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wall, and is highly correlated with chronic inflammatory reaction mediated by macrophages.
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Atherosclerosis (As) is a pathological and physiological process triggered by lipid deposition in arterial
In early stage of atherosclero-
sis, macrophage limits disease progression by phagocytizing modified lipoproteins, cellular debris and dead cells. ~ As the
disease progresses, macrophages apoptosis increases and efferocytosis defective causes the secondary necrosis and inflam-
matory reaction, thus promotes the formation of unstable plaques.  Macrophage proliferation and apoptosis are closely relat-
ed to atherosclerosis.  Therefore, this article focuses on macrophage proliferation and apoptosis on atherosclerosis, provi-
ding the theoretical basis for atherosclerosis prevention and control.
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L2 2 PN TR SR v IR B = AR, 3 Ak
AT AR T e 2 10 (0 7 TR 40 9 26 B3 Ak g 4
Jifd ( classically activated macrophage, CAM; Bl M1 %4
WA ) FNask 22614 3 b B W 41 Y ( alternatively ac-
tivated macrophage, AAM; Bl M2 %Y |5 W 44 fifg ) 2,
M1 BB A TR y R IR 2 S, L)
IR RN T T, R AR R DI RE s M2 A g A i
H AN R 4 DU A R 13 555, LB R
HA PR N T, ERRE S AT, B
I PP e 2 i 2 2R mT LA EL A A el I 2 i I
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2.1 HEER AEKAHEREXE RAaEES 3
Bk A8 AR 44 Y 22 i

3 9 R DR B B, R 58 L W 24 B3 B KT As

Rz, #5885 H E mBR (apolipoprotein E knock-
out, ApoE-KO) Bl p27kipl 23 , 58 i B B Py 1 W 40
NS et As) L ApoE-KO FUE W4 a4 Sk 4
I R 20 Bt 988 2 1 ( retinoblastoma protein, pRb ) it
Z BEHL N G A0 A A 3 i, A2 i BE B AR K
ApoE-KO B T8 11 p53 2% 1 3 fim A BT . ik
AR IG5, As BESR AR R, T pS3 1EH B #EA A
p53 I ApoE RUREER B, PSS I 0k 240 i 48 7 i />,
HIBEHIE B pS3 R BR - BE A A 2 B i
5 H Z AR BR (low density lipoprotein receptor knock-
out, LDLR-KO) fl, I W52 21 Jifg 338 78 e BEH fe A5 38 T
fedE As' ) RS g 45 R4 R p27kipl |\ pRb . pS3
AL B = | B A S8 S I 22 (R 0k As KR
K,

WFRERIIAE As A KU 5 Y 44K 9p21 FEiT
Ink4/ Arf X312 A% R 22 254 ( single nucleo-
tide polymorphism,SNP) FR, Inkd/Arf X3S A
KAl ZE A CDKN2A (4t pl6Inkda; ARF: 4if A
pl4Axf F p19Arf) il CDKN2B ( 4ifi p15Inkdb) , H
WFFEIER]  fE AR D G fR 9p21 B As XU AH
) SNP I Ink4/ Arf 235 2 BIAE7EAR G HE 42
/N Inkd/Arf KT BB As KA OC, S256UE BY
CDKN2B &k T IRH4 i As BEHEFL ' S Kuo 5511
I pl6Inkda/pl9Arf B4 il 2 3 35 1 B i 74 A 2
LDLR-KO B, BB 4 e 40 g 30 S8 38 22 | i B A,
PR pl6Inkda/pl9Arf = e B VE 40l 305 & As
K,

2.2 BFEAKETFXEEMAEIEES 3K EE
A

B B A K D 7 465 e 2 6 9 i
[AlF ( macrophage colony stimulating factor, M-CSF ) F/1
L2 - 5 WA 41 4 % 1 93 PR - ( granulocyte-macro-
phage colony stimulating factor, GM-CSF) 4§, ‘&A1 %}
B BEAN A3 SE R S AR A M-CSF REAR ik F 1k
ARIETE e A7 . BhW) As BEHR T, M-CSF 3%
2 PR M-CSF 25 As, A S50 & B Apok-
KO Bl M-CSF 62, As Z 0", 53 5h, M-CSF 4b
PRI S JhK PN 537 45t ApoE-KO BRU, £ ¢ PN i BE B JE
f, HLBEHR N AN ORI E . DL RS g
#2878 M-CSF AT {638 1 o0 il 5 e 40 g 46 3, A2 E A
K, SRINTHLA LY UEW] M-CSF BE I > o JH ] i
IMURE SR T2 SN DkRERH [ BETOAR, 0 As KAz & g, ]
A2 T M-CSF BELL 1A Jig 5. Wk 2 JH AL ] 2 114
#75 M-CSF X RRANHE & As FEHIIY R 204k

