
SUMMARY: 

Microorganisms inhabiting the gastrointestinal tract significantly affect homeostasis  

of the whole body, including the skeletal system. Digestive tract colonization occurs  

in a newborn organism immediately after delivery. These microorganisms affect the absorption 

of nutrients, including minerals, which are the basic building blocks of bone tissue. In 

individuals without microflora, the function of the whole organism is impaired, which affects 

the skeletal system and adversely affects the processes of bone tissue modeling and remodeling. 

The age at which disturbances in the intestinal microbiome occurred significantly affects the 

size of changes observed in the skeletal system. Disorders in the composition  

of the gastrointestinal microenvironment, also contribute to the appearance of inflammatory 

bowel diseases, the course of which may have a different nature. In patients with IBD, the 

incidence of osteoporosis is much higher. 

The aim of the study was to check whether the disorder in the composition of the 

bacterial microflora of the gastrointestinal tract as a result of Clostridium perfringens infection 

contributes to the appearance of structural changes in vitreous cartilage, trabecular and cortical  

bone, as well as disorders of bone metabolism and mineralization. 

The experiment was conducted on chicken broilers, which is characterized  

by exceptionally large daily gains, which allows to obtain noticeable changes in bone 

metabolism in a short time. Animals were divided into two groups: control (n=10) and 

experimental (n=10). In the experimental group, in order to disrupt the intestinal microbial 

balance, a model of experimental infection was used, involving feeding birds with the addition 

of inoculates from 3 strains of Clostridium perfringens from 17 to 20 days of age. Both groups 

of birds were euthanized at 42 days of age. Both tibiae and blood serum were taken from all 

animals. 



Densitometric determinations (DXA) were performed to determine BMD bone mineral 

density. Strength parameters were determined using a testing machine that was used to perform 

the three-point bending test. The geometrical parameters the shank portion of bone were 

determined with the help of measurements of vertical (external and internal) and horizontal 

(external and internal) diameters. Based on the results obtained from the assessment of strength 

and geometric properties, the structural parameters of the compact bone were determined. 

Histomorphometric analysis of cancellated bone, as well as articular and growth cartilage was 

carried out. The collagen structure of cortical and cancellated bone and the metabolic activity 

of cartilage cells were assessed. The tibial stems were dried and the volumetric density of bone 

tissue was determined, which was then incinerated. Ash content, crystallinity and composition 

of the mineral fraction were determined. The content of growth hormone, type I insulin-like 

growth factor, levels of selected bone turnover markers  (osteoprotegerin and osteocalcin) and 

insulin activity were determined in blood serum. The determinations were carried out using 

ELISA tests. The content of calcium, phosphorus and total protein was also determined in the 

blood serum using a biochemical analyzer. 

Disorder of intestinal homeostasis as a result of infection with a bacterium of the genus 

Clostridium contributed to a decrease in BMD, which was associated with decrease the content 

of phosphorus and zinc in the mineral part of the bone. It affected the decrease  

of some mechanical, structural, geometric parameters of the tibia, i.e.: stiffness, value of the 

Young modulus, cross-sectional area, mean relative wall thickness and cortical index with  

a simultaneous increase in the range of elastic deformation. C. perfringens infection contributed 

to the growth of BV/TV which is associated with an increase in the number  

of bone trabeculae, their thickness, BV/BS and a reduction in the size of the inter-barrel space. 

In the case of cortical bone in the experimental group, infection caused an increase in the share 

of fine collagen fibers and decrease in the ratio of thick to fine collagen.  



C. perfringens infection also affected growth and articular cartilage histomorphometry.  

In growth cartilage, contributing to thickening of I and III and reduction of II zone. On the other 

hand, in articular cartilage, zone I reduction and zone II thickness increase. 

The results obtained confirm that even a short-term disturbance of the composition  

of the gastrointestinal microflora has an effect on bone mineralization and metabolism, leading 

to structural changes in the compacted bone, trabecular bone and vitreous cartilage. 
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