
ABSTRACT  

 

Background  

 The aim of this thesis was to bring the theoretical part of the latest findings 

on the structural composition and functionality of the blood-testis barrier and its 

importance in working with biological agents that would influence the development 

and maturation of gametes.  

 In the experimental part, the possible impairment of the complexity 

of the blood-testis barrier by application of model xenobiotics – busulfan – 

was studied by histopathological analysis.  

 

Methods  

 Adult male Wistar rats, which were treated with busulfan intaperitoneally, 

were used for the experiment. The first group of animals received 1 dose of busulfan 

(40 mg / kg body weight). The second group of rats were given two doses of busulfan 

(10 mg / kg body weight) 21 days apart (days 1 and 21). Animals were divided into 6 

groups and sacrificed 7, 14, 21, 28, 42 and 70 days after the second busulfan dose. 

Immediately after sacrificing rats, the abdominal cavity was opened and the testicles 

removed. After removal of adipose tissue, the length and weight of both testes were 

recorded. The testicles were then subjected to histological processing. The prepared 

histological preparations were evaluated under a light microscope.  

 

Results  

 The archival histological material of the Department of Biological and Medical 

Sciences was used to document the results of busulfan model injury.  

 Busulfan dose of 40 mg / kg was a lethal dose for Wistar rats. Significant 

weight reduction was observed in rats treated with busulfan at 10 mg / kg body 

weight due to a marked reduction in the area of the seed-producing epithelium. On 

day 70 after administration of the second dose of cytostatic, testicular weight 

increased again, suggesting gradual growth of germ epithelium and restoration 

of spermatogenesis.  

 The most extensive testicular epithelial damage was seen in the groups of 



animals killed 21, 28 and 42 days after the second dose of busulfan. In many places 

of the basal compartment, the youngest developmental stages of spermatogenesis, 

spermatogonia, were completely absent. The channel lumen contained numerous 

clumps of torn germ cells at different stages of maturity. Most of the seed channels 

contained only Sertoli cells with extensive vacuolization in basal sections. In Sertoli 

cells, nuclei with evident apoptotic properties, such as irregular nuclear shape, 

intense and homogeneous basophilia, and condensed chromatin portions in the 

nuclear circuit were observed. Busulfan treatment also degenerated into Leydig 

and peritubular myoid cells. Undesirable changes in these cells culminated in their 

death and decreased serum testosterone levels.  

 Within 70 days after the second busulfan administration, germinal epithelium 

was significantly restored in most of the seed-forming channels. All the 

developmental stages of the germinal epithelium were gradually restored.  

 

Conclusions  

 Due to its unique structural composition, the blood-testis barrier protects the 

germ epithelium and the individual stages of spermatogenesis from toxic substances 

in the blood that could affect gamet development and maturation. The blood-testis 

barrier is also an important immunologically unique niche.  

 Regeneration of the germline epithelium and restoration of damaged 

spermatogenic cycles after busulfan damage indicate drug reversibility. This finding 

could serve in the future for methodological possibilities of germ-tissue 

transplantation, eg in some types of testicular cancer.  

 


