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Inorganic nanomaterials for diagnosis and treatment of atherosclerosis
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Abstract ; Atherosclerosis ( AS) is becoming increasingly prevalent worldwide, with related diseases now a leading
cause of death. Current clinical treatment methods for AS mainly include drug treatment and surgical treatment. Drug
therapy (such as statins) may lead to adverse reactions like liver damage, gastrointestinal bleeding, muscle discomfort,
and arrhythmias. Surgical treatments (such as endarterectomy , angioplasty , or stent implantation) may also result in post-
operative restenosis and other prognosis issues. Therefore , early detection,diagnosis,and treatment should be the primary
focus for atherosclerosis. In recent years , inorganic nanomaterials have garnered significant attention from researchers due
to their unique properties ( eg,superparamagnetism, photoresponsiveness, small size effects) and are considered crucial
for developing improved strategies for atherosclerosis treatment. Hence , this review categorizes and summarizes the use of
inorganic nanomaterials for imaging and treating AS in recent years.
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2.1 &RkMRMH

UTJLAER , 45 9 K A RHLE A 0y B 2 A 1) 1o 46 2
KRTE, JUHAE AS B2 Wi FSUG D7 i A B R . 4 41
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AR LIWEE AS BEYOEAS | (H B = BEAS S i A8 58 hE 55
I3 TARMCIEERE R, X BR ) TR B2 W B AR
(L, A B AS By IV-0CT AR . B Ah, Cai
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(LSS) el Jp it R BN M 50 I ik — 05 & AS KA R A
BREENE, EHEME, Lin £ LT —MAEH R
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JFF, 75 VSMCs Fi i [ (9 TRPVI $¢ Rtk 45 &, 78
HEGTE , JRTRELE T S BOA R YE TRPV 338 JF A5 i

Ca®™ i, ML Ca™ B IS A W, fff ATP 256 & %%
 AT(ABCAD) A 5 IH 3 34 2 2> T oxLDL Ab 3
B VSMCs (9 g 5 B R A L VR 4N I B ., 7E MR N, CuS-
TRPV1 7] LIXT & IR IR B TR ApoE-/-/IN RO E KA &
GEHFA TGS BUA, IF 0 B B it A7 R BESROR B, HL T B Y
Kb,

Fe,S,NPs AT RAFIDCIERFOR 22 RELA S T,
TR IR AR RE . Liu Z DB REHYT (MHT) FDEHYT
(PTT) 454K &8 T Fe,S,NPs, FIFHEE A B, 5L
MR A B R BRPE 76 B AR 7= A RAEUA R . 7EMRIM LR
H Fe,S, NPs JEBLH T 08 A9 A PAR 2 ME R K ATA9 T, A
F) MRI 5P 3 HLRT DUFE BRI SO T 30 R B ISR 7 091 2R 11
T A S Al P F AT, K AR B ik
) AS /NRAR N, S5 R R BDEHGRY T RS ISR YT T
VAR RO bk R PR WA, 0 — A4 AS & ),
2.3 B s kAMH

e (C) GKRBBHNBR 29 K& (CNTs) A1 880 e s 55,
B BRI E YA P LR AR R R, A, Rk
BTk 38 FLA 2R PE RIS TG, R PRk B
A ) 5 2 035 PP R 8 K B AR AR B T R R R T 1 iy
o BECSH @R R R AR REGK AT R (MSNs ) i1 TR
BRRAZAL BRI/ N ST, B8 2 T #3607
299 (W/INF AR ) A2 Wi 2 7, 76 AS 297 i,
BRI TE XKW, B X —Fh , RATEENAT
MSNs,

FARERRIN K AT (SWCNTs ) A2 4t 5 Wi 3 I — 428
19, FE 2593 3% 05 T HA VETE R N AN (B, 3 LR A T AR
VIREAR I RRIE . SRR BIESE T RERE X/ UM VBAE 25 7
i) Ly-6Chi HA% 40 BT R ITARAT B3 REPERR 1 /E H
EASYIL A S0 A i 240 BRI, R T AE AS AR AL, Ly-
6Chi B A% 21 At S HC 7= A 14 9 TR RE 5 W A0 A, WA A A AS
SN S S R 43T DRI e A A o 4 L )
Ly-6Chi BA% 40 M N30 7R 5 40 0 A B Rl R VA BE AR S
YT RTREZ ML S 1 AS BEHIEAT A W) BLAR TN 25 ) 8 3%
W Gifani 451" ¥ 2 PEG &1 HY#E 1) Ly-6Chi B4 41 i 1)
SWCNTs {1 Ry 5% 71 5 6 75 BUR ( PAD) AHZS A I FERLIA
G BEH /N AR Hh 6 A BEBRAIEA T TR A4 S
A% . LA, Flores % SR T 48 PEG &1 () SWCNTs Jf:
T ARBEEBLINT CD47-SIRPa {5 S Rl AUk 23130, % 48K
W RHRERS TE K5 RE 1) F 40 M 7 Ly-6Chi BRA% 41 A vh A R 5%
B, T XS CDA7-SIRPa-SHP-1 15 | (0 B He gk A7 45
SEMETRT M (i BT B P AR A1 54 7 5k I e KRR E b
2 Py e A R o AR A 7= 2 A IR

