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Aims  
Possibility to study details never seen before with classic microscopy methods on the 
anatomy of insects and the new possibilities offered by the micro-CT  new techniques 
encouraged us to investigate theses possibilities with a Skyscan 1172 
microtomograph. The material was preserved in alcohol so first it all we tried to scan 
directly specimens and the results were somewhat disappointing. Thus we 
investigated different ways until we could get satisfactory results. Here we present 
the experiences.  
 

Methods 
Fresh alcohol preserved specimens of aquatic insects (Ephemeroptera and 
Coleoptera) were used for the observations with a Skys Scan 1172 microtomograph. 
Observations were performed direct fresh: specimen submerged in alcohol inside a 
Eppendorf microcentrifuge tube (A), or alternatively wrapping the specimen with 
laboratory parafilm (B). Other observations were performed drying specimens: air 
dried (C), or dehydrated in alcohol series and finally dried by critical point method 
(D). Also we tested to stain animals fixed in Karnowvkyôs fixative and stained with 
osmium tetroxide (E) as described by Uzun et al. (2007). Samples were observed 
sticking them onto the SkyScan samples holder by using plastilin. No filter was used 
to scan images.  
 

Results 
No matter what method were used when samples where scanned in liquid 
Independently if they were stained or not, we always obtained very poor contrasted 
images to be able to observe the soft internal organs. In Fig.1 an Ephemeroptera 
nymph (Baetis rhodani) preserved in 70% alcohol, and observed with method B. Poor 
images of internal anatomy were obtained, only the gut content is conspicuous 
because its high contrasted mineral sand content.  

 
Figure 1: Maximal Intensity Projection image of a alcohol preserved and wet scanned 
mayfly nymph (Baetis rhodani). (Source voltage: 80kv, Source Current: 100 µA, 
image pixel size: 3.63 µm).  
 
In contrast, the reconstructions after getting images from dried specimens gave 
impressive and good results permitting to get accurate images of details and internal 
organs. 
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Fig. 2: 3D reconstructions of the penis of an air dried adult of the Ephemeroptera 
Ecdyonurus venosus: dorsal (a), ventral(b), lateral (c, d), apical (f) and section (e). 
(Source voltage: 49kv, Source Current: 100 µA, image pixel size: 2.0 µm). 
 
 
 

 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3: Maximal Intensity Projection images of a non stained critical point dried 
specimen of a Coleoptera of the genus Dryops: progressive lateral sections from the 
internal body cutting the digestive tube (a) until the external body wall (d) and a 
dorso-ventral view section (e)  (Source voltage: 71kv, Source Current: 80 µA, image 
pixel size: 2.7 µm). 
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Reconstructions of the penis of an adult of the Ephemeroptera species Ecdyonurus 
venosus, coming from an air dried preserved specimens (method C) of an old 
collection. Images were quite good and similar of what can be obtained with a 
scanning electron microscopy (SEM) technique, with the additional advantage of the 
possibility to make cuts to evidence the internal anatomy (Fig. 2). 
 
Extremely good results were obtained drying specimens by critical point (method D), 
as can be observed in figure 3, obtained from a Coleoptera of genus Dryops, from a 
collection preserved in alcohol. In fact by using a more complicated protocol, staining 
the specimens (methods E) similar results were obtained. In figure 3 a section of the 
nymph of the Ephemeroptera species Prosopistoma pennigerum was obtained were 
it is possible to see clearly the internal muscular system and organs, as well. 
 

Fig. 3: Maximal Intensity Projection images of a stained critical point dried specimen 
of a nymph of the Ephemeroptera species Prosopistoma pennigerum (Source 

voltage: 47 kv, Source Current: 100 µA, image pixel size: 1.82 µm). 
 
  

Conclusion 
Up to now the result that we obtained by direct capture images of wet fresh 
preserved animal were not so good or even discouraging, in contrast with the very 
detailed contrasted conspicuous images obtained from dried specimens.  
Three dimensional reconstructions are impressive and in many cases quite similar to 
the results that can be get by SEM. However our experiences with the Maximal 
Intensity Projection utility of the CTan software results a very powerful tool to 
visualize the internal anatomy of the aquatic insects samples studied. It permits to 
dissect the animal from the external body wall to the more internal parts, obtaining 
impressive realistic images permitting to study details and perspectives never seen 
before. 
After failures getting good results with observations of wet samples of insect, it is 
clear that still it is needed a lot of work to evaluate existing fixation and staining 
methods, or to to develop new ones. In this sense is quite promise the recent paper 
by Metscher (2009).  
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