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ABSTRACT

®Cu-labeled diacetyl-bis(l\l"-methylthiosemicarbazone) is a promising agent for internal radiation therapy

and imaging of hypoxic tissues. In the study, we confirmed hypoxia regions in VX2 tumor implanted rabbits
with injection #Cu-ATSM and "F-FDG using positron emission tomography (PET)/computed tomography
(CT). PET images with "®F-FDG and *Cu-ATSM were obtained for 40 min by dynamic scan and additional
delayed PET images of **Cu-ATSM the acquired up to 48 hours. Correlation between intratumoral O; level
and *Cu-ATSM PET image was analyzed. *Cu-ATSM and "®F-FDG were intravenously co-injected and the
tumor was dissected and cut into slices for a dual-tracer autoradiographic analysis. In the PET imaging,
4Cu-ATSM in VX2 tumors displayed a specific uptake in hypoxic region for 48 h. The uptake pattern of
®4Cu-ATSM in VX2 tumor at 24 and 48 h did not match to the "°F-FDG. Through ROI analysis, in the early
phase (dynamic scan), BF-FDG has positive correlation with 4Cu-ATSM but late phase (24 and 48 h) of the
8Cu-ATSM showed negative correlation with "*F-FDG. High uptake of **Cu-ATSM in hypoxic region was re-
sponded with significant decrease of oxygen pressure, which confirmed by #Cu-ATSM PET imaging and auto-
radiographic analysis. In conclusion, *Cu-ATSM can utilize for specific targeting of hypoxic region in tumor, and
discrimination between necrotic- and viable hypoxic tissue. J Radiopharm Mol Probes 1(2):123-129, 2015
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Materials and Methods
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Figure 1. Schematic diagram of VX2 tumor xenografted rabbit models.
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Figure 2. Chromatogram of “Cu-ATSM. (A) Free *Cu R=0.0, (B) *Cu-ATSM: R=0.9.

124 J Radiopharm Mol Probes Vol. 1, No. 2, 2015



HH-3-8- U5 CI8 Sep-Pak 7FEZ Aol T} A7l &, S5
FDW)E oz ¥ A&t EeES s AR
HFHOE 1 mLY oS o83t 7HEZ|X|of 2
w25 “Cu-ATSMYE FE3T] o]HA HofA “Cu-ATSM
o] FAMEA WASIEHE FrE dotEr] 28 ra-
dio-TLCE A 383 tHFigure 2). ©]F*4Hmobile phase)<
95% CH;CON/WaterS ARE-3}%It}h pHE pH paperS E3]
I3l ZFAYAEC] olehe: AlEj2] %25 “'Cu-ATSM
2 A Ha(0.9% saline)E Alo] 10% ofghE =

HIE ohg, AFHOE 022 umo| W BEE FapA
uF 8712 0k

2. VX2 Zm

VX2 (Seoul National University Hospital)2 ©]4] 3
=2 E7|(New Zealand white rabbit, female, n=4)°o]|4] %
ofdt E&] & Phosphate-Buffered Saline (PBS, GibcoBRL,
Life Technologies, Gaithersburg, MD, USA)of| @il Z7|
ek & 1 mLE AR 22 B7]9] sHR] 25
of ollsto] F¥= 71tk

3. PET/CTQ} MRI &4t

AA A APYAL Figure 137+ Zro] Hsatgich ¢
AF8- PET/CT (Biograph, Siemens Medical System) %H]E
o]-gsto] VX2 ¢F F& oAkt = 1:4H EvE 94
& BA53ch dFYS @ o "FFDG (1 mCi)
2 AuiFAR BofalT 408 To| WS AL o
o “Cu-ATSM (2.5 mCi)E "F-FDGe} 722
oAl Eolshu 408 Fo| YL gtk
“Cu-ATSM AR F=AF 5 24417k} 48417k0] %]
S 247 Aty 1 & 3T MRI (magnetic resonance
imaging, Magnetom Tim-Trio)of|A] surface coil2 ©]-&5}o]
T1 9 T2 7z = LAtk T1 ZFx943E VIBE A
A5 ARESFO] TR/TE=11.6 ms/3.37 ms, FA=10°, FOV=
100x90.6 mm, Matrix=290%x320, AVE=22] ZHoA FE
BRI, T2 ZFZGARS turbo spin echo A|EAE ALE-51o]
TR/TE=3150 ms/38 ms, FA=120°, FOV=100x100 mm, Matrix
—300x320, AVE=29] 2702 IEallt sl=els 2=
7} MR 942 Omniscan (Gadodiamide, Gd-DTPA-BMA)

0.1 mmol/kgS FY3Tt Fof T1 ZFFxGAS Adch

Journal of Radiopharmaceuticals and Molecular Probes

¥ :-‘ .ﬁ:
I&‘A-F T’\'Tr'
AT AT,
8 3 :"‘ :

[ .

-
.
"raamann®

Tumor

Figure 3. Imaging of MRI and PET in VX2 tumor xenograted rabbit
model. (A) MRI, (B) "®F-FDG, (C) *Cu-ATSM (D) **Cu-ATSM_24 h, (E)
¥Cu-ATSM_48 h.
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Figure 4. Analyse of ROl in PET imaging. Correlation between °F-FDG and *Cu-ATSM (A), "®F-FDG and *Cu-ATSM _24 h (B), "®F-FDG and

$Cu-ATSM _48 h (C).
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Figure 6. Double-tracer autoradiography with ®FDG and *Cu-ATSM in VX2 tumor. Comparing ®FDG and *Cu-ATSM in the same tissue.
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