs s AL S g 5,
A 4 % RNA, microRNA, 1 JE %% RNA #1 DNA
FAFS, VR T RO A0 M 0 B2 AR AR BTS2 44, Bk
SRy 0 A ) S TR AR A B SR R B B A
KRB MPs (EMPs ) I Ifil. /> i >k Y ) MPs(PMPs)
5 gh Bk R AR ) Z R BOR LRI AR G B e e
75/, MPs & & #iamt 222 (PS) {5~ 1
AT PR BRI F TF, ad TF AL e D REfe it
AS I . 7E M8 AR 5 T, EMPs % 14 miR-126
BT LU miR-126 (8 2 R B2 IR 48 11 52 AR AR G
# F 6 (LDL receptor associated protein 6, LRP6) 3¢ ik
RRATS , VA9 I 13 UL B4 B R AS LA S A ALY
TER B, FEN ThBEJTH, EMPs ML H0 ] Akt 2 1
[ 35 HIN B B — S8 AL RS T - PARTCEE 90 (Akt
and endothelial nitric oxide synthase -heat shock protein
90, Akt/eNOS-Hsp90) 3 Z N Bz 41 fitd NO £k i sl /> 5
MM ET 9k P FESAE T, MPs ] LLiE T JUN 2
2 FE AR Ui 6 1(JUN protein amino-terminal kinase
1, INK1) 1 NF-« B i % [ 8 R 5 N Fry ik,
IL-6, HAZ4nfita b H ( monocyte chemoattractant
protein 1, MCP-1) . — % ft & & B (nitric oxide
synthase,iNOS ) Fl #f & & M -2 (cyclooxygenase-2,
COX-2). Ifi/MAVER) MPs 7] LA A6 A DU TR
T8 351 7 P10 C (protein kinase C, PKC) 4Py & 4
fgrh COX-2 F ICAM-1 (R ™. BRibZ4h, dA
WFFE R ARSI G TR G K A K 2 53 U5 19 MPs
KIEFRIAE AS HKA MMP-2 F1 MMP-9.,
ZABORO-WSKI 4§ A & #1782 M 5 ik 25 & AiF
(‘acute coronary syndrome, ACS) i, EHA 1
BEDIRER PN B R TR ) MPs (EMPs ) Huifil 5 7K 25 1
B TR, His/K-Fi9 EMPs REAE 3E 56 ik N
MR Y 2l A & B, #E ACS [BRE 4l
MPs 7K i g PR e MO &R 4l ( stable angina,
SA ), MPs KPR TARE Y AS JFH TOR I .
H LGP UL MPs AT DL b e BRI, 3G 0 S5 S

S A8 1S A e D R S5 22 ML 2 5 sl kR i
BESL B IE B A2, Hord EMPs X gl Jik ok 45 10 1) 52
Wi P SE g W, A SR DA A I AR A 3 K ok
Tl A8 e A AT B 0 FE B R
2.5 amigi~F 33 FYHEA E -33(interleukin-33,
IL-33) /& IL-1 A — B3, Y 4l i % A= i Al sl R o
JERRET, AR — R A 0o 5 A KO R I8
FEMH 2 #EH (growth stimulation expressed gene 2,ST2)
G HIKREREA . O LA Qe RO B A A
i P RS IL-33 EESB S TH2 LR
PESE, (AR a] AR 3 AR R O 4l o i y - T
& (interferon- y JFN-vy), IEamAC KM . mERRTE
A7 24 0 R IR B  r 21 A 1 6 B 2 T LA SR 1S 4
MBS ANAR IR -, 3 n] DAL E E W40 A 73 TNF- o,
IL-6 Al IL-1 B Y S 560 RAE I . AT B 45 1
IL-33 36 7] LU F EMPs 38 il H 28 1 TF #1G 155 1
Fik, JLEZ5 SRR Y s AR B

AW B ZARBHARITEIRY T O HA L
Hh ] B2 1 TL-33/ST2 {553l 46 4 30 3 7 21 4 25
APE R B, H RO & B IL-33/ST2 160 R A 1Y
OIS P RE, HRRE 5.0 4L e L
He AL D155 8 R G 25 46 L 2814 K T (connective
tissue growth factor, CTGF) #l % fk £ K A + B 1
(transforming growth factor factor 1, TGFR 1) EA&
FOCHME, #2738 TIL-33/ST2 HA i ik O ILEF 44k (1 1
F . STANKOVIC A 45 B A& BR3P gl Jikits 5
He bl AK (carotid endarterectomy , CEA) £ IL-33
MAF K sST2 IfLE KV B I i TR B2,
1 KB BRI B 1L-33/ST2 45 3 k6 RERE Ak 1 & 1E
HAMEME, FF4H IL-33 ATREVE AR 4 I 7k 42
RSB AR ) K R AR HE R 72 1A R R Ak, 18
AR IFERMTE PCI ARG B, IL-33 MG K-
AN 5 SCAR N FRRRZE 1 A A K. T UL TL-33
AT LU R A S 2F e Ak, 380 20 B s S LA 2 5
Wk FERE At AR, B R B T A I 5 AR 5 s
AS TSR K S IR N AR A 1 e A KRS
3 RE

B IR AL TR AT v A 2 3 A e T HLJ
SERNRZ | faER, CERmM AR @R, B,
AS IIZWHUERAR Z R SERL, MG R ICH I E (L
TR, Hoypmisisr. SEg% 8=, i
HRAA TSR, ATt ESFI0 R, ] AR AR
PG I s 2R 4 7 R0 1 S0 A0 I AE I A . A
X —HAr, SERIAT A BUBORE Z 31 5 3k
SRR RE AR OC I MG 246 bR, & ) T 4 —Fh e
PERCR 46 bR 2O LR AR KA T 3 ik oks B A £ s
RGN, 2 A2 W R AR R, [
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