A1 8575 ( Graphene ) = —FPik i [ 2 SIEAK , fi 2L sp2
FA R FHEFIE LI 5 0k s, HL AT 8 = Y b
MR AR, Hodh S A B0 2 — RO or J8 4
HIASBIERT Y, T oA £ B NS AT RERA sp3 241k



- 276 - TET BB 2025 4F 6 45 48 %45 301 ] Jining Med Univ, June 2025, Vol. 48, No. 3

19 CJRF, Bk, ARy — s sk i 2 st ik R4t , X R
BT HEA KRR, 7 LGE L R A -m M AR
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GO fRERLE Gel BT, (AT RHEK A T BB 5 19 431
PERIH AR R e M, BEE R 25 W BT AR A TT (ATR) $ 2k 31
GO-Gel I, 755 GO-Gel-ATR #KE G Mk, FI TIRIT AS
PEMA PR, TR NI PH K 6. 8, T & i 4k
HAFEAE PH=6. 8 B s B T #1542 H B RUR A e R b,
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SN T B 2SI P . 0 Chen 2512008 5 VK 40 1
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40 K S R ROS T 8 o 1) 795 ik BE SR A ) ( PGMA-
PEG) \BEASSE BB S iU4% (MRI Al FL) B #8 %5t Fe,0, @
Si0,-CDs F=EARATT I B . 765 & ROS 1) AS BE e,
PGMA-PEG H % 5 Fik S ) 3 33w LA i) 7 55 R J 79 ROS
T LA, TS HOBUBE AR BT A Sim, f56 28 S0 BE B A 1Y A%
BANEIT .
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I Z BT AS B2 F AU, W0 Lin 258 B8
A KIS B -8 ( ZIF-8) 2 # ZH) (anti-miR-155asa) {E R 44
AR “ K% 54 (AM@ ZIF) SRS TE AM@ ZIF 45K+
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P14 P 2 2L, 05 24 0 R 1 A e 4 400 5, AT 4 2%
AS FAE TR A S AE IR
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— A5 B T — R B A A LR I AT AR TT
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Bl FEHAESRE RVS 62 ) FH EE FEE 16 fig
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BEHURAE . BEAM, Fu 2550 e T8 A e UL i A1 Y
WSS JRAE TR - SHC B Bl i 5 ((Ce™ ) M2, Tl 4% 1 I/l
I, S5 11 T B A P i - e SFe i i 490 >k &2 A 41 B ( CZ-NCS) FF
P54 PBNPs, T & #4 0 %5 14 22 B0 vk SC BB [R5 97 .
il 2 B AR RHRE P SR AR TE AS 78 4L , PR IF] I 15 ROS
IKSERGRAE SN, HA A ) T 3 PR A0 I B

3 MNEERE

TE3 22 LA HL WFFE N BU0S AS 5 LA BRATLAR] fr) %
IR LA A KB RAE ) TRREOR A sk & A7 g b e
T AS BIFRMS BT . (H IR ER 5> TG K BT 45 71
TESEBR BB, — 5T, THLAKR A RITE IR N R, T A2
SRS PE AT SN, £ 28 225 | AL G5 S 10, AT It 3
FIHUAGRE RS Tl b 2 B AN RN SN B, 53—
T, TEHLAA R AL R IR LE S S h 12y 7 OR B FLE
TG 50— GBS B UM A9 12 7 R8CR , T2
PR T Sl R R 5 R LA NS AT e R I AR 1 7 3t
FrHEDRIHRAE T ARAS 1 5 T AE AR A, AS 8 DL 2k [ 3 15
Jr AR IR N R R TR A

IR (R RRAE— i R X TR B HR T
AS HYR A T BT (EX BB RH g o 3R A5 DF 5 N G AT
— BB AR I I 18], N HEBER AR S WT TN G, ik
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