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Abstract

Atherosclerosis is one of the important pathologic bases for the development of cardiovascular dis-
ease, which mainly includes foam cell formation, necrotic core, thrombosis or plaque rupture. With
the application of nanomedicine delivery technology in medical oncology research, nanocarrier
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drug delivery systems in cardiovascular diseases have also attracted much attention. According to
the characteristics of nano drug delivery systems in atherosclerosis in terms of targeting plaques,
releasing drugs locally in plaques and increasing the effective concentration of drugs in plaques, we
systematically introduce the application of relevant targeted drugs in the diagnosis and treatment
of atherosclerosis, which provides a reference for the further research on the diagnosis and treat-
ment of atherosclerosis by nanocarrier drug delivery systems.
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1. 518§

SRk FEAEAL (atherosclerosis, AS) & — R8I JAEVEDIR , A2 Lo LB I 1) EE 200 BRAL R . S BkoI A
BEAL I SO P B2 %, Hrh SRR RE AL PRI SE T e K BER— BAE S BRBE B, IR T 4. T L
AT AT AR, AR P AR RO SO AR I A A SR o £ 4EIR 5 8 S IR R IR LS 75, H0T
IO, EWERARRTE, S 5RBERIA AR REN] [2]. Bk, AS EERTFUT AL T D>
PEPIE G SERPETA R o« AR 2503518 RGUAE IR B AR FU 2 S, A5 AR O U v 25
RIE . Pk, ASCGRZG L R N T S K sl FEEAL 296 J5 T AT SUEAT 08, ARG WidiE
RGN T BRI T IR AT 2 IR S

2. EHEKEERE LA

R [ 5500 0L A5 m 0 R AT IR 2022 4 v [ O I 804 R 5 50008 AR 5 7, 3R 2 i IR JE TR B EE
o DI G AL, I B E O MR B A TR EAR B DR K R R — A
DR 242 B KR AR A [3] o Bl kSR PR AR Ak 1) R F e 2 3 B8 — AP Bt o

FBrB KA, XSRS R R . SRR T, M N KA ETh
Rl FEOLEE N R AN, RFEERRE A E SN M BN R RE, HAERBAEEAMEIM T
B9 B A A 25 1 Jlig 2 11 (Oxidized Low Density Lipoprotein, ox-LDL) [4]. oxLDL & # 4 Rl T K9 2% S5,
N FHAZANN S N R AR 45 o I3 P 17 20 B 483497 475 5 R e A e L R A TR - S 4 4 i 4 i (= 2
FAZUNNT),  BRAZ AN B AE R B 2T B i R B 43 F--1 (Vascular Adhesion Molecule-1, VCAM-1). 4 i &) K
Bf$4>F-1 (Intracellular Adhension Molecule-1, ICAM-1) FI1E ARG ELRE4R AR [5] [6]. E M40 /e HkiE
REZMALHE ox-LDL HIEEHC T AL it iRk 7] -

BB, A S B A R SORE DR T AR RINECT IS P VL4 i (Vascular Smooth Muscle Cells,
VSMCs)¥ i B tH I & 2% IR BN IR JZ DL S — 30 (R B e 4 o X ANIERERR A A IBERS S 1A S0 DL
SIS T o 3 D 4 A o 0 WA B 1 JRBE, R IRBE SRR 4 [5]. W, —#i4r VSMCs $i%
HY ox-LDL &A1 LA AR JR R R 20 B, 53— 53 VSMCs B & & 5 8 1 I R 4 H AU IT 3 R
FREFAENE o AR R RV AR 20 R P LA B e AR 4R O T A4k R PEIRBE,  TE ROR SEAZ 0 [8]

W Ja— A B, SRBEHRRERMAR T K. £F4ENE h SMC B £, [FIRT, =9 1) g4 i 43 i 25
TK ik Bl (an 21 v g JEL O 79« A 23 B AT o < R o 1 ) B AR S RS R I R R BT, B AR R
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BT YRR . (EIEALAY b, EOVRAR M SRR T < R -9 4L AR T 1k SR AT 3T 3 B B
4[9]. Bt BEHLANZL, R FR B2 I A (1 A g LA P2 1l 10 i A 0 (2 SRR LR 1 (A T flokn) B e, RN
LB A T R R 3R 22— 5 R il ML e e R e B P i A 2 A6 1) 3 [ 3 Bt AR T2 B [10] » AR I 1
o T B S AP A A R

