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ABSTRACT

Angiogenesis is the new blood vessel formation process and has known to a fundamental event of tumor

growth and metastasis. Especially, vascular endothelial growth factor (VEGF) and VEGF receptors (VEGFRs)
are the crucial regulators of angiogenesis in tumor. VEGF-A is one of the VEGF family and binds to endothelial
cell specific VEGFR1 and VEGFR2, which are associated with tumor growth and tumor angiogenesis. VEGF 21
is more tumorigenic isomer of VEGF-A. Targeted VEGF or VEGFR molecular imaging has been widely used
to enable diagnosis and monitoring of proliferation and development of angiogenic tumors. Therefore, in this
review, we have focused on the radioligands with VEGF 2 for angiogenesis of tumor.
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Current radioligands based on VEGF
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DOTA-VEGFy/rGelx /gstal, A ¥4 olvAg ¢
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# VEGFy,/rGel (1 mg/kg)E 1~43] 57F FARS}
S0t Aslo] o5 [VISE %3t 334, MRI, PET
53190t} VEGF/rGel A& A t 22t A 212 $42
=7)= MRIGIA 2H2F 2.8 + 0.8, 3.9 + 0.7 mm® ©| %1,
IVISOlAE= 2.9 x 107+ 1.6 x 107, 2.7 x 107 + 1.3 x 107
photons/s& 79| zto]7} §ilct, 22Ut 124 A& $ 515
ol 2314 VEGF1,/rGel& A &3F wollis thxatat A 2t
o] FFo] 2717} MRIofA 242+ 6.3 + 2.0, 2.9 + 0.6 mm®
o7 TVISOAE= 7.0 x 107 + 2.3 x 107, 3.7 x 10" + 1.2
x 107 photons/s= o3t A m2a & Hich 53] 4314
A&7k oA 7P & A2 aE B led IVISZ oA
kol Bl 2|20 S¢S ko] vk 8.7 2okl
AL Hol A7 347 WS4 Arane Z7p5ks 2y
£ 2lskgiet. B3 PF-FLTS ARkl tiztd) 4314
A &gk 2+ B|wgk PET 94 AafollA e AL 1IAZE & 7}

w2 ARas gelst

7+2.9 4+ 0.7,1.7 + 0.4 %ID/g ©& MRI, IVISS} 22 oF
FY ARE Btk i A A 2D F T 24
< A&510] VEGF/rGel®] A8 B A iAUSS
Tst7] 9l5te], H&E, Ki67, TUNEL 5 227 |A4e 53t
Z2A8F AR FsIgI, webA, & A “CuR 4
¥l VEGFyr& ©]-8-3t¢] VEGFRE #4] *Eﬂ—t— HAMS WLLE

www.ksramp.or.kr 107



Min Su Yim, et al

3l H2 9Cu—DOTA-VEGFu/rGel AFE ®3l 3 7hi
A

WS BT AT M-S ATk 20E Falslg o =

¢}

2
AT}, “Cu—DOTA-VEGF,/rGelE ¢35t VEGFR I}
w Fope] BUE Y, ARWel ofeh o)y F% G
H

BA)517) SIa) ALSE 4 9L RO.E JeHiet,

64Cu-DOTA-VEGF 21

At drdolMe AZe 9 AAAL KR-
31831¢] H7HE 18l VEGFwet HAMY 591947t 2sts
WA RIZIE S E-8519TH34). KR-31831 ((2R,3R,45)—
6—amino—4—[N—(4—chloropheyl)~N—(1H—imidazol—
2ylmethyl)amino]—3—hydroxyl—2—-methyl—2—
dimethoxymethyl—3,4—dihydro—2H—1-benzopyran)<
MEA AN A AAA R A Ao T4, A, Ao
oo Aot EIF A el A= AEY 24E A

Z1tH35). E3F KR-31831> VEGFR29] mRNA 23 =
Alskz A eR dejA k35, 36), 2 AE-S KR-31831
o ARAIE PETE o83to] BAQsiolnt. FdA= &
o] draE|o] Ql= VEGFR2E XAsH= thild VEGFuol
HO]—}\}-Aé =&Ua 713—”0]1:;10] DOTAQ‘ H]—/\}-/HE_I_] O] A 640y
£ 2%sto] WAMEIRIERl “Cu-DOTA-VEGF & 3
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VEGF+21-based dual PET/optical probe

ool A &= PET/Computed Tomography (CT), SPECT/CT,
PET/MRI 5 €& A& 283 ths Z2H 7] ofgh
Hilo] =2 ?*1]0113}(43

