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The interest of light microscopy for the study of collections: the example 
of the study of the reproductive biology of a little-known caecilian 

amphibian
Jean-Marie Exbrayat Ph.D., D.Sci

At XVIIth century, the microscope permitted the discovery of the 
smallest living beings. Then histology allowed the understanding of 
normal and pathological tissues. The use of first staining methods 

gave a general view of tissues. Methods then developed with histochemistry, 
immunohistology and in situ hybridization. 

The study of living material is currently hard (1). Yet, all over the world, 
collections of little known species are stocked into some institutions, 
becoming tools for biological studies (2). During a long time, the only 
technical means to study this material were limited to anatomy, classical 
histology and histochemistry. Since the end of XXth, it became possible to 
use powerful methods such as immunohistology and in situ hybridization to 
study collections with light microscopy. The development of microcomputers, 
image analysis, let possible a performant quantification of the material 
preserved. To-day, DNA extraction is applied to materials stored in fixatives, 
in paraffin-embedded tissues, and from sections already adhered to slides 
(1,3-5). 

The study of a collection with light microscopy made it possible to understand 
the reproductive patterns of Typhlonectes compressicauda, a South American 
Caecilian amphibian. The first work, 40 years ago, involved studying male 
and female sexual cycles related to seasonal variations. The different parts 
of genital tracts were stained with classical trichrome and histochemical 
detections (6,7). In males, the annual and discontinuous sexual cycle was 
determined using germ cells count in the testes, showing that it was related to 
wet and dry seasons. The Müllerian ducts have elaborated several secretions. 
A copulatory organ also varied according to the season (8). 

In females, the ovaries varied on a biennial cycle (9). In December-January, 
all stages of follicle development were observed. Ovulation occurred from 
February to April-May. 

In pregnant female, corpora lutea persisted into the ovaries. After parturition 
[September – October], the ovaries with only small follicles, started to develop 
but the next ovulation didn’t occur and the follicles regressed. The ovary 
remained in a resting phase until next October at which a new cycle started. 
The oviducts, varying parallel to ovaries, were divided into a tubal part in 
which fertilization occurred, and a uterus in which the embryos developed 
(10). Variations of female cloaca were also described (8).

The description of the pituitary was first made using the standard staining 
used to characterize the cells, the size of which varying according to the 
variation of genital organs (11). In immunohistochemistry, a correspondence 
has been established between cell staining and the presence of hormones 
(12). For a long time, available antibodies have been directed against 
proteins, but it has become possible to prepare antibodies directed against 
steroid hormones. At first only possible on frozen fresh sections, the use of 
these antibodies being now possible on paraffin section, allowed to give some 
information about the presence of such hormones in the ovaries (13) and 
testes (14,15) of Typhlonectes compressicauda. Antibodies to steroid or pituitary 
hormones receptors provided new insights into the regulation of ovaries 

and oviducts (16). The use of antibody has also made it possible to visualize 
apoptosis [“Apostain” method], and proliferation of cells by the use of Ki67 
antibody (17).

In situ hybridization studies of PRL-mRNA expression were performed. In 
males and non-pregnant females, the total expression of the PRL-mRNAs 
did not vary throughout the year, unlike the number of PRL cells. In 
pregnant females, the number of PRL cells varied throughout pregnancy 
and the expression of PRL-mRNAs increased at the beginning of pregnancy 
and decreased at the end (18). In pregnant females, PRL-R mRNAS were 
expressed in corpora lutea. In males, PRL-R mRNAs were expressed in germ, 
Sertoli and Leydig cells. The expression of PRL-R mRNAS increased in the 
Müllerian glands at the time of reproduction and decreased at sexual rest 
(19). Between 1979 and 1990, cell counts were performed with an ocular 
micrometer (20). Since 2000, cell counting has been performed using a 
microscope equipped with an image analyzer, (17). 

In conclusion, the study of collections with powerful methods is now 
possible. The study given here is one example of the use of more and more 
powerful methods. In this example, only the use of embedded material has 
been described. The data treatment being possible with the progress of 
microcomputer, gave new results and new interpretations from this material 
may be given. These methods can be also performed to study clinical samples.
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