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We report novel applications of multiphoton microscopy for pharmacological studies of
unstained cardiovascular tissue. We used endogenous sources of nonlinear signals and
achieved molecular or structural specificity by combining two-photon-excited fluorescence
(2PEF) and second harmonic generation (SHG) microscopy using appropriate spectral filters.
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Second, we characterized multiphoton
microscopy of fresh wunlabeled vessels. We
performed simultaneous detection of 2PEF from
elastin laminae and SHG from collagen fibers upon
860 nm excitation. We showed that combined
2PEF/SHG images provide a highly specific, micron
scale description of the architecture of these two
major components of the vessel wall. We used this
methodology to study the effects of a pesticide on
the artery wall structure, and evidenced structural
alteration of the vessel morphology.

Fig. 2: combined 2PEF/SHG image of
a rat unstained carotid artery

These functional applications demonstrate that multiphoton microscopy using intrinsic
signals is a promising tool in nanopharmocology of unlabeled cardiac and vascular tissue.

[1] T. Boulesteix, E. Beaurepaire, M.-P. Sauviat et M. C. Schanne-Klein, “Second harmonic
microscopy of unstained living cardiac myocytes: measurements of sarcomere length with 20 nm
accuracy”, Optics Lett. 29, 2031-2033 (2004)