[oN
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TAIE © %ﬁkﬁ €% PET/3 2285 3 & 3¢
ohe-2s Belofl A F7FskGITH4T), SAv biotin A= &
& IS Hom(48) A WellA Fril ez ek ARt
o] Zuj, e H|5o]A A H2Arh49, 50), olgt £
uf ol EA} g ojnlA] e E Fiko] wo] o]§E|L 9]
th22, 49, 51). ©] =0 ANEL FF ZRHEQl Alexa
Fluor 680 (AF)7} Z23=]o] 9= SAvell DOTAE §H4dskL
polyethylene glycol (52)7} 2% biotin®] VEGF,= g
sttt 1Elal F EFAE AR &, YCuR A5t
o] §3 PET/348} 2 H Q] Cyu—labled dual Z2EZ g}
Tk, 2 AFEe NEE Y TREE Brls] Sl
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Y T TELES TE F “Cu-labled dual Z2HE I
2] g ARSI}, FAF 3 PETO| A= 1417H3.90 + 0.17
%ID/g), 2A17+(3.93 + 0,46 %ID/g), 16A17H4.67 + 0.81
%ID/g), 22X17H4.93 + 0.80 %ID/g)oll A 423t 7 &Hel
BFaL, Alzte] ZAagtel] whet WAV E|Tt= ] HAH7F St
sh= 2oz Huskylth, VEGF 100ugs 2ol FARE
Al AdolME 1417K3.20 + 0.10 %ID/g), 2A1ZH(3.37 +
0.12 %ID/g), 16X17H(3.60 + 0.44 %ID/g), 22X17H3.73 +
0.45 %ID/g)ellAl WA =] A E HEslglaL, o]
2o} 22417t A3 A wlasi Al oF 24% HATt g
Askglet, 22X7H5 0t PET/ 3% &9 &, 9 24 4
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o A= 2,42 + 0,50 x 107 photons/s/cm?/sre] A= Table 1. VEGF 7 |HE EALME|ZIE
WS TSI, ol= G oWl A] Aot e P Hel Cu- . #“Cu- VEGF -
th 7 g SISkt A7) VEGEE ol§3to] o AW | DOTA- | o, | NOTA- | baseddua
2|ZtE | VEGFi - Ks- PET/optical
7HA] T, $Ga, Cu 5 WAME FHYAE AYst] F IGel VEGF 21 VEGF 21 probe
& & Agke Xdstr] 913 50 Hol WaE o] QLA =of
53-57) olsia cjrie] maLso chel Aol 3t le UB7MG | SKOV-3 4TI U87MG
Qlo] 7hsdt A+ AxEQly vhell, 2 dEe Ak F PET
Z|CH 11.8+ 6.55+ 5.2+ 493+

ol tiet 228 FE S zol7] f18 SAv/biotin =3 =9 | 23%IDig | 0.69%ID/g | 1.0%ID/g | 0.80 %ID/g
A% olgstol = Al FAIo] Blo] 7Rt Al M | a1BARE | atoAZ | at4ARE | at22dRt
& a7k VR Savelis 4709] biotino] 2] e Loard
o] biotin—PEG—VEGFy; 4742 DOTA-AF-SAvI} AFH|
A Aze A G ZEOES WS, ofF PEIASH 9 of 9z VEGFReH Agele] j$ 7] tel mhe whaky
A AHlE Bol ZRuv gEo] ThE B S EHS]  elhs s B 7o) Bk Wt ety 1 A
VEGFRe| & 2% 595 Hole 27E gIgh o+ 2 & E3F i o3t oln] A9} A d o i
Folt}, SAv/biotin HIAE 0|83t thE sl E F 2Lt VEGFRo| F Alzof| s yrd o} QAIRE
& 2 AFE Hol=tl(49, 51, 58), g Al=, mjAREA| HE 710l Aol Tl Ho 317] wiZol| ool whE B4
= o A5rg 9] Z2H(MIn—-DOTA—cyanine 5.5— SAv/ Ao A o] AP = S] A3 = A=rafioF etk Hat o
biotin—Her2 antibody) 2ol & TF AHAFE L 2 Ql8f Yshe T ekt ddo] offths T stk
SHATH21 %ID/g at 40 A17H)(59). #‘Cu—labled dual Z2H E 249 VEGF)y, 7|8F AN tEEE T2 BApg ezt
= VEGFl ®HAME S HYAT 291 AP =RtES Hot =5 v 2 oAbt A7SoM Y HiE, 53] 11 A
© Afol27E AR = o] AN, PETH 3ol Al SAld ol A 9] ufZoll thet AR 2Held 4= it ™= =
S A& 4 AL SAv/biotin HoHA ] A F3l F T8Il VEGF & 7|WEe 2 3 AN 2Rt e 52 4t
o FEAo] o EHE Aol Qlrk & A-e] AHE §9 E2 e 9 AEA o] AgRo] Q7] wizell F7HA%l A
T QB NS vl o R Slo] ZRHO| Ao 2 = b FF A71U 1A, Am 9 5 ARE Al
e ik aapAel Ax Ad 22d & v 4 9l o 4= Sl Y AE B Al whE FF F4 PAME
= 202 7]ttt e AP 4= qlokar 7]t
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