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Abstract

Combinatory MicroCT and optical imaging offers better delineation of molecular events in an anatomical setting. While µCT can readily highlight the
skeletal structures with remarkable contrast, it has been challenging to differentiate soft tissues and blood vessels due to similar tissue density. 
Clinically, various CT contrast agents have been developed for transiently visualizing tissues with differential uptake properties. In oncology, detection 
of metastases represents a common challenge.  Liver is often the preferred site of metastases of gastrointestinal carcinoma, with approximately 70% of 
patients diagnosed with hepatic malignancies during their life span. Early detection of tumor metastases is critical for treatment. In this study, we 
established a liver metastasis mouse model using the HCT116-luc2 colorectal tumor cell line. Development of tumor metastases can be readily 
detected with bioluminescence imaging. To provide clinical relevance, we applied a 2-DG750 probe to the mice and showed that hepatic metastases 
can be detected through fluorescence imaging. In addition, co-administration of ExiTron™ nano 12000 to the mouse provides a sufficient contrast of 
the liver tumor from healthy hepatic tissue. Sequential optical/µCT imaging demonstrated that the optical signals were precisely reconstructed to the 
µCT defined tumor mass. Recently we have reported that a multivalent 2-DG750 probe can be used for in vivo tumor targeting. In this study, we 
applied this probe to targeting of tumor metastases from intracardially injected MDA-MB-231-luc tumor cells. Longitudinal BLI imaging showed 
progression of lesions at multiple sites, including the knee joints.  Following injection, the 2-DG750 showed sensitive tumor targeting of lesions of 
various depths. Due to higher metabolic activity, tumor mass was labeled preferentially by the probe with a signal to background ratio above 3.  With 
multimodality optical/µCT imaging, we demonstrated that tumor metastases in close proximity to the bone caused the development of osteolytic
lesions. We were able to co-register the bioluminescent tumor signal and the fluorescent 2-DG750 probe to the lesion sites with the newly developed 
LivingImage4.2 software. In conclusion, we have shown that optical and µCT multimodality imaging provides simultaneous assessment of molecular 
events in a precise anatomic setting. 

Materials and Methods
2-DG750
XenoLight RediJect 2-DeoxyGlucosone-750 (2-DG750) is a fluorescent probe for in vivo targeting of tumors that typically exhibit elevated glucose 
uptake rate in comparison to surrounding tissues. To achieve maximum glucose targeting and enhanced tumor uptake, the probe has been designed 
to contain four 2-DG molecules per dye molecule.
MB231 Metastasis Model
1x106 MDA-MB-231 D3H2LN-luc cells were injected into the left ventricle of athymic BALB/c-nu/nu female  mice, 6-8 weeks of age. Bioluminescence 
imaging was performed weekly to monitor metastasis.  Animals typically develop metastases to the knee joints within 1-2 weeks post injection of 
MB231 cells. 10nmol of 2-DG750 was injected intravenously and fluorescence imaging was performed at 3, 6 and 24 hours using excitation of 
745nm and emission of 800nm.
Liver Metastasis Model
2x106  HCT116-luc2 cells were injected intrasplenically into athymic BALB/c-nu/nu male  mice, 8-10 weeks of age.  One minute after injection, a 
splenectomy was performed.  Bioluminescence imaging was performed weekly to monitor development of metastases.  Animals displaying 
bioluminescent signal in the liver area were used for this study.  2-DG750 was injected intravenously at 10nmol per animal and fluorescence imaging 
was performed at 3, 6 and 24 hours post injection.
Co-Registration of Optical and CT Images
The anesthetized mouse was placed ventral side up in a 14mm mouse imaging shuttle (MIS) and optically imaged in the IVIS Spectrum for 3D 
fluorescence (FLIT) at excitation 745nm and emission 800nm. This was immediately followed by  3D bioluminescent imaging (DLIT) using emission 
wavelengths of 580, 600, 620 and 640nm. The MIS was transferred to the Quantum FX for µCT scanning. Co-registration of the optical images with 
the µCT scan was generated using Living Image4.2 software. 

Conclusions
XenoLight RediJect 2-DG750 shows greater uptake at diseased tissue sites and shows potential as a tumor targeting agent.

Visualization of tumor sites by 2-DG750 can be detected in as little as 6 hours at a 10nmol dose.  Optimal imaging time is 
24hours post injection.

Multimodal optical/µCT imaging demonstrated that tumor metastases in close proximity to the bone caused the 
development of osteolytic lesions.

The 2-DG750 probe showed that hepatic metastases can be detected through fluorescence imaging.  Application of a liver 
contrast agent confirmed the anatomical location of the tumor.
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Co-Registration of Bioluminescence (blue) and Fluorescence (magenta) Signals with µCT Image

ExiTron nano 12000 provides sufficient contrast of the liver tumor from healthy hepatic tissue
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Contrast agent is retained in the liver
Quantum FX µCT imaging can be used longitudinally to follow progression of disease

Female C57 BL/6 albino mice were subcutaneously injected 
with 1 million LL2-luc cells. At 2-3 weeks, tumors were about 
100-200 mm3. Mice were intravenously injected with 2-DG750 
probe (10 nmol/mouse) and imaged with IVIS Spectrum at 
indicated time points using 745nm excitation and 800 nm 
emission filter set. Quantification of the signal from tumor and 
control background area was plotted on the lower left panel 
graph. Signal to background ratio was shown on the lower right 
panel. 
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