GM-CSF £ As HHYMEH HATH CE R, S
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75 LDLR-KO KU 5T GM-CSF i 25 48 fin 3 A= s B
BEHL A AN A i, HLHE 5 RE B HT GM-CSF Btk
Frmd N, 5 A 9286 % W LDLR-KO FlEk= GM-
CSF AERFAR SR REBE B i AL 38 1A A1 52 50 1
ox-LDL 755 W41 i 384 5 A+ GM-CSF 11 7=,
P GM-CSF fEBH Wt ox-LDL 7 S % [ Wk 40 Jifd 184
Y Yano %51 SES % B A 5 A i 8 a0
GM-CSF AT 90 il 5 e 200 fi 348 521, 35 o0 ff % 17 1% 24
Pt As BALH], IR SEER 45 R /R GM-CSF REHS i
E WA 5E , 2 2F As, 0] GM-CSF, fiE BH B = w3t
AGSE , AdT As fEH], {BTE ApoE-KO R, 5240 &
PIGIE GM-CSF $e = ) s #h 75 GM-CSF #f fgfie iF
AsPY . FER IR IMAE S, GM-CSF fEW/> As KA
HILLL PR [R LI 45 ) sl e DR S g AR AR K S 5
FEEARFFTEL, 0T B As f GM-CSF B97EH, 75
BUHEIRAMWEIE

3 ERMMAEATSEEKREFEREL

EWEARf A T3 9F As RAE K BIRZ, Gautier
A5 OIS WA I 40 L O T A AR R IR A,
TEHE As, As FLIU), W40 HE (DL M2 AU B 1540 i
) eI M ZEAE ] (efferocytosis ) PR 4 4 7 48
JL I 85, BHL LR 2k & 1 20 JE 3R B8 K 4R i B vz, 410 il B
Yotk MEWRZ KR, BWEEERZEE R, 8T
F14) 5 I 200 A i A S o UL 400 AN RE A5 31 A s B
Ak R INFE, BETIC A M P 45 P &R B RN L B A R
T AR NBERIRFEAZ T W, TR, As BRI K i B
W 401 L 00 1K T BORN B8 BEHUE L, B ZE AR ik
RIWEH ALK R 55 CDKN2B %35 T A
S WA IR R S M2 B E IR ox-LDL (4
JEFF MR U S B T 2 A B2 E
WA T X As A T ERR ,
3.1 EEZEAE T 3T Bh Rk R B SN

FIFHAS IR Sh R R B 9 B s 20 B R 7% As 1Y
S, pS3 R BRH BEAE A ApoE " 3-Leiden §% 3 [A
B, I 4 O T AR AU, R e v R Y
p21Cipl J&—7Fp 55 22 (9 40 il A 1 i = B 1L 1B
p33 —MMEMES, ES 5M AR b EE K
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MR T3 22, As Z A0, DL Se s g R 4R
NEWEAIRE A TR RE A M As kAR R RVER
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PR SXE S As AN [RIAH ,  4 0 T e

YERASIE )2 BE . Shaposhnik 231 gy e 9 Bl ik
BEJRPE M-CSF = e v B v 240 9 T2, ool B B
Wik 20 L 5 Ee: , 4] As, 278 LIk 400 T 0 T B B
M) 28] e 2 i i A RE R B R ) As AT

P Gautier 251700 5 u6 25 5 HLR 0490 Jif 0 1
TE As AN[EIBT BT 7 A= B E AN ] 52 56 3R WY e
Ji 145 1 Bax miFR EBEHLA LDLR-KO B, 15k
o I 0 A O 3 BE B B L 5 A
IR YU A Fortilin AREM ] Bax 5511
ELWRANA I T, £ F 05 0 3 5, I As R
A I2HE A I ApoE-KO B, pl9Arf §t = | L1 B B
L W 200 A P T AL L 08 T2, s Ao X e
BUEINY . Arai 285 SCEHER] ApoE-KO LU T4
Hil R 6 28T, B b E R AR B TR,
Mt As JERE, DA R SEER A RIS RR T B
WML T READ ] As. SEHIER ApoE-KO KNG i
N BLAR IR A & H 1 2R T, W S0 SR B v 5 0k 4 i
PHT0  SRESE AR /NS A S R ] Apok-
KO § CHOP/GADD153 ( growth arrest and DNA dam-
age 153) 21 , WS et ke 15 0k 440 e 9] T2 9 2D | BRETRIR
FEREREWR , As ZZAMHI T, RIRSEEHRIR , As S
L W A L 8 T AR R AR R (2 0 As RS

