
Summary 

 

The SARS-CoV-2 virus is currently spreading worldwide, with people not being immune to this 

infection. The incubation period is 2-14 days, in 95% of cases between 4-7 days. Recently, 

dexamethasone, a synthetic derivative of glucocorticoids, has been identified as an effective 

compound for the treatment of severe COVID-19 diseases. However, these substances are 

generally harmful for infectious diseases such as bacterial sepsis and severe influenza 

pneumonia, which can develop respiratory and systemic insufficiency, COVID-19-like 

inflammation. The RECOVERY study found that dexamethasone 6 mg / day for 10 days reduced 

deaths by 30% in ventilated patients and one-fifth in other patients receiving oxygen therapy. 

Specialists have described the treatment plan as a low dose of dexamethasone, but the dosage is 

5, even 6 times higher than the therapeutic dose of glucocorticoid substitution. High doses of 

glucocorticoids increase hyperglycemia in people with diabetes, identify undiagnosed diabetes, 

and in those at risk of diabetes, can cause steroid-induced diabetes. Also, one of the most 

common causes of hyperosmolar hyperglycemic status (HHS) in people with diabetes, which can 

be life-threatening, is the administration of glucocorticoids. In view of all this, the objectives of 

our project were the theoretical study of drugs used in the treatment of coronavirus infection 

(COVID-19), the study of drug combinations used in the treatment of Covid-19 with 

dexamethasone, the study of dexamethasone interactions with other drugs or amino acids and 

modeling. ACE2 and spike protein s 1. 

Analyzing the changes that occur in the body as a result of COVID-19 infection, we observed a 

number of damages associated with the mixture of drugs that cancel their mutual effect. Given 

the effects of dexamethasone, blood glucose analysis should be routine. In order to explain the 

molecular structures of some biologically acting compounds such as dexamethasone as well as a 

series of their specific properties, molecular models were used, made by applying specialized 

software Avogadro 1.2 and HyperChem 8.0. The interactions between dexamethasone and 

various drugs or amino acids have also been studied. By computational modeling, using the 

HyperChem 8.0 program, after optimization using the Polak-Ribiere algorithm, we came to the 

conclusion that the Dexamethasone-Cysteine-Zinc combination has a much smaller volume than 

the Dexamethasone-Homocysteine-Zinc complex, which determines a larger contact area in the 

case of the 2nd complex. At the same time, as the volume is higher in the case of the 

Dexamethasone-Homocysteine-Zinc complex, the complex is more difficult to penetrate at the 

cellular level. The Dexamethasone-Homocysteine complex has a higher polarizability than 

dexamethasone. 

Performing statistical calculations with Tukey HSD, Scheffé, Bonferroni and Holm tests, the 

differences between men's and women's groups and those between men and women were not 

significant. So the drug treatment was similar, regardless of gender. In parallel, the spike protein 

responsible for grafting the virus was studied and the incidence of dexamethasone in 

combination with various drugs was practically analyzed. 


