3D microscopy applied to the study of helminth taxonomy
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The study of the helminth parasites taxonomy has been carried out with different
microscopy techniques, providing morphological and ultrastructural information that are
important to the morphological characterization and species identification. However,
these tools present limitations, especially with helminth thick and complexity
morphology, for example in depth of focus, and unable viewing of the internal and
external structures of the parasite simultaneously. Furthermore, the images obtained are
two-dimensional (2D) axis, highlighting the difficult to resolve complex and
multidimensional structures. The present study aims to show the advantage of using
fluorescence stereomicroscopy with structured illumination, as a microscopy tool that
produce results and images with simultaneous registration of the surface and internal
structures of helminths, as well enabling a 3D reconstruction and modeling. We analyzed
the nematode Globocephalus sp. (Ancylostomidae) and the trematode Echinostoma
paraensei (Echinostomatidae) using the fluorescence stereomicroscopy with structured
illumination. Our results showed images of the surface and internal structures
simultaneously, as well the 3D reconstruction and modeling of the species. Structures
with taxonomic importance of Globocephalus sp., such as anterior end, giving a ventral
and dorsal view of the rounded cephalic end, circular opening of the mouth and buccal
capsule with two pairs of teeth. Echinostoma paraensei it was also possible to visualize
the internal structures of the ventral and dorsal faces, such as the seminal vesicle, cirrus,
oral and ventral suckers, spines on the peristomal sucker and spines along the body. This
technique brought important advances in taxonomy, which allowed a better
characterization of the surface and internal structures of helminths, enabling the 3D
modeling of the parasite. Exploring 3D modeling that can help to explore in more detail
morphological features easily, especially in more complex descriptions of cryptic species.
Our study shows that fluorescence stereomicroscopy can open new possibilities to study
of helminths, especially with thick specimens, in addition to enabling the
reconstruction/modeling of 3D structures of the sample.



