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[Abstract] Currently, there are many kinds of nuclides used for medical diagnosis and treatment, and they play a significant and effective

role in the diagnosis and treatment of tumor cells. Due to the heterogeneity of tumor cells and high variability of tumor microenvironment,

radionuclide drug conjugates (RDC) that provide functions such as precise diagnosis and targeted cancer killing become indispensable

means and tools in tumor precision treatment. In this review, in combination with recent preclinical studies and clinical trials of diagnostic

and therapeutic nucleoid drugs, we provide a detailed overview on the use of diagnostic nucleoid drugs in cancer cell therapy and the

synergistic treatment between therapeutic nucleoids and other cancer cell therapies, and provide a direction for the pairing of different

nucleoids in the diagnosis and treatment research and their clinical translation.
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Table 1 Representative nuclides for cancer diagnosis
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Table 2 Preclinical labelling and imaging studies of cells labelled with *Zr-oxine
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& SUV, AR A F ( metabolic tumor volume,
MTV ) 5 B0 kb 4 % % (total lesion glycolysis,
TLG) fEZ MBIt A BRI E, 54140
HAE RN P T AT B, MTV S48 HoAT & 1Rt
() ek AR R /I, 2 et A R % ek AR ()
S ALE R A ) M E LS E TLG & X F
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small-cell carcinoma, NSCLC ) Hi & % Z 1k~ %
JPi5JG, it SUVimw. MTV., TLG iX 3 7 PET/CT
ZHCG GRS REE G, P LA S 2 w0l & 5 R T
S . G iF AR AE W) (progression-free survival,

PFS) 54171 (overall Survival, OS) *, [a],
e I REE BT 2B, PET Wi 4808 T84
Iz BP0 /N Lt B R AR T e 5 )z g
SIS MEPEAE b B B R X, EANER S A

PR S A R T 1 R RE A B S £
St PPA

Y% F PET 19 R 51 T RE S BURE 05 1y & Fi itk 12
SR8 RV FE A A bR, R F-FDG #£47 PET/
CT WAGXT AIEIAYT RO IEF T PR B 2 AE e R K S
R T, i PET/CT REAE WLZEH$% % CAR-T
B 1A HE M AEE & &M E % (non-Hodgkin’s

lymphoma, NHL ) & 75 g 5 B kb ngiH 2k, 1
PET/CT i)— RIS H 52 CAR-T 4iffliRy7
(52 %2 /3EYR M NHL 4 19 OS . PFS FIUR RS )i

CIngup A PR LR A AE ) Z ISR %D P (DL
1A) o XF T2 [ A 54K T 40 M B8 A (allogeneic
stem cell transplantation, allo-SCT ) [1ik B4 fitg 3

( lymphoblastic lymphoma, LBL) & #, "F-FDG
(4 PET/CT RIS 8045 RAEVE 1Tl PFS B4 )
Fobn, R ERH TG SLIRYT I SRR L R P
AR, X781 B WRCLANMR 3, #52 CAR-T
AR IT e L H (ML) (R 8 J) 22 S 505k
W1, SUVmax A LLFE53 XA A & s, R W
"F-FDG [ PET/CT R 2 $06 T Wil $5Z CAR-T
IR J5 PFS R OS 1 1 A fi A7 3 2 8 ™2
“Cu-DOTA- HHZER 5P X AN A Y7 5 (A 4 s AR Ak
W IR, HER2 BIR PPN AT UESE HER2 ik i
e SRk 7B A B (LR 1B )

eline SUV <
Bascline SUV < 436 pra—— 00
i
~ 0 ~ 80 Early post therapy SUV < 2. S s
@ @ 8074 iRbpeleny BN TS [
< < Early post therapy SUV < 2.60
60 g 60
g % 5 . S L e
= ascline SUV = 436
T Zw 2w
& & == 2
H byl % Early post therapy SUV = 2.60 = a
20 AT N & 4- L S EgE i
- - {Barly. post therapy SUV. 2 260
H
300 600 900 1200 0 300 600 900 1200 0 300 600 900 1200
BICIPS BICIPS BICIPS

"“F-FDG PET
before the treatment

“Cu-DOTA-
Trastuzumab PET
before the treatment

"“F-FDG PET
after the treatment

A:

“F-FDG I+ R 40 a7 SR A PRAY P B: “Cu-DOTA- M2 Sk ST 417 15 T L 2R AL PEAR )

