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[ Abstract)
clinical challenge. Tumor cells exhibit markedly higher glucose uptake compared to normal cells, due to

Early diagnosis of tumor is critical for effective treatment, but it remains a significant

their highly active metabolic profile. Therefore, development of radiolabeled molecular probes based on glu-
cose metabolism holds significant application prospects for tumor imaging. *F-FDG plays a vital role in the
differential diagnosis, staging, and prognostic evaluation of various tumors. This review summarizes the re-
search progress of various glucose derivative molecular probes labeled with different radionuclides for PET

and SPECT in recent years, and explores their potential application value in the precise diagnosis and treat-
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ment of tumors. It is expected to provide guidance for the development of new glucose derivative probes.
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BRI IRAARS RN ) A R BT o 8, P8 40 i 3
W R R s ( glucose transporter, GLUT) i35,
0 G IR A WS IR 7, MATAT il 2 L PR R AN AR )
AR R . R AR EOR G PET I SPECT, 7] 44y
TP AT Ak i g8 4 A 2 0 AR R O R AR T
B s R AR IO AT A A3 B PET B SPECT 43
THRET, RE08 BE A iR 2 e 8 2 Wi A Qa8 A 1 (4 58 n 7 98 78
PR IAR R BRI, A SRS T AR AN R 2R R AR
ICHRI AT A= 02 T IRET (3 1) F T I BB R BT 1 R
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1. F #Ric PET #85F.°F 92K 010 109.8 min, HAT$E

RARL T2 B RE B R B R L ], B3z Wi I T PET
PREFIH 2 . BT, F-FDG PET/CT B¢ H1 T 2 Fivi 4 1)
SIS WE A3 AN TS DR, Aok e R R | ORI
S AFLIRAE A, SR, F-FDG 78 % B 4Y RO |
DX 9 M 0 5 e 0 7 LA % i PN 975 72 1 12 W 5 THT A
FE—E R RAETS

AR, WHAE A O T & ZF0 S F Ao 4 4 B A7 A= 2%
PET #4541 (R i A& & MR8 & L TP F-FDG M#R4EH, FIH
BESALPRIC SRR S F-FDG 5 H AR 7> 742, A B T uCE iR
TR P9 A3 AR PE S Yang 2 BT A R T
2 FAS R B 4 JEE (B 28 S F B 2- 56 Wk s 2 2 07 2 )
PEF——(2R,3S,4R,E)-2-"F-%-3,4,5,6- MU 25 O #E-0-3-
(2-(2-fif - 1TH-R M- 13 ) Z & 3k ) 2-5A W 3 )5 [ (2R, 3S,
4R, E)-2-"®F-fluoro-3,4,5 , 6-tetrahydroxyhexanal -0-3-( 2-( 2-ni-
tro-1H-imidazol-1-yl ) ethylamino ) -2-oxopropyl oxime, "*F-FDG-
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Mk BgFX BRI PREF 2K N7 458K (g 2 ) )
2 PET 18 SF_FDG NN NG RN N
B 8F_FDG-2NNC20N S180 /NELIAYE L 0S732 A B A 98 41 i

% Ga % Ga-DOTA-DG

% Cu 4 Cu-GluCAB-2M
SPECT PTem PTem-EC-DG

PTem PTe™-DTPA-DG

P PTe™-DTPA-bis( DG)

P PTe™-CN5DG

O™ PTe™-CNTDG

PTem PTe™-CNMCHDG

P PTe"-CNMBDG

P PTem-CN7DM
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A549 NAE/IN A it

