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ABSTRACT

With increasing of the incidence of atherosclerosis, stroke is showing a younger trend. Identifying
vulnerable plaques in advance and preventing them from becoming blood vessels of criminals are
important direction in the prevention of cardiovascular diseases. Molecular imaging probes and
related nanoprobes for early noninvasive detection of atherosclerotic vulnerable plaque are the focus
of research in recent years. They can explore the pathophysiological process in the body in real time
from the metabolic and molecular levels, and detect inflammation and microcalcification and other
micro-processes, and noninvasively observe the degree of atherosclerosis and the metabolism of
plaque monitering the progress of plaque and the treatment effects, and explore their relationship
with cardiovascular disease risk, so as to improve the diagnosis and the management system of
cardiovascular disease in a timely manner with important clinical value.
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REELEFNSFGITER, BEADZBRUANKEAZNRE, shEGEEEL
(atherosclerosis,AS) BfFRIFE tF, BETRNZERLBEY, SENBILERB
KAREHREANEFIRE. MIMNEFAHBELL, RIS SIRBIR, PLEH
RAFILME, MEELDRDEEHNEEENEE, BERBRBEER O MERT
BEB S E, AXMEBEERL SRR AEN Bi D FE AR ARSI
B E T T R,

1 ZHEXIGREREL BIRBIR AR E TN H

ASBIRTZTE EMAM S 4 A, TELETADHKELY, BUBIAARER
AL B IR, SRS TRAEARMNENERENEENAE, SRR
R, ASBIRFPEIFIEEBR, BISIRBIH (vulnerable plaque, VP), HEEEIHAGZ
SRR ORRZENTRNERTEOERY, BF, B —RRIIT 7 X—Fg, H
hEAEAN E-1B04EIFcanakinumabBin & a7 S ERE T OB BHH L EX,
Dongye LiZ' MR & R FF T & TLAISN BB BER MBI E B F XSS,
THEERBEMNDRSEERNNSTERE, HEANESMA. TR EKS
MEEEN S AMRNEFTHNTINES FUE M RRNERNE, XREEES
ST BN MBS WBIR AT,

SRR BIEF LR BN ST MM, BJ4E3]2H X e M & H T s kst
B, EREETEERS. AUARSE (SR, ERAR). OEEN. ARBRZ. &
SFHENE. PAMRY KM ST, BISRDHMEMEWL S, MEnEESRBIRBM
HENEEER, EMEERSENRNEARESE NS SRR RBIRE. %
HAREE, SASEHRER, ZEOEHSRETRBREBELIIRR S ERARE
18R, R AT IRBERM AR LS 5 B IR BB R SAEHBKASBER M, X Fh
PR BHREARAAMEFR TN EEEHEERAE, BERFRERTERAE, BERK
R ARLMES RN OMNEEHNEENER, B2 HR IO K
EEURBARRRIBIAIBRA R A T FIIEN. AZ5IEN B AEBKBIRH R
SHERIEE, FUEAZEIEIRME (magnetic resonance imaging, MRI)&CTIME
A& (CT angiography, CTA)ARATEEEZISMBIR, HIHE D] REAT O NAIT
EEIBCR R B IR BBR I E M S 2 EXEE,