"F-FDG PET before the treatment: % ["*F] it & 2 ¥4)7#1; “Cu-DOTA-Trastuzumab PET before the treatment: *“Cu-DOTA- {2 ¥k
YUAITHT; ""F-FDG PET after the treatment: ['*F] &I A MG T )5 Baseline SUV: JELEArHEIRAUE; Early post therapy SUV: ¥AI7 5

IR RIS
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Table 3 Therapeutic nuclides for cancer cell therapy
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(1311I-Iobenguane) JMgs J HAEAL M R NEIRTT
SIR-S

G i
2.1 TR RETERY
TG 7 38 2k R F i St 4 B 125 1 DNA #5143
ff BoiRg A IR BE IR 1=, W] LAST A NS ( external
beam radiation therapy, EBRT ) £l ¥t £% V£ N it J7
(selective internal radiation therapy, SIRT ) #§#FfiJ7
o EBRT 24l il o7 AU e A K B2k, &
Tk RO AA P B IR AR AT RS T SIRT A S — el
FEFE B HUGIT =, I AR A BT R A
SR ENAIT I H Y, BA SRR FERE
BLHRRA . HREFI TA] ] 6 A 2H 20 IS
KU, AT LIS T A0 i 45 22 FhisshE B RGP IR
JPRCR ) SIRT J7 23R Y7 I 32 ZA A5 [ 36y 7 (
WO RPEIRIT . ZERA ORI ) A
IRYTCANTBURE VA A IS PO TSR R AR YT )
FEOMEST CAnTBC PO S 728 B IR 1 . SRy
GBI ) 3RS, R MR R R RS AE N AN
ARG 1 R B R AT TRz —,
BEMS NI VR AME S EBRT Ho 76 #E [m] PR AR T AR I
FELER R BR M
TR A 2R A2 VAR ) 3 T S — R O P
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T ke ZE A BT

heres 42 Fl T J5 & T AN 45 B Fg BT 3k AT 7 32 (X 3 . 40 PR % A8 97 3% BT 0 J *°Y-ibritumomab 98]
tiuxetan U T VAR 22 B 41Ok B8 R A S TS

MEAMC IR IR, 38 Be A s 248 A8 S5 3
Al it AR TG o e GA 1Y FE L AR R RS G, R
SR A% 2R R T IR AL Y P BRI T T
3 3 T 9 240 L TR I A2 A A T bR A A g,
FIFH PET/CT 4 5E i 20 ML TR ST 5 SO o VR dT 5 i
ALFE N RGP YT il 7487697 (boron neutron
capture therapy, BNCT ) , 5 EEAUAE i a8 8 55 1) 5%
B FABTT AR I G AN A i 2 A TR T T o
201 K177 M A ez = 25 VT e —Fh B
R, 5 HAD R A LB T Y I AR AR
i, R ER ST y A BT I AR s
LT T IR Z AR 23R YT (peptide receptor
radionuclide therapy, PRRT) . Zi¥)4> Tl & —Fh
VE R iz i oy A Lo, AT LATROINSE 968 4 i
FH R ) Z I 5 285G U R B TR
TCFP AR BT AAR b, DAITRE A 3R 40 1) 33 3% 22 e 24
LT e #E H R E . T IR IR A K% R 2
¥ ——""Lu-PSMA-617 F1 ""Lu-DOTATATE ( F f
% Lutathera” ) 43 5IEHXF 6 S i 4] g A1 28 P 433
e, 5 AR G AE VAT AR LA A A e e A
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ROPE, ANUAT A5 K BB bl 2 FR 3 A 32 e s 1]
XoF R A2 M AT, AN Mo B T AN 5 i g B 4
2L (R I 285 1 04 T 1 O3 2 5 W A [) A6 6 1 s 4
ML, ST DA A P e, 3 mT DA
I EA SRRSO . HAT, %5 7 Lu AT SRR
KA, AT 3 LR 0T W 4 4 g R 28 N 43
WA EE SRS BVRYT o
F BT W 7 50 B 9 25 i 5 Lu 540
I i 510 B 20 B 2 1 PSMAL B B A BB A £ 5 Sk
fit /& J7 ¥ (radioligand therapy, RLT) "™, W] 4 %4
JH S5 PR AR B R R A 1O B A e B Tk Wi A1)
g PR AL A I PR B, % HAb IR Y7 FBeak
RIPALERYFE RS 2 F AP TPERT S I ( metastatic
castration-resistant prostate cancer, mCRPC ) , #]/f] DOTA
85 "Lu 5 PSMA-617 CHIENL R —FG 2Ry T
F-B " Gt “Ga $ MM T SUV B PET/CT
MR 2EE B, B T Lu-PSMA-617 FITATT AR
PRAE ELEAcHE DA SR A M e Xy U
WAL, H T PSMA 75 2 28 BURE (9 97 £F 1L &R
G L AF e B R TR R A s U Wk, Le-
PSMA-617 X T il 1) g 2 A1 HoAt 2 B () %) T e
7 RRCRR ) SRR I g P A i A 2 2 R AT — 2 Y
e AGRE S M RIGE XY, Lu-PSMA-617
(14 RLT ] a0 B R 2 A% P A A P 9 R 2 1Y,
ok D Je J R A1 AR A g AR Ui R R R
BRIFESE 74 H B g 1Y, et RE A
BAFm 2P, AN R R ILF A s, i —
HAESE TR BRI AR
P2 N4 R ( neuroendocrine tumor, NET)
RGNS, R R R, A ok B A G 0 A
LW, BEWT BEARKM A K
(Lutathera ) J&42¥KH 8% 3% [5 FDA #itifE (1Y) PRRT
KWy, TR SZ R APERY S 1 e b 2
N 43 W B J8 ( gastroenteropancreatic neuroendocrine
neoplasms, GEP-NETs) 9777 ", T NET %
Tl i 5% 3k A2 K 4 & 32 {K (somatostatin receptor,
SSTR) , Lutathera il i SSTR 2 {8l %) DOTATATE
& BATRITE R Lu (Lu-DOTATATE )
Xt SSTR-2 BH A FY) 15 Jim [ i ot 22 P9 - s B g LA
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BAFMAR TR M IR RIS R, AR IR
K IY) (somatostatin analog, SSA) 577 5 k1% %
ki HAEH:3Z PRRT fE N —Zipr B E S, "Lu-
DOTATATE fig Jy flafi ] 4+ B 1% PES™ s 75 B
Ze NI IR B 1252 ' Lu-DOTATATE {97 )5, i
A3 “Ga-DOTATATE [ PET/CT PP H 745 M.