AS549 NAE/INAH L it 5

A549 NAE/INR At \S180 /I BRI R8

A549 NAE/IN At \S180 /INBRL PR\ Hela A B HUi (HCT-116 A Z5 H WA

KB A 536 B bR USTMG NIV I 5 R4 i vs

BT SPECT 1% Re 183 Re-DTPA-DG
™ 171 4-DTPA-DG

MCF-7 NFLIR
SMMC-7721 A JH4i

¥ : "®F-FDG-2NNC20N 4 (2R,3S,4R,E) -2-"¥F-§{-3,4,5, 6-PU 53 O -0-3-( 2- ( 2-fif 5~ 1 H-BRME-1- 3% ) 2803 ) -2- N 305, DOTA-DG 2y
1,4,7,10-PUE L2+ —%5-1,4,7,10-P0 Z 22 4 -D- i A8 HE , GluCAB i 2525 57)- 11 B 1 A W3R 5 9, EC-DG Sy W e 42 1% - i 48 4
W5 DTPA-DG g —- ZH =W L 1R -B A 2 W8, DTPA-bis (DG) o — Z 4% = e TL 2 FR- XU (I B A 498 ) , CN5DG 9 6-5 45 3E-N-[ (2R, 3R,
4R,5S,6R)-2,4,5-=FAF-6-(FR 3L ) DU -2H-NL I -3-3E ] S BEAE , CNTDG N 8-5#45(FE-N-[ (2R, 3R ,4R,5S,6R)-2,4,5- =} FL-6-( FRHI 3E) Y
A -2H-NE M -3-35 ) EFk i, CNMCHDG 4 (1S,4S) -4-( 58U L) -N-( (4R, 5S,6R) -2,4,5-= 5 H-6-(F2 F 3L ) DU A -2H-nk M -3-3% ) 2R 2 be-1-H
Wi, CNMBDG Sy 2-(4-S LA IE ) -N-( 2,4, 5- =38 Fk-6- (R I 3L ) DU -2H-ME I -3-3% ) - Z Bk i, CN7DM g 8-S %&-N-[ (2S,3R, 4R, 58,
6R)-2,4,5- =2 5-6-(FFHI 5 ) UA-2H-NEIH-3-35 ] = BEMe . BR'F-FDG \* Te™-EC-DG ,® Te™-CNSDG Ak, A HEH A 78 1 PR 1T 52 56 B Bt

2NNC20N ] F1(2R,3S,4R,E) -2-3F-%-3,4,5, 6- DU I3 Kk O % -
0-3-(5-( 2-fif§ B- TH-K - 1-38 ) [l 258 ) -2-A N 6 15 [ (2R,
3S,4R,E)-2-"®*F-fluoro-3,4, 5, 6-tetrahydroxyhexanal -0-3-( 5-(2-
nitro- 1H-imidazol-1-yl ) pentylamino )-2-oxopropyl oxime, “F-FDG-
2NNCSON ], it iod feff P ) 2 W S A DA Al 4 10 1 R T 14
KM IR ELAT 50 B O AL 2% 7 2 (radiochemical yield ,
RCY) BSR4 1 44 P i A 5 200 5 BB 2 36 R 1 ke
SRR B A AR I i T AR, R W] 2 MR RS
R S b L ) e SR A /0N BRU PR RSB PET AR &5 2R
7, *F-FDG-2NNC20N 7£ 2 h i H A7 ¢ 5 1 i/ 3k #8241 21
FCAEL, 3R AR BICRA T F-FDG-2NNCSON® |

2. ®Ga ARiC PET #54F,% Ga £ %11 (67.8 min) ¥ 4H , i&
A AR TER N BT 53 A B HE AU /N 2R E Y Yang
Ll MO A IT & T Ga AR 0 B 3 %5 B AT 2L W0 3R
Fr——"Ga-1,4,7,10-00 & 3R+ —ke-1,4,7,10-14 . R-2-
Wi 4R -D-H & BERE (1,47, 10-tetraazacyclododecane-1,4, 7, 10-
tetraacetic acid-2-deoxy-D-glucosamine, DOTA-DG) , & ¥ /7 i
& HEA = RCY R Wil 20 ; 240 M 48 B 52 35 3R B, Ga-
DOTA-DG 5" F-FDG 7 40 i b A9 SR IBOK P AR, (E AT 2
BRI W i D- 46 R RELIT , e DR B TE 1A PN A S5 U A
5 D-AFEREA ], B AASRIOIL A 15 2E — 2D BIF 525 i 93 B
PET WAR5 A W) 43 A1 52 56 R WY, 2R BT BE 05 (1 I 957 355 Wb .
1%, ELbR /LA LAEAR " F-FDG &, 76 o B2 W B
B HITETT

