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[ Abstract] Objective To develop a novel o, B;-targeted theranostic agent '’ Lu-Evans blue (EB) -
Arg-Gly-Asp (RGD) and evaluate its value for SPECT imaging and targeted radionuclide therapy in the non-
small cell lung cancer ( NSCLC) -patient-derived xenografts (PDX). Methods The « f3,-targeted mole-
cule RGD was conjugated with the albumin binding moiety EB to obtain EB-RGD, and EB-RGD was further
conjugated with the chelator 1,4,7,10-tetraazacyclododecane-1,4,7, 10-tetraacetic acid ( DOTA) for '’ Lu
radiolabeling. NSCLC-PDX mice models (n=68) were established. '’ Lu-EB-RGD SPECT imaging, biodis-
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tribution study were performed in 28 PDX mice models after being injected with "’ Lu-EB-RGD or ' Lu-
RGD. Targeted radionuclide therapy were subsequently performed in NSCLC-PDX mice models, saline
group (group A), 18.5 MBq ""Lu-RGD group (group B), 18.5 MBq """Lu-EB-RGD group ( group C),
29.6 MBq ' Lu-EB-RGD group (group D), n=10 in each group; tumor volumes of PDX mice models in
each group were observed within 50 d. Differences between 2 groups were compared using independent-sam-
ple ¢ test. Results "’Lu-EB-RGD was radiolabeled at a specific activity of (55+14) GBq/wmol, with a radio-
chemical yield of more than 95% and a radiochemical purity of more than 95%. Regarding the SPECT ima-
ging, tumors in NSCLC-PDX mice were clearly observed from 4 to 96 h post-injection and the tumor to mus-
cle ratio (T/M) reached 7.34+0.67, 14.63+3.82, 15.69+3.58 and 15.99+5.42 at 4, 24, 72, 96 h post-
injection, respectively. Biodistribution study further confirmed the findings from SPECT imaging, and the
tumor uptake of ' Lu-EB-RGD were markedly increased compared to """ Lu-RGD 4 h post-injection ( (10.15+
1.17) ws (3.30+1.47) percent injection dose per gram (%ID/g) ; =18.60, P<0.05). Regarding targeted
radiotherapy, the tumor volumes were quickly increased within 50 d after treatment in group A and B, while
the tumor volumes were decreased in group C and D, until the tumors in group C and D disappeared at the
28th day after initial treatment with no sign of recurrence during the observation period. Conclusions '"Lu-
EB-RGD can target o, 3;-positive NSCLC-PDX with intense tumor to background ratio and strong tumor inhi-

bition efficacy. The preclinical data suggests that "’ Lu-EB-RGD may be an effective new treatment option for

advanced NSCLC patients with resistance or ineffective results for targeted therapy.
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(3) JHEd Rt 2 5 (4) B2 B TE S | 4 B 2
AR RI,

7.8:54 2403 ] IBM SPSS 19.0 #4347 4%
B, AP IES A i s TR x 25 R, % Lu-
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NSCLC-PDX B FREE A R o, B, RS54
FHE R —30 5 4h 2 MRS R o B, EAMEE
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ZEfihZR (CK5 F1 CK6 Yk B 3478 A A% L Ki-67

B 70%]

iSRS T
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96 h A% 7 FR kI8 55 o T DL, %o LU A (T 3A) 7 Lu-
EB-RGD 7E/ %83 v 19 $8% B i & T oK &2 EB &1
B Lu-RGD (18 3B) " Lu-EB-RGD £ 5 5 §1, 1 i1
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43518 (10.15+1.17) 5(3.30£1.47) %ID/g;t=
18.60,P<0.05] .
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FER 28 K 2 2R e W IRAS T UL, HLAERE S 1)
WEI A TE] P (22 d 3E0E%R 50 d) R ULE K (K 5A)
[F] — s (] A5 [R) 2 9 g AR R 25 R B i L
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P (i Sk )
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[ R/ LR

(s
=
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THCSH T R AR ELAE
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0

4 h 24 h 72 h 96 h

B4 35" Lu-EB-RGD J& 4~96 h Y NSCLC-PDX 4574 Fi
Jed B B2 55 LA R FR I L A (A B T e 4 UBERUER)

%1 ""Lu-EB-RGD F1"" Lu-RGD 155 A 6] sk [a]
NSCLC-PDX B A AW AT 45 R (%1D/ g5 2+ )

2H " Lu-EB-RGD

77 Lu-RGD
wH 4h 24 h 48 h 72h  TEHE4R

DE 4.67+0.59 2.94+0.19 2.44+1.77 1.64+0.67 0.93+0.55
i 7.56+4.89 591+1.94 591+1.78 4.11+0.30 1.36+0.21
Jiti 7.32+1.50 8.99+1.45 6.81+1.00 6.30+2.72 1.52+0.68
(=3 9.82+1.83 14.61£5.62 10.65+1.48 8.72+0.28 4.46+3.82
g 7.87£1.95 11.35+3.07 9.31+1.53 8.47+0.74 1.64+0.37
H 2.02+0.79 2.76+1.82 3.33+x1.90 3.20+0.62 1.02+0.24
Bt 1.60£0.82 3.91+3.29 3.98+1.28 2.66+0.43 1.65+0.33
AL 1.52+0.69 1.37+0.28 1.69+0.33 2.20+1.57 1.25+0.34
/N 2.64+0.90 5.41+0.93 4.94+1.72 3.92+1.24 1.60+0.66
Mm% 13.00+1.55 7.44x1.12 6.47+0.62 6.41+0.85 0.14£0.19
ki 0.79+0.23 5.53+3.53 3.94+1.88 2.35+1.02 0.59+0.24
JJE 10.15+1.17 13.38+1.04 14.97+6.71 14.00+3.18 3.30+1.47
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