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Introduction and aims. More recently it has been established that the local level of glucocorticoids may differ from the 

level in the circulation owing to some enzymatic mechanism in tissues. The change of local glucocorticoid levels 
influences essentially the function of cells and organs. Accordingly, 11β-hydroxysteroid dehydrogenase type 1 

(11βHSD1) which converts mainly inert cortisone to active cortisol, plays an important role in physiological processes, 

and is a putative key mediator of some metabolic pathways. The enzyme catalyzes either an oxidative or a reductive 
process, and the level of activity differs in each tissue. Various studies reported the expression of 11βHSD1 enzyme in 

ovarian tissues of several species. The purpose of our study was to describe the cellular localization of this isoenzyme of 
11βHSD within canine ovary.  
Materials and methods. The study was conducted within the European Animal Welfare regulations framework. For 
immunohistochemical examination, samples from ovarian tissues were collected from 17 healthy bitches that were 

subject to ovariectomy or ovariohysterectomy for surgical neutering or for medical purposes such as treatment of 
unwanted pregnancy. The samples were fixed in 8% neutral-buffered formalin for 24 hours at room temperature, 
dehydrated in a series of ethanol and xylene, and embedded in paraffin. For histology and immunohistochemistry 4-5 µm 

thick sections were cut from paraffin blocks and mounted on SuperFrost Plus slides. The deparaffinized sections were 
treated with anti-HSD11B1 rabbit polyclonal antibody (ab39364; Abcam, Cambridge UK). The chromogen substrate 
was 3-amino-9-ethyl-carbazol in each case, and Mayer’s hemalaun was used for counter-staining. The sections were also 

routinely stained with hematoxylin and eosin. The evaluation was obtained by light microscopy.  
Results. 11βHSD1 immunoreactivity was analyzed in the canine ovaries at various stages of the estrous cycle. The 

observed microsome-associated enzyme was detected as a diffuse inhomogeneous staining specifically confined to the 
cytoplasm. Positive reaction was detected primarily of the corpora lutea cells (a few cells staining much more intensively 

than others); with moderate staining of the follicular cells and oocytes. Staining intensity in oocytes appeared to be 
highest in the primordial follicle and the positivity attenuated during the follicular development. As the primordial 
follicle developed, the follicular cells proliferated, the granulosa cells stained slightly, then after ovulation, the luteinized 
granulosa cells expressed high levels of 11βHSD1. The surrounding thecal cells and the stromal cells remained negative 
for 11βHSD1 expression, however light, uncertain staining were detected in a few theca or stromal cells. Our study did 

not determine differences in 11βHSD1 immunoreactivity between pregnant and non-pregnant bitches. 
 
Conclusions. In summary, our study, using immunohistochemistry, demonstrates that the 11βHSD1 is expressed in several 

cell types of the canine ovary. Our results correspond with earlier studies in rats, but differ from results in bovine or human 

ovary. While granulosa cells express the type 2 in human, 11βHSD1 expression is established in canine In contrast to bovine, 

the 11βHSD1 expression of canine granulosa lutein cells do not change to type 2 during the regression of corpus luteum. 

However, using the immunohistochemical detection 11βHSD1 not sized up about the extent and direction of enzyme activity, 

this method may develop an important additional examination of cortisol metabolism in the canine ovarian cells during estrous 

cycle or cystic ovarian disease. The role of 11βHSD1 in these functions and diseases is an important topic for future research. 
 