3. *Cu bRic PET %% Cu (92381 (12.7 h) 0K 38
TR A AR, 5K B RT R EMARIT R Cu
(CFRE 62.0 h) 1B FHT AT S BURS o297 — 1R 4L . Te Bihan
S T — R TIRAAAR RN L SR8 15 S S (enhanced

permeability and retention, EPR) &0 A2 HE-ZE5- A EH
H ¥ 38 W) ( glucose-chelator-albumin bioconjugate, GluCAB)fif
A GluCAB-2"" TR A5 H 15 5k Bk W e 4 LR 8 &
IR A R 1 = SRR IME R G B 4L, I Cu
PRICTFEIRET Cu-GluCAB-2"", 5245 1 AU I 2 K31
PR ET® Cu-GluCAB-1"" 4 X, Cu-GluCAB-2"" f 5 iC 4 1
TORIRAN, HRAA e 1 U A e M, BEE A IR 1
PISEE R BT, Cu-GluCAB-2"" 7EFL AR /1N B AU B g 35 v 45
B 1 ARIREN 0 2 45,24 b J5 IR/ LA (34 5 4.8,
U IEFR SR 9 e /AR 0 2 2 AR SR 1 AR BTl
e ARA B — I R AT Y TR PET AR

4. PTc™ BRiC SPECT #REF " Te™ (2 5610 6.0 h) 1§+
KA, HEA-1 8)+7 2N ERE, 7T LS 2R
BRI, {23 T Tem bR A BT AE S B . A
2004 4EPTe™ -3 B & B2 ( ethylenedicysteine, EC) -t 5 4] %
B (deoxyglucose, DG) BB IN A& I R7R HY L4 14 I Jee ¥ 728
FRvE LIk R T AE 23000 RBIF 9T R I 3 W g, B
HETESEAT MBI PRS0 . 7E /N0 M il 988 ( non-small cell
lung cancer, NSCLC) #,* Te"-EC-DG 5" F-FDG #H 34,
TG I n 8 R/ NFUGPERR B X 4% 88 NSCLC 19
LW K 70% ' . RGP Te"-EC-DG 5 F-FDG #£2E
Yy 5h J1 2407 AR I 2 AR B A R TR, Bl P F-
FDG 7E i LG U 52 B 2R BRI, 10 T -EC-DG 454
TG e DE RIS AN T 23T P, FR R E A om fig Fe
W, AT A T3 i 2 2L JeF8 B, PR G 7 aff ik e e 52 oL 7
Do A i o R B e R TR 12 T U TRV AE 1 TR S o A
TATEAE R A IALH A AR 25 5 P F-FDG TEAK
PR B A A T30 3k 2638 1Y GLUT, -3 ik OV M el i
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JEHE R T UMD, P AR BN HR Tk B4 8 4T (A
A h MRN8 GLUTI Jf 345 BE A% , " F-FDG %%
KRR, SEMR SRR R 27 M TR, P Ter -
EC-DG R 15 i 42 50 {0 1) 196 4R 552 1) OO W e A= 0 6 Ao
%, PRIk 5 M 07 A S 1) T I T RE R L, AT B2 7 I R A
RS

