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 Introduction. It is known that the role of biometals in the metabolic processes 

of the brain is very important. Therefore, it is necessary to understand the features of 

changes of biometals in mild degree blast-induced traumatic brain injury (bTBI).  

This topic is very relevant today, because Ukraine is currently fighting with 

explosives, which injures not only the military but also the civilian population. It is 

believed that mild bTBI has a latent course, which is manifested in the long term as a 

result of neurodegeneration.  However, despite the large number of studies, the role 

of biometals in the pathogenesis of mild bTBI has not been well studied.  

The aim of the study was to establish changes in the ratio of Zr/Sr in the 

forebrain of rats with bTBI on the 1st day of the post-traumatic period. 

Materials and methods: The study involved 12 adult male Wistar rats, 

weighing 220-270 g, aged 6-7 months, which were kept in standard conditions and 

diet of the DSMU vivarium.  Animals were divided into 2 groups: Sham (n = 6) and 

Experimental (n = 6), which simulated bTBI by a single exposure to a shock wave 

with an overpressure of 26.4 ± 3.6 kPa.  Rats during the experiment were under 

halothane inhalation anesthesia (Halothan Hoechst AG, Germany) and were fixed in 

a horizontal position on the abdomen, head to muzzle at a distance of 5 cm. 

Euthanasia of rats was performed 24 hours a day by halothane overdose.  An energy-

dispersive X-ray fluorescence method was used to determine the Rb/Sr concentration.  

To determine the degree and nature of the relationship between the parameters of the 

study used comparative analysis (Student's t-test) at confidence thresholds p <0,01. 

Results and discussion. It was found that on the 1st day of the post-traumatic 

period there is a increase in the ratio of Zr/Sr in the forebrain of rats  

of the Experimental group (Zr/Sr = 0.931) by 33% compared with Sham group  

(Zr/Sr = 0.623),  (p <0.01). 

Studies of the role of Zr in the development of various diseases show that the 

accumulation of this biometal leads to amyloid-β plaque formation and reactive 

microglia. In turn, the accumulation of Sr leads to increased activity of neurons and 

accelerates the transmission of nerve impulses.  

Thus, we believe that the existing increase in the Zr/Sr ratio on the 1st day of 

the post-traumatic period is one of the links in the pathogenesis of cognitive 

impairment, and may be a trigger of neurodegenerative processes in the long term.  

Conclusions. The established increase in the Zr/Sr ratio in the forebrain on the 

1st day of the post-traumatic period indicates the involvement of these biometals in 

the pathogenesis of cognitive impairment and the development of neurodegenerative 

processes.  
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