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At RNA MZHEMASIRIZIT MRIERF)E
RPN, 2EEEANFEEN, NWEREZER
AHEE@EES FEERENBEY TESEER)
temEAmARBREED, R ITEERXEGNE
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ZHERA-£ 8T E B Multi-tracer
multi-target molecular imaging, MTMI) A& 3 IXRA 75
ZHEBBEAMERAHELEER. SFHEBRAIRE
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K, AT BRS 2K HHEHRRNREE. *F-FDG
TN AT SR RS0, #8M R R
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O-2-[*FIH MR Z%)-L- B8 E M (*F-FET)55 "F-FDG
BENA, AMTEHNRIEMME. "C-2Bit s
BFFDG BXAM, TIH &R 4 Mk S W7 0 R S
FERYE. BRATKAMACC)-FE)-L-EHER
(MCYS)H1 *F-FDG Ml i o457, K3 "*F-FDG
PET Bkt 4t JLF LS #RE, 1 MCYS PET
HFEREN, SREANMEERLSRZHFS., BT
T IRBHRHR, FEHAERHASHEEFFN
L% B HIRITRB(FIR A2 B E4). Lia %0
9 1F W B W & A K% (PD) R B B[R] B i 4
P Tc-TRODAT-1(—Fh £ B ji 5535 & 1 B4 7)) Al
'PIADAM (5-B 5 fEHE E B BB, &R KX
REFREX 2 BUR 1 £ BRGSEIE 8 AR S-R ik
E&A, MR PD BEABA L ERERSE
S-BEBERABREFR . lagaru 10
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St T B s A FIE S 1°F A 1*F-FDG #ETIK
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MEERERHER, TXERAFE. BORER
. BRIAHEERRNES ®F 11 “F-28iti
ITHIR PET/CT B8, BEZEIRMLER.
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Bl 4 4 F % # B 18 (Fusion-molecule multi-
target imaging, FMMD & A TR A D7 B 4K,
EER 2 WA MR RiF. '*F-FDG EREM
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(GLUDRICHEMEER, S REPH A EHIEA
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2 7 F5LZ OH %, '|F-FDG-6-B§M it A e — AR
WHBATAERTHRY. SEFMARMAL, MHE
M — RPN EEEA BN, GLUT LiRfE
R A, WATRER T HSA AR *F-FDG
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BEFDG 5 GLUT RICHEBIERANEE4ER, B
NAF&F . ORISR S RS W RV TT
W R R RN 2181, 6-'°F-L-% EB("*F-FDOPA)
REERGEMSERESFERHREEH, TERAT
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P43 b ged 1 4 A T T RO, R FRAR
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REEUHMNE—THTHREKKNEE
B®A, £#%2KEHESNSHNTEE
AT etk F °F-FDG M MET, & AR
MET!"), Yazakia ZU“3R:8 BB 5 EiR @&
BESFHS, BT SPECT B8, BRIFNHTE.
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& & 4 F % # & 18 (Coupling-molecule multi-
target imaging, CMMI)& £ 4 F AR MVDH AL
SAFEBHMD. FiECHTIIMMALKRBNE
Wt 5T AR F BB, RN AR R REF.
FRAD £ M B HLCCA9 MU BT TR S R 2 F B8P
FFR L BMIFRRGDIKAHFEEE avp3IRMAEL T
B, REMoFERABEG FREERRT
B, BXERENH FHREXEHE.

Sharkey 2 AP TR iE ZMHSG-¥H R £ ik
0% 1 U AL S A AT TUE AL SPECT 2B R,
5%Tc™ #5710 CEA-4F 7t ik BLEEF(ab”) 5t S
BERMAK, B85 E8AE24h, ZTEEAME/
A e 89 B {8 R % A B B TR S R B R 4045 LU
. 2Tc®, %Ga. *Cusl'*FiRic % M FFIRRGDAE(I0
—Ek. WERAN\EKATEEE avp3Zihx

ExR#%, THERGE/FEELE, KEHKIN
o, BB K F R0 OB R & M 8 B U7,
186 FP-PRGD2 E. 3 2 [EFDAM Y I FRRK™., &
i, MR FERBREBRKRE, —(Zn**-2,2'-
kAR B EERR) (Zn®* -DPAYSIE A S % Ot B FI(E
BADPA-Zn** %, BI-#r/NaF 556 B 18572
PET &% 7'*F-DPA-Zn? * I #i sz, HAF &R
FE 40 it £ ek B8 B A BSR4 B8 R T BB B s Y
B%, RN TARAEERREER, S
B&70] H TR iasr i