3. KM RIRYAE

AORIBLSE IR T AR SZ PAFAE BBV R . WA 38 RUE AL AR S5 L, ONTRIT AS iR
BB I TRZ —. HATH TR A AR R 0 ML R L3S AR R ks —
BZ(PEG). RILMRFEIE LFR(PLGA). EHIMIR. 7M. R OIGMEHERHE[11]. TEHLGRMRL: gl
KobL, TAAGEE. BRL S DTAEGUOKREOR: QnZCANRRIE L iSRRI R A R A KRR [12] [13]

4. KRBARESBKRHEBRE PN
4.1. EhE[E

FEIEH M N R rp, R RS A TR SR AN 2 nm, TIAE AS RO JEE AR, SR BB BBk A A afn
PN iy, MU P R BRI RO, AN = AR AL S AR PRV B KON, XA M T4 oK 240 s ) AS B
Pk kA 120 1E H[14] [15].

Alam Z5[16)0F 50K, B/ NEBIRE ARG KB REFE AS AR, 28 i I P 2 4 M 1) Bt 7 B
ML T 0 PP AL K TR A, HA G KA B EBRAE A . Kim [17]58 &3, NH PEG 121iff) PLGA
A YUKRLRE 5 I BRI P R 4 i SR AR TE BB N 30 . Lobatto [18]55 R ] PEG &1l PLGA H &4k
L FH AE 3G SEAZ SR UGB, TR URUE B LGN KDL AT 3 i A8 2 11 v B RS2 AN 2 3 ) £ T 1
EPLH, RS 2 R KR A T AT . fEIRIT AS JiTH, Katsuki [19]%5 ) & HI LR AT
PLGA ks & it 85 (O UCAR A T AT W B4k BELR i 2 o 38 gl KA AR HLAA (1388 B8 R0 5 s e 1
AL A AL AT AR S IRTT, AR B AR SZBR T ARE R Hil s R TERE SRR,
SEAMFIHZERK .

4.2. EFF[E

= B R [ 0 9K R AT AR R AR AR FH[20]. A4 AS B0 R AN, -3 HE M AL £
DEGRIMAE P9 B A0 G 4 L % I A SRR 5

4.2.1. MERR A

AS R RIEBOS FREH,  BEHCEAL A LA A R A0 R 2 B A T RO IR, & RIA VCAM-1,
ICAM-1. BE& 5 kB RSYE, FRSTHEFTIRAERMEAEMMAIAS, S5 K. Kk, 77
DL LA A HEAR, 1R 3E I I A U I T 5 R 9 KR (R R R o RE S N [2 L] AP A 48 S5 Xof P R il g
NLRP3 # i/ MEFIA KRN . #)% T RO EH VCAM-1 55 K1) H 34k NLRP3siRNA 452K, %44
KETEE ] AS K BB 58 REWOFIRES 10 A R 40, A KPR A SOE /IMA (1 2 IK F RS I % FE iR R
FEN AR TR, AT BEER T . Nicholas Z5[22) AJFR 7 —Fi & 44t 1L-10 ff) DNA JFikigh
KL, AR VCAM-1 A4 iR 44K (NP-VHPK) . NP-VHPK 7£ A Bz 4H i £ 21 40 i o i 25 1k B 24K T
HAl AR VCAM-1 FI9KRL. IhAN, 1E ApoE-/-/NBEA rhyE S NP-VHPK J&, IL-10 &3 BEFE
AN ES KA ES KSR AL, FBURTNLE RIERE. 2#H VCAM-1 #H Ik VHPK 1) NPs 1 2.4 H
TEN KRS REAEAL (2, 3 I RE SRR A AS U & I VHPKINPS 385 5 75178 BE B [X 3845 5 00 1 15 35 1 9 [ 23]
DL BB R B VCAM-1 B R (VHPK )P CABE ) 25 AS ShAi A i kb T 56 i B RS 1 9 R 4 g,
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JLH T AS 2T RNEST IR s L N R T VCAM-1 EES 5K, W T AS a7 BA
—ERRBRYE, A& T5 AT LASE SR O R IR UK 40 I 4K St g 7 AT — PR .

BT R G R avp3 FESNIKHFERE AL A8 s ik [24], Fei S5 [25]48 FIFF K ¢ (RGDFC) 2 40 K Bk
KEEF AS WA ISR avp3, TRTURINZPIKAE AS i & R R A S 4. tboh, &R
AR AT I A KB A E LB AT, IR Zas B b R . RIS VR AE T ATt 2 s o R
BEAAE O S PR ISR R R 2 —, BRVF, ARORFATAT AR B 5 20X NEAR,  Beit [R] I #2 A & 30
BRI K BAT IR INIZ R, SERPIR RS R .