2 BRIEENZRBIREN S ZEREERYE

L RIBFER B LM E W8 (intravascular ultrasound, IVUS). XZEHFEER
& (optical coherence tomography, OCT). B9 #MRAETMEZZEE LG9
#HE, IVUSRIEBENNWRGAR, AINROEEEEmSEH, WEEEFLN. BRK
BERET, HMATBIRETEEIZH, BIVUSEBAMKRE, TEAENEMKNE,
OCTERFIAIELLIMEIE AN ERITHE D BERGH N, AT LUINRBIR NS AREN,
WA “AFER” , REINENIIRN “Si0E” . BEFENAIREMEMN G
wE, BREHRABR, ¥ ZNATFIRRK.
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BAMMRY F ZHRBTREVIR B RS SR FR T,
AR RS R A R E AR LB RN A AT LLe R A Rt
%, REXNLE, REEEBERT Ko WiERN e SHER
MEREATFREETEMNNENNDEHEROMERR, %
CNHEF BT HSEERNE, BN FAEREHEL
B, MRINEEE “Bm” M “Jm” KARLUEMERRNRKS
HERISLCRE, WASHHREVEE. BE. ER. ARAmD. X4k
NESEEYFHFEHTELENE, BO0BRTRIETHMNIRE
SfEMREG S = E R, HEBIKRA. EFETHESERSR
G575M7, FUILMRIEEE Al G ATE IR BIBK AL 5 75 E R A T3
E&o MMRIFHEREIZK, BARWALEEZ, FH—ENNH
FTERETHMEGRENEER D BEPRRF; WHTIEE
RERNEEBERNBERSHMMRINE, MRWESHKABUR, 5
5N, MRIFFIREEAG—SHEGRIE, EERHHE—TTE,

3 SPECT/CTRPET/CTE R FRAERAN ZIRABRAK
M E R TR B

BEFRXFRFIUENBIEB & (single photon emission
computed tomography/computer tomography, SPECT/CT)
FIEBF A SHTENMEEE % (positron emission tomography/
computer tomography, PET/CT)MAFEERAREMRE. 2
FREELNE SERRS FHREESRE, ©UAFEMREL
Sumisie®, TUESIMEMBKEEBELZE. BIHRIAE
BN, RALSRIRNEERE S E, FIFS5ASEHRER
SROBSEZEREUAYRHETER, NDFEBKTEHR
FRERRANEE. EURBTURAREEESS, HASH
RIS, AT ASTET B S mE N ENEA,
3.1 SPECT/CTH BIRMRNFEUNENDS AR HARET
RRR B IS B 5 A EEIEMA%E, SNBHRRIREERM A
HUZRMMIAR R, HEERR BRI MBI AR R
BE M ERARNRASERLN, HIRYESRNM SRR EER
Mo ST A BE T BT RIBCEREEAAET" . Yan Hu
= m etz & (technetlum-99m, *"Tc; T1/2=6.02 h, Ey=
141keV) XA B EAEELE AVHTRETERRE, BT AL
RRGREREBIR, AUAMREANSENMSSEESHNAT
ErRARE, FHIESE[P"TMA BET AT ESITEMBGRERE LN
SIRBIR, Gezim BalaZ ™ A " TOREERE S B4R L
KA ERARE BIEZR(MMR), IEE7ERIBGR B E RS
EBHMMRAANIIER (NDs) ER IR E S RGNS FREFIREI1T
. BIIHAIERTAMEIIMMRIEESMNDsH B &R, A4
SRR mERRYEE%,
3.2 PET/CTH FHHN B RMRNFUN ERNATER F8
F R ST R (PET) B AT oL BhBICE AR (L B R E AR 5
ENENSE, ASBPETRIEAISEAAMBRERELETNAEWL
Endi" "%, Al-Enezi MSE S E R MEE AN F-HEaED
#5(*°F-fluorodeoxyglucose, “*F-FDG)PET/CTH, MELHELET
M ERET LIS REEFIBE, % SR AL L B AT (L AR AR
28, MNEA—TEBRHERE L R GBI RIE F-FDGRI/E S
MHBKBIR B AR RA M F B 4K HIER  F-FDGIBELS & 14
AR %, Figueroa ALM S5 E R, fECTHMARRFEY
FEEERMRSEINEEAR TESMN F-FDG MRS RE,
i °F-FDG B REMTIBKNIE SBUL &£ O M B B R M E B4
FEHRER ", Kelly PJE Y NISERABIR A REAR %9 F-FDGIREY
AT LURISI TN R RE L MR, BEBTFERENFMMEER
HEIR, HRPFPAGO T PRENEHESS, RN
REEH—FHAR. F-FOCEAERRBNESELKARE
L ENRRGR R PAR R A A FEARRE, R °F-FDGIERE K FEhB
BHRRAIBIZ B LSRN S RIS IRBER, FIRSAHAS AR
MEEHRITTEE, FABIZAFHEFT AN Ahmed
TawakolZ ™53 47 7 PET/MRY BhBKGE RO, EHIETHR
THRXEIRE, “F-FDGHHRMAZ O AMBIME 20,
BB (L BIMRITE 0 2 DI R BB TR IR Sl P2 T °F-FDG
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24, CCalmiEMREN BRI T BRI BER G, &
1£%Ga-dotatate™ . **Ga-Pentixafor™®, ®Ga-Pentixafor& %
BAF B REnRRE /& A&