WFFE 7N, 9 f9i] Sk SR i bR 200 A3 B 3 A TR YT B RNR YT
WG 4 JH#EATY Te"-EC-DG SPECT/CT RA%, % BAR 7
FE 67% W35 B TERR S0 T RS, T RE L F-FDG PET/
CT S AG 3 RE DX 43 Wb Jeg 0 % 1 | B, 386 & FH T 197 207
ST 5T BRAFSE R, % Te-EC-DG 18 M AP i 4 Fl
LR YA R ) P it SR b S IS R SR BURRAIE Wi 2
Jili B 50 R A, T S A R R IR, R A X
I 98 53 TS5 A B s e s 1 0 AR A 1 o AR T B R
RS FEOE S5 5000, S R ARSOR . A T B KRR B R
I 230 3 Yo BT A B 2 T M 1 S ), 7 PR PR R AT S )
RS 8 1Y [ B 2 R 2 T ) SR R R AR AR S e AR
HEG LA RN HF (linker ) 55 75 ¥R T 2 FhopT LA A5 WEATT
AR

Liang 2510 | Fi AU e A& — 248 = % 1 2 1R ( diethylene
triamine pentaacetic acid, DTPA) VENE & ILH M@ T HA
B30 P S BRI P Ied / JL PR L ) 37 AR 1 Te™ -DTPA-DG
PRSP SR 2 A B S A2 BEAL B 1Y) AS49 FiT MCF-7 4 Jifg
XFERET R (P<0.01) , HLERTC S 40 i 8 T 2 S AH C
/B SPECT W AZHE— 2D UESE  #R5 nI 35 005 il 7 i, HLBE &
Ay 7 25500 (R o, 9 25 208 I A AT R R ARG, SR A7
e A A BRI T B2 T, S SV A ek A7 )
R B AE T OB R A TR AR T H ) AR IR L, Singh
FPVRATA T DTPA 55 P 43 8 45 B AL B B T~
DTPA-bis(DG) , HARE LI [ (3.88+0.05) 4 Fe 24V 70 VAT
7|5 2% ( percentage activity of injection dose per gram of tissue,
%ID/g) ] 5 F* Te"-DTPA-DG[ (1.59+0.04) %1D/g] , fdried/
WUA ELAA (20.46+0.07 ) U8 B A5 /5 4 (4.30£0.89) , B 5%
M — A FERET OSSR AL TR I , SR, 0 ) 3
BB I B0 D48 250088 43 45 48 28 10 R0 7R B R 3K
GLUT1 etk , BB T IR AR .

W L I B A 3 A S 88 iUSBC AL G 4, 1%
HHE T Te" bric 50640 % BT A 9 6-F 3 E-N-[ (2R,
3R,4R,5S,6R)-2,4,5- = FH-6-(F2 H L) DU A -2H-NE IR -3-
I & B [ 6-isocyano-N-( (2R, 3R,4R,5S,6R)-2,4, 5-trihy-
droxy-6- ( hydroxymethyl ) tetrahydro-2H-pyran-3-yl ) hexanamide,,

H5”Te"-EC-DG AH P E A ¢ 5 1 iR SR8 MR 14 5 7 4%
W, AE 2R MR AR vp (40 NSCLC | RV i Jie B JRE | EL 1A 6
BRI FIET AR ) S/ Y IR ) TR Rl MRl B A L B A
w1 R/ AR FRLE R PR ™ o R0 AD I RIS S | O i g
LW R e SRR T TAL S8 CT, HLAE S =)
Hi B LA BRI L0 45 7 S RN bR 320 A5 8L, Ol R B AR T — ol
i SEARA ISR