4.2.2. EREHAE

BV Z5 T AS MEAKRBNAIDE, Bk 25y)isik 2 g0 ¥ n) B vEgn i sl g &G
Jr e H AT RS 5T . BV IREEAR R IR 2, AIEH ARG DL HRIAM — R & 2k, W1 CD44
AR, IETERZAE.

MU R WG 375 Bk R T2 BB T4 M AR AL 1 2 S 4 R R0 R T s A SR A L R T RIA 1) “PZ2 R (55 7 7
WENEME 22 Z IR (PS) [26]. DML, REE[27]4RIE T — P T (Tr, mTOR AEMIE B 5 T 772 —).
L-FE IR (Arg) 1 PS 254G, — S AL A (NO) RS 1) ToAAR K Bk o g Kidid NO JRZ) SL L [a] AS BEHR
Ji, PS RHH) “NZ3R7 (5547, FEHELm AS BEHh i BN g & 38 B WEfEH . (5 PS nf S8 THkim
BRI L, Apxbl. MR T RIEER, AR R P HER T & 2 1t 7 it — B A S M A k4T
R

EEx B RN 28 P2 R 5> T CDA4 ZARERIAE W 7E, FEZFIH CD44 ik 5iE IR R A =
SERTE, AT Sz BB [ B B 7 () [ M 4B D[ 28]« Hossaini Z5[29]1¥% i 1 LARTFEARARTT NiZ 0, SRS
JREZ I AKRLF (HA-ATV-NP) . fE5JH AS /NREVYIBARI i w34 g R I 9K KL 2 2 A T
AS [MBEHRTE . EH ] DL KEE 2 ATV TERRIKRL T (HA-ATV-NP) % 0o R A 4SR50 45 AT R,
HA-ATV-NP i 5 B0 I BT R A W58 T ATV-NP. ¥ 2 HARRE 7R 45 R #2748 HA [gekh:
WG EET AS BEE RN [30] [31]. HA B RIEFHIAMIFSNE. G i ReorKt, r7e ik i i
FE PR AR, DB UK 25 A% 3 J G B ) PR 90 (0 FRAR A

16 AS 1, JHEIERZAREEE AL B AR, 18 552 {4 (scavenger receptor, SR)7E AS A {ig ity ik 41
MR, S e [ R A, SO A . S SN S 515 S . HP e R L SR-AL 7EBE
BB AV R A0 A v Rk, R R I B R R AN B [32] . (R, ZREE[3BIAMIEE T HE ] SR-AL 9K,
¥ ABCAL L IR780 #1344 PLGA-PEG JIRH, [ SA-RL # A ik (PP1)fEEXACHI SAU-NPs, &I
PR AR BE AR A M RRE ELE, SR HLAMH] T BN v R A i A . 1k Ah, SAU-NPs @i ¥
i LXRa-ABCAL/ABCGL/SR-BI i A 25 ek /> JIH [ BEAE I AR A M 3T AR o Bt FR i 26 4 (dextran sulfate,
DS){EN SR-A IITCAR, FIHRE 145 & 2R A it RIA (1 SR-A RTHEANAL[34]. BE[BSINTFR T —
FABT AS IR KRG KT &, Bid DS FREEM PCN-222 (Mn)L55 25 2 (Cur) il %
Cur/MOF@DS #4K-F- &, HAELHEE ROt M BEH Y 5 Mg i s iR 4 B R T 1) SR-A,  FEAZREILHR N Ak
18, I HIBBR P o SV T A, (R T G A e P AR A SR R T R R o, AT AE
2% AS HEJE .