TREBCERE B M 1L 2 — NE N AR RIS R E
312, 2EMMAEITE, FNaFRERSHENRES, T8
SWFIRMERRMERERBMFER, B5ERERRESE
AHBRELEBTMERRACRERRA, #MENhE RS
SRR, Joshi& "D T 406E B O AAESE B & F-NaF
PET/CTRiR, B F-NaFZMBHREBERG LEARERITES
RSBIRASIFE, ENBSSMIESE, MG MIFSE, HATMEICH
REVAALE S (TBR) EE B T IETRICHBR(1.66 vs 1.24), IrkleZA
Pt B EMG LSS RISEIMES LK 5 FFR, Oliveira-Santos
SR R MA SIS IR MER(12/17) A LA TR EHEKE
“F.NaFEZ1EE, BOBTHELIZL00Z ENSREBERHE
2, FETES>1000F N AR RE—MEEAYIEE, FEit, B
REDRK F-NaFIBEN S ST 2 8B EX Y, X RS
REREMEEEN RSN, ECT LRERBEMTEERE
19y, ERBEFIRENSBESNTESIETHESL, ZHR™
12 R AR T LR AP SR 0 A T St B TR e iy
MaME, AT Esh i shIGR B A T AR S F0Th
BefE B, MarchesseauZ ™ S B RE RILMBHMRER F-NaF
WRILTRABGREB AL AREALRR, EREHEASKER
RN OB RERREMNEWL, EIF-NaFa] a5 stk
W MR ORREAS. ENaFE OB ARRRE, BF
OHSEENIFDGRY, BABTFHIIANEMASTEERR,

Philip M& S E I LLEFR 7 R EIBKEY °F-FDGHN °F-NaF Y
PET/MRBL R, BT ASXTFRBGHRMEE, #e i, =8,
REER SN ERERTY, HMIRRISREEE, RO
Be. MFEE R DEAEEAS, SR OIER#ITEmE.
%5 EFE. McKenney-Drake MLk F-FDG A1"F-NaFEIRK
STESEM S ZERMIRRMFEIN AT, *F-NaF BXBt4Eag,
TRENRK F-NaFE M/ SCADFI AR & £ RIS INAE%, HE5T
DFMEARROEEHREEEEXE, B F-FDGE5E XK
N XBETREREAOISEI F-FOCHEIERE, B2 TR
B IRBHRAORIERUL, FI iR AHHSE T EIT R RGR R
PEIAE N R S IRBHRANIRGI, TEIVGERA A 25— HPRE,
3.3 PET/CTH FiRWASBRBIRM TR AN E A%
EP R RIERIEREBU SRR, A a7 F-FDG
PET/CTE%, ALK ENEEknSERENRE, #8
SR MR NE S ERX; BRatAETRET6
BIE, BENTEAIRERERSRIE; KA F-FDG PETRINAE
SRFREMBHR, TN RS NBHRZYIT M, XIEEMH
R IIERE, 1E—IXT43% BEMA °F-FDG PETHTRERSE
WS, ERES R TR T RS S E T A
t, SMABEHYATANBIRSUVES ZR(E, E—TEREF
RIS, SUEsESiERenshyh, “F-FDGIE
IEEIE, MEREESRENsYH, “F-FOGEREZH,
F it °F-FDG PETAIE 2ANERAMS R, FHIEL SRR
B RBIRRFDGEM T b,

AXPRNTNE R T 9 FRERE T REIG N E RS
L SIRBHRIASOHE, ERENS O MERBENIOXE, HF
SBITARMIGRR AR B R, SR, RifEsE
FHSUAIBIEGER, NIRRT ER S AER.
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