UEAESR L YR 259 1 A T A AN R S B
L, BREFREERSGFES, ET Lo
TS AN A, A AT AR R 1] M AR A
ROR TSR A IEIRTT 2 EAS PR AIRR .
2.1.2 T[] AR BRE — AR T TR SR 225 H B
TRITIIAZ R FEOE L B AR AT Y B AT
SHEIRTT, M o B R TP A Y o SFTERTE AR 41
BR8N A0 Y S FE , AR A 7E iR
IR i FOURBER . 5 B AR, o b
LT AR ) FR S 7 7 A K 18 i DNA 354477 5
AR, DU RE & 2 DL H %5 30 DNA XURE K24
R, fd AR a-kiF57 7% (targeted alpha-particle
therapy, TAT ) eV TE ML EE HY T A 1 JE T BRAIL
Tl T2 RSP, (145 TAT TR 77 SR i
GG RAGEN T 2R

PAcE—Fh o B, WA ok &4
R UB AR TAT 38012 W P Ac a5 9.9.d,
AITERMRE AR A I T AR 2R, I REAS 1E H o gk b
SF 4 akio, IR RIS &. DL FAP
HEAT, R P Ac #Rid FAPI () RDC **Ac-FAPI-04
TEN BRI S P RS AF ALY R A THE ] o YRYTRICR 1B
¥, HHEHTEE FAP MBEME G RAT " 5
Ah, P Ac HEAEEALE LR E A (reconstituted
high-density lipoprotein, rHDL ) 44K WAL H R il 750
b ik ARG, AeUE A H tHDL R5 S5 M 1R ) 7E 5 e 2
AUJEE AN it B IR AT IE 2K B A T (scavenger
receptor B type I, SR-BI) , FF SR-BI 3Z & & Y
T U ImIRIFRE R, ] Ac-PSMA-617 JAYT
R M 2 R PUME AT S AR ROR i T, P Ac-
DOTATATE [ #01) o {97 % T B LM IR P R 1
i NET HAT AR Rck MY 78 P Ac dric i
MRZER AT (P Ac-lintuzumab ) 577 2 MEgEME A 1ML
i (acute myelogenous leukemia, AML ) i FEH,
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i ADC W—N32, FIRIPUARR R SR DI RE
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AL T HE— 25T
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H4 53 38 175 14 FN T B8 240 ( enhanced permeability and
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e MR AN A AR S R, B2 e 2 sk R 1Y
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Figure 2 Schematic diagram of combined application of ACT with RDC
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