SR-B Zji 3 AL $E SR-B1 Al CD36 %25, SR-BL J&—Fh 2 WL SZ A, A Az B AR < 1 2 2% B g 2R
I (high density lipoprotein, HDL)3Z 1k, 45 HDL-C 2E#iki%i% =40 [36]. E W40 SR-B1 it
Src/PI3K/Akt/Racl 15 5 il E KM, 0] DA S I A s T I8 b, ATT$e i A W 48 i ) A7 06 3
HPT 9 I SL[37] 0 Wi o] F F RARERE 2 1) HDL AE WAk 2Pk #ik, (A2 R HDL A 53R, H
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AFIF Tl A=, FrChE 4 HDL &N F B AN R . He SF[38IMIEE T 13 T B- MWK (1 £k A
JTHRE 20 HDL (BCD-ST-d-rHDL), 1% r-HDL AR 2558 1a) 22 B i M R T RAE 15 R A v i L]
B, P/ RDIRY, HScEM R s NS E M. B R0 T rHDL B0 VR 7E I K RE 8 H 2 A
IG5 HDL 5| 3 ) a8 [ B2 %32 (RCT) b, 6f T HEE [ R BT A A 5 o BEE RS HEGR L 71
W, HFR N R EIRE R rtHDL AT AS fiR 7 A2, JG4inl e & £ ¢ T rHDL 7E49 KAk 7 T
IR FT o

SR-B ZJGH 1) CD36 4 il 3= 275 A £ BEHAN & & 5 5t 1) E R 40 lip R 4 e v, CD36 1 e i
IEATE R AR B VRIRANITE . SR A Y R AR B TR AR TE . 7E oxLDL R & 4 1) AL i
JUE T FEL 60 A2 20 ok o A R AL 5 25 ¥t oxLDL 5 4 S S W A 1) CD36 24445 &5 ¥ 47 SRR, # Chathurika
S Dhanasekara %5 [39]18 F 4044 B2 AR 9t AH Bl 46 1A g B AR 9 oK b, R B AN oK kL 5 B4 il CD36 21k
BIREWZER T, I HEAEA0]NIIBE T MR BRGSO AR SUESE T AR B S AS A 5 E R 24 ffa A
TR 3L e A7

R X R 2 B A T S A AN [ M R AR B FU AT AR I, R IR 1) R AN A RE RS AR a2
Pide, IFEAE AS LR SR T TH B BRI . Dk, s B W n B ANy g i b i s S R E, vk
TR )Y 18 T A2 AR IR DU S BRG RS, TCBURESE IR 6 7T BRAGHRS B P BT BE SR 2 0 R B, T B e 2
B, NIRRT, Fem A . XAMEN AS 1297 — A B AT T 5 1), - H S ) 9 1 RS2 Al
KEGYIRIRFEAL .

11720 P A7 A g K BR80T ORI T I . VRN IR 2 S skl pr i e i R g iR 2 —,
HEABZRED IR, VT2 s R —fete, W 7 ERAfEE, Gao C ZE[41]4iE —Fh Bz i
B A8 P 3 1 SR i LV {7 2 200808 R, R I E R A A s 245 R G AN mT DAV B 4 i IR -0 98 i U
A, AT RUE SR RALEI P [FE 32 & S B K AR 1R T 8UR o XN BNITKGR FERE AL IR IT 25 5 1s 1R 44t
7B R

423 MEEKE

FLEGI 5, —SERTAT A )4 TR IR R A IV 2GRk, #OR IR A R B IV RIGK R
FITE AS AR Bk B Hh s A7 B934 U8 P B B R R R PSR, MR T B8 29 AT S AP 1R T
HOR . Sk, Kim ZE[420 06 1V B JESE [ K5 T RE S5 A L A bR 1E 4 of HEBEEE 1K cRGD fik
Y5 R AS SR 0K A TCAR A EL i, ARG B, cRGD AR EL CollV-tg Ik [l # o 2 5 5 n i 3% . {5
R IV RS A A E AR R

5. B4

LR LFIR, AS BEHR A BT ERRE S [ 9K 250 ) KRR A 1 ISR o« ST AR T ARG
it B O PRI S A 1) DA S BE AR U A HE A T R 2 B3R R, 55 XU 70 T IR BOR, M2 yT — LR
Ay AS BEHART R AL EE A T B B 005 R AnTim B o A frd s, Hazdus
R 2l 2%, BRI, rRCAMEE, AR EERR . EH AR A gk
RbL g 32 o0k, PiEGURBROA R “ B K, SEGRPORBRA L, HEA I DA A1
GPERIRAEST . FRIVR NGRS o ¥ I PE SO0 o BRI, R oK ABORE 5 A 400 40 2 5 1 1
AL, SKBL AS BEHGATT, BESLIR UG FUN R et e 5 P R AUER AT — DR R . MEEAARRE
Ky BEEGOREE MEARTT AR RERL A IR R, ST AUREYIIIZ )T iE sh i A Be s IS BRIt 2b
I 2 SEHLIR PR EE AL o
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