% JE R Tinker 47 2 1% HOP 3 25 (7] 32 B2 7T BE 52 1R £
FHEU AN AR B T i — 2 AR IR ST A AR S

PRI, 15 FTE S 0T 09 AR B, X linker #543EAT 2540 03, &
JRT FHN P Te™ BRILSN AR IREE” Te"-CNRDG (n=3 ~
12) , X H A, BEA BB BE I SE K (b5 W SR IR P
iR B B 1 T, SR, R R AR PR Ok T v 1 Ak
PRI, PR AT AR B — A I P 5, P Te™ Bl 8-
JE-N-[ (2R,3R,4R,5S,6R)-2,4,5- = H-6-( R H 5L) PO A -
2H-MIR-3-35 | 3 i B% [ 8-isocyano-N-( (2R, 3R, 4R, 5S,6R)-
2,4, 5-trihydroxy-6-( hydroxymethyl ) tetrahydro-2H-pyran-3-yl )
octanamide, CN7DG ] [ ief FLAT 55 fi 5 S5 RN 018 S 1) o /A
HE LA, BCAIZ RS T AL &0 o FERCSERE 1,
WFFEH 20 X A M EAT 0L, @ i 51 AP B ke fn (18,
4S) -4-( SEEUH ) -N-( (4R, 5S,6R)-2,4,5- =¥ H6-(
H&) U -2H-ME R -3-58 ) FRC - 1-FF BERZ [ (1S,4S) -4-(isocy-
anomethyl ) -N-( (4R, 5S, 6R)-2, 4, 5-trihydroxy-6-( hydroxym-
ethyl ) tetrahydro-2H-pyran-3-yl ) cyclohexane-1-carboxamide,
CNMCHDG ™ B R BR A0 2-(4-S 450 T B 3k ) -NV-( 2,4, 5-
=RRHE-6-(FRH ) DU A -2H-NE IR -3-35 ) - 2 Bk [ 2-( 4-(iso-
cyanomethyl ) phenyl ) -N-( 2, 4, 5-trihydroxy-6-( hydroxymethyl )
tetrahydro-2H-pyran-3-yl ) -acetamide, CNMBDG | 20 &5 1] {4 £
I FATT, LA R 4 R R B A 85 UJE-N-[ (25, 3R, 4R,
5S,6R)-2,4,5- = FHk-6- (£ HH k) DU S0-2H- ML -3- 25 | 57 Pt
[ 8-isocyano-N-( (2S,3R 4R ,5S,6R)-2,4, 5-trihydroxy-6- ( hydroxy-
methyl) tetrahydro-2H-pyran-3-yl ) octanamide, CN7DM ]| %+
BT — R IVH B BCAK, R Te™ BRic 74 2] & 51 A
SPECT 5%, WFFEaR W1, T H S 0 Y 1 3 B R B Te™ -
CNT7DM 75 I8 £5 HCEL R et 8 /=1 S 20 2 L {5 1 42 3R B i
A B AT LA T I R PV T

— AR EERITEN S IR

1. "Re fRICHRET ™ Re (CE W] 16.9 h) fE 4 5T T T3k
SHATFHY BORLT I T SPECT ARG v Sk, 16 I 42 i)
TRYT RIS PE AR h R B T BN, Chen %57 1 HI'™ Re
PRICHIAIBNT A4 DTPA-DG 132" Re-DTPA-DG , Jf- 7EFLHR
P/ BT AL T IZAR B AT 1) M 5 R YT AUR ™ Re-DTPA-
DG AT 20 14 e 1A B0 3 I 250 2% , 21 o s e A AR
SEAH AL "™ Re- = BRIERER 4R A AR /K 443 508/ T 28.5%
F129.2% , 71~ Hy I S50 P80 A 0 A R 5 A I O %
PRE 24 h JEHEAT SPECT AR, I3 057 375 Wi T L, fifr i/
JREEAE A 7.8,

2. Lu FRICERER T Lu 5T BB T B RS (2.5 mm)
" Re A, AT/ IEE AL, HIREC HE&" Lu
F BB A BB A A% L Zhou 557 HER T Lu
PR iC A AT AR AR ET ' Lu-DTPA-DG E4E [ 3657 Hh A% 187
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ANBAFTE ISR (25.5 d 5 14.5 d) 3R 77 )/ BUMS BT 6
ARA W R RIPZIRE B2 2k R4,

= REERE

AREEIRMEAR 1 T AR KA R AT A 2 0 TR ET
TEMIES TR ST R R BR T F-FDG, HEj A% Te™-
EC-DG F1”Te"-CNSDG 3 A i RIS B Bt o 32 U3 1 11 174
FRPRA R AE R 5 AR 4 i 5L 1A, 3
AJRES FEOLAE AR UL o AL RE ). I, i 2
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