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Introduction- Optical coherence tomography (OCT) is a depth-resolved, non-invasive, and non-destructive imaging modality whose use in small animal imaging has yet to be fully realized. Our work focuses on the structural and functional imaging of animal models of human disease. Specifically, we are imaging early heart development in chick embryos and the adult circulatory system of the fruit fly Drosophila melanogaster. 

Methods and Results- We visualized embryonic chick hearts at early and late looping stages using an OCT system with a 25 micron axial and lateral resolution and an acquisition rate of 4,000 A-lines per second.  Since image acquisition in OCT and ultrasound are analogous, similar terminology is used to describe image formats (e.g. A-line, B-scan, M-mode).  Sham and cardiac neural crest-ablated embryos were collected at stages 15 and 18. The embryos were removed from their eggs, placed in a petri dish with buffered potassium chloride solution until the hearts stopped beating in diastole. The optical and histological results showing fine cardiovascular microstructures such as myocardium, the cardiac jelly and endocardium are presented. Volumetric reconstructions and movies clearly demonstrate pathologic looping in cardiac neural-crest ablated embryos. Anesthetized adult wild-type D. melanogaster were visualized at 10 micron axial and lateral resolution at 4,000 A-lines per second.  B- and M-mode were used to assess structure, heart rate, ejection fraction, and other functional parameters.

Conclusion- OCT is a powerful imaging modality which could provide new insight in assessing and understanding normal and abnormal cardiac function and development in a variety of animal models.