TS TFERHEMNRBIEERDY TEBEHRR
{44 5 . Bernard 5P M EWE RN EEE avp3
SRR K EZBH TS F ERRGD-""In(5
1771 u)-DTPA-Tyr -octreotate) 7] B % 32 & T R 857
. GRESTEGMAL, WENgEA B
WoRg & HMERBEENEES, NISRES TR
BHER. LinZ" 84K avp3 F GRPR %
A A, Bid Glu BEFEMARIZK RGD H
BBN, A ®F. ¥Cu 0 %Ga 43 T RS F
RGD-Glu-BBN, XA FHEREE avp3
M GRPR FMZAMHARERH: ERESTER
(|F-RGD B “F-BBN)Mitt, X X LRk F R
FIRTHEINGE &AL R W5RGE & I IR & MR
ML, MTRESFRBBER. Ferrante %I
SR (ARG B 43T P 3B 42 2 F0 1 B 40 FROKG Bt 43 -1 B9
PRERAIN KB RRAITEERS TE
18, KRB AA M T e G .
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% 8B £ I Bt 4 F B 18 Multi-target multi-
functional molecular imaging, MMMI)F £ £ $£i2
FOFEBNESELHERNY>TER. WEALZEL
574 T BAR G XA (7] B S0 e #E 1) 15 97 R 7 R0 |l
B4 F AR %R . Medarova ZPZE MR AL B
Kk FE _EBHE siRNA. IR A geRHR & 2 A%
R, GIRNEETHELT S FHREE
(MN-NIRF-siRNA-MPAP), i fpi8dt47 ¥4 7 B St
MRI 6% B4, X8 KX B 8K R 5 1
RNAi [ 83T X R F B4 - Taratula 048
B E ALK R T LB siRNA FI{R AR
B E, HIRELEZINRD TR, TEEME
Y477 BP SE B MRI £1% . Bagalkot 05 B F Mk H
HEHE R T (Aptamer) FIFT B &, IR R £ Ih
Ber FHRET, WEAEMBIRITRENREER.

ZHEERNSFEERBEZEREBENX(ELTIEE)
BRANBESFHITEEAER. HEG]F R H
F % B ) UK R 18 7(Gd-Lys-FITC)- | X % Bk #%
B-PEG- % ik ® 5, MN-NIRF-siRNA-MPAPPY, %t
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B4 %

B 41 R #8497 mRNA #4T MRI FI XU R,
SFRB. ZHEURERETEAN ST SO MR
M PR R T BAR, HOTRERSHAR TS
B W SRS R R A R A P R S FRET I
NESFEBHR, REERAVNEARESRE, HBATLL
R/,
4 RE
ZREAYRAYARNEES R, SHAR
KRR ZES>FERFOERME D TEEERA.
BESTEHEERFAMNSELUEL TERN. £
RATEGARTASESITEBHVESLME, £
ENTEGANEESFERES FREBEEEN
AR FMERF W, BiicH TR EKTHT
R, EMREZESFERUECERHEEAXNAR
R, RIRLZEPET # FEBCHBEARE. B
2, EZBRERFRAT M FREGHMEZEE
DIREAR B Z KRB H B/ FLR B EFNB
Hl, HRMEXEMMRE, 2P TEGNELES
DM FERITERZES FERENHE. BE
ARAFARTIE, FPAKRTERNEBERERE. 5B
Sh, BEESTF BARLE OIS ER U R EERN
B HB T ERBERRE.
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Multi-target molecular imaging and its progress in research and application

TANG Ganghua
(PET-CT Center, Department of Nuclear Medicine, The First Affiliated Hospital of Sun Yat-sen University, Guangzhou 510080, China)

Abstract Multi-target molecular imaging (MMI) is an important field of research in molecular imaging. It includes
multi-tracer multi-target molecular imaging (MTMI), fusion-molecule multi-target imaging (FMMI), coupling-
molecule multi-target imaging (CMMI), and multi-target multifunctional molecular imaging (MMMI). In this paper,

imaging modes of MMI are reviewed, and potential applications of positron emission tomography MMI in near future

are discussed.

Key words Single-target molecular imaging, Multi-target molecular imaging, Multi-target molecular probe,
Coupling-small molecule imaging, Multi-modality molecular imaging, PET
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