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Bioluminescence Imaging of Chondrocytes in Rabbits by Intraarticular
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Purpose: Luciferase is one of the most commonly used reporter enzymes in the field of in vivo optical imaging.
D-luciferin, the substrate for firefly luciferase has very high cost that allows this kind of experiment limited to
small animals such as mice and rats. In this current study, we validated local injection of D-luciferin in the
articular capsule for bioluminescence imaging in rabbits. Materials and Methods: Chondrocytes were cultured
and infected by replication-defective adenoviral vector encoding firefly luciferase (Fluc). Chondrocytes expressing
Fluc were injected or implanted in the left knee joint. The rabbits underwent optical imaging studies after local
injection of D-luciferin at 1, 5, 7, 9 days after cellular administration. We sought whether optimal imaging signals
was could be by a cooled CCD camera after local injection of D-luciferin. Results: Imaging signal was not observed
from the left knee joint after intraperitoneal injection of D-luciferin (15 mg/kg), whereas it was observed after
intraarticular injection. Photon intensity from the left knee joint of rabbits was compared between cell injected and
implanted groups after intraarticular injection of D-luciferin. During the period of imaging studies, photon intensity of
the cell implanted group was 5-10 times higher than that of the cell injected group. Conclusion: We successfully
imaged chondrocytes expressing Fluc after intraarticular injection of D-luciferin. This technique may be further
applied to develop new drugs for knee joint disease. (Nucl Med Mol Imaging 2007:41(1):54-58)
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Fig. 1. Bioluminescence imaging of injected chondrocytes expressing firefly luciferase mediated by adenoviral vector in the leff knee.
D-luciferin (15 mg/kg) was injected intraperitoneally (A) or info the left knee joint cavity (B). The photon flux is expressed as total flux

within the ROI (photons s cm-2 st (steradian)).
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Fig. 2. Bioluminescence imaging of chondrocytes expressing firefly luciferase (left knee) or not (right knee). Cells are injected (A) or
implanted (B) in both knee joints. Images were acquired affer injection of D-luciferin in both knee joinfs (15 mg/kg). The photon fiux

is expressed as for Fig 1.
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Fig. 3. Quantitative analysis of photon infensity at the left knee
joint plotted as a function of time. Regions of interest (ROI) were
manually selected over the knee joint region, and were kept
constant for each animal. The photon flux is expressed as for Fig 1.
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