I 40 L 4880 7 G 0 49 A X B IR BT A 0 0
8, 8 SRE B I A i A e A XU L 2 i
PR T EARHIL R 6 R Bl B, A RIF 3R T P B Y
W ( endoplasmic reticulum stress, ERS) 5 H W (au-
tophagy , AP) DIBEZETLZ 5 E WA -,
3.2 MRMRERT B 04 AR T R B Bk R R RE 4L
EA

As BARJEH  ERS A0S LS JEAE K2 HN B
ThRe RS, 755 L Wi 4 B R0 1l 57 T UL AE i e T
PR BT AZ 0 IE I, ERS A WA F24RFE, B Y 5
P Ji A R A 2 U DR 7 B 2 1 SR AR A B 1 A
ZEL, H72E ERS LA OCHE G AL, 4515 1k
WA T 6 WUBEMAIRE 1 A1EE 1 BmE R AR P o
PO, X L6 AR O S EON M R T & R R
R, NS D RETT 4R BB AT . DK 5 P4 J5 I I
iag, A< 4 2 8 1 I i (unfolded protein response,
UPR) JTA6 4 3l ERS 285 K, sl i 52 h 2k
Gy Y R ey o U] 4 PR o = L )
— AN B % ik KT CHOP, & AR 15 P Joit )
U 1 M e IR £ T () IR IS 4 I 2
FARAS 2 3 1T ( calcium/ calmodulin-dependent
protein kinase I ,CaMK Il ), CaMK Il 37 Fi5 540
MR TIETZ K Fas I 2| [F] 0F 376 1 Lok 145
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TR M5 55 T 5 5 S0 R 1 A 5 AL 4 il
I AU A g, 2 BEAR I I T, As BB CHOP ik
Z BRI T RS R IR, As 2L
ERS R 5 P BH W8 551 4-28 56 T R B g % i =& 310 )
AsPO LR RRTIAR, RS K ERS 5 2R mE 4N i
T Z fEdE As, MBHWT ERS REVS /> E I 20 it
T2, 3 As,
3.3 BEXE RKLAE T R SRR IR 22
AR R B, BRI AP XF As K2R R A
HEYW, AP & —Fh PRSP A0y o A %, F
KRR B DL S A0 i 5 15 0k BRI A R 5
WA, 2 155 A0 L 25 0 D RE Y B AL, WL 3h
P, AP BT LA 3 R J7 X BH B (macro AP) (B
A I (micro AP) F14rF1EAB A 09 F Wi ( chaperone-
mediated AP) ., F. [ W& H @ PR~ AP, 238 7L
TR A T B R A A S R R TS ML BT
PR B EL A2 2 300 ~ 900 nm , i XUZ Ik 5 il 28 kP
I AR SRS H AR S e A Rl G R A G
WAYIE R, 76 As B0, JERlK 7 B4 AL AP
BAYT As FEH, As W EL DR 20D AP Dy RE 2K Bl Bk
ORAR R A 4 RE | S R B BE R IR BE L Liao
S0 St e I W A O 1 W A DGR 5 ( autoph-
agy-related gene 5, ATGS) 2K, 14 Ml i 10 Bt T B 0t
YRR T AR N PR BE SR BE R i As, ) A SE
SR WIE ELHM ATGS B PR A2 1B 3R
IR T, BESR ARG K, R LR AP 3
REZEAL A5 5 B 0 A O T, ) I A AR R i
As K&,

4 I 2

B BRI I I 4 A T2 E T As TR 5T 4k
AEE Y BT AR AT 3% I N T ) 1 A S As
P A8 v AT A SR R, B A B A S T
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il Ry AR A RE S AN BE SR g, SR, I 240 i
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P HETHANTERE B A0 G 5 S T As £
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