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Introduction. Explosive injury occurs due to the impact on the human body of 

the shock wave, toxic products of the explosion, shells, shrapnel from ammunition.  

The impact of the blast wave, as the main factor in the damage, causes changes in all 

body systems, but the most dangerous is brain damage.  Even mild blast-induced 

traumatic brain injury (bTBI) leads to significant functional changes in the brain, in 

the pathogenesis of which biometals play an integral role, but this issue requires 

careful study. 

The aim of the study was to establish changes in the ratio of Rb/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. The study found that on the 1st day of the post-

traumatic period, the ratio of Rb/Sr in the forebrain of rats of the experimental group 

(Rb/Sr = 0.07) significantly (p <0.01) decreased by 84% compared with Sham group  

(Rb/Sr = 0.45). 

According to the literature, it is known that Rb is taught in energy metabolism, 

and also has the ability to inhibit prostaglandins and histamine.  In turn, Sr is one of 

the biometals that affects the oxidative balance. 

Thus, we believe that the decrease in the Rb/Sr ratio in the forebrain of rats of 

the experimental group is due to the participation of these biometals in mechanisms 

aimed at inhibiting energy metabolism, oxidative balance and inflammation, which 

developed mild bTBI in the acute period. 

Conclusions.  The obtained changes in the Rb/Sr ratio indicate the 

involvement of these bioelements in the compensation of disorders of energy 

metabolism and oxidative balance, as well as have anti-inflammatory effect in 1 day 

bTBI. 
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