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diagnosis of atypical pneumonia, considering clinical features, laboratory data and imaging findings. Our tasks are to identify 
the most significant markers for early determination of the signs and symptoms of the disease, conduct a comparative 
analysis of the diagnostic methods used and to establish the proposed algorithm.  

Material and methods. Our study includes 42 patients. All of them were hospitalized in the pulmonary department 
of the City Clinical Hospital №2 and the Occupational Pathology Center in Dushanbe during the period 2021–2024. The 
average age of the patients was 37.8 ± 6.4 years. All patients underwent a comprehensive examination, which included 
complete blood count and biochemical analysis, C-reactive protein (CRP), lactate dehydrogenase (LDH), serological tests 
(IgM/IgG for Mycoplasma pneumoniae, Chlamydia pneumoniae, influenza viruses, and SARS-CoV-2), PCR diagnostics, 
chest X-ray, and computed tomography (CT).  

Results of the study. The study identified key early diagnostic indicators of atypical pneumonia: clinical symptoms 
(dry cough, low-grade fever, myalgia) in 85.7% of patients; elevated LDH/CRP in 71.4%; positive serology (Mycoplasma – 
14, Chlamydia – 5, viral – 12, fungal/pneumocystis – 6); and interstitial CT changes in 76.2%. An early diagnostic algorithm 
was proposed, including clinical screening, chest X-ray, laboratory markers, CT when indicated, and serology/PCR, with 
mandatory differentiation from tuberculosis and COVID-19. 

Conclusions. The proposed algorithm improves the accuracy of early diagnosis of atypical pneumonia up to 82.3%, 
shortens the time to establishing the diagnosis and helps optimize therapeutic decisions. This is of particular importance for 
clinical practice within the healthcare system of Tajikistan. 
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Purpose of the Study. To determine the activity and efficacy, as well as the nature of the interaction between 

melatonin and bemethyl (2-ethylthiobenzimidazole hydrobromide) in a 1:5 mass ratio, using a model of hypercapnic hypoxia 
in a sealed volume in mice. 

Material and Methods. The study was conducted on 75 C57BL/6 mice weighing 32-38 g using a hypercapnic 
hypoxia model in a sealed volume. Sixty minutes before the experiment, the animals received a single intraperitoneal 
injection of 0.1 ml per 10 g of body weight. The doses of melatonin at 10, 20, and 50 mg/kg and bemethyl at 50, 100, and 200 
mg/kg were used. The combination was studied at a 1:5 mass ratio (melatonin: bemethyl) using minimum effective and sub-
effective antihypoxic doses: 10 mg/kg with 50 mg/kg and 20 mg/kg with 100 mg/kg, respectively. The control group received 
an equivalent volume of the solvent. The animals then were placed individually into hermetically sealed 270 cm3 glass 
vessels, submerged in water, and their survival time was recorded. Regression analysis was used to calculate the effective 
doses (ED16 to ED84). 

Results of the study. After 10-15 minutes in the sealed volume, the control group began to show typical signs of 
hypoxia, ranging from anxiety and loss of coordination to respiratory arrest and death. The average survival time in this 
group was 19.3 ± 0.9 minutes. 

Melatonin exhibited a dose-dependent antihypoxic effect, extending the survival of mice: at a dose of 10 mg/kg to 
22.00 ± 1.4 minutes (р=0,444, here and below – in relation to placebo, Duncan test), at 20 mg/kg to 27.8 ± 2.3 minutes 
(p=0,034), and at 50 mg/kg to 31.8 ± 2.9 minutes (p=0,002). The ED50 calculated for melatonin in this model was 98.97 
mg/kg. 

Bemethyl also increased the animals' survival time under hypoxia. At a dose of 50 mg/kg, the average survival time 
was 23.2 ± 2.7 minutes (p=0,304), at 100 mg/kg — 28.2 ± 1.7 minutes (p=0,030), and at 200 mg/kg — 36.4 ± 4.6 minutes 
(p=0,00004). The ED50 calculated for bemethyl was 210.4 mg/kg. 

The combination of melatonin and bemethyl showed the following results: 50 mg/kg of bemethyl with 10 mg/kg of 
melatonin prolonged survival by 28.8% compared to the control group (24.8 ± 2.1 minutes, p=0,156). The combination of 
100 mg/kg bemethyl with 20 mg/kg melatonin showed the most pronounced antihypoxic effect among all tested doses (both 
individual and combined). The average survival time in this group was 46.0 ± 4.3 minutes, which is 138.5% longer than in 
the control group (p=0,000018). When this combination was analyzed, the calculated ED50 for melatonin as a part of 
composition was 14.7 mg/kg and the same for bemethyl was 84.55 mg/kg. 

Conclusions. On the model of hypercapnic hypoxia in a sealed volume, it was demonstrated that individually, both 
melatonin and bemethyl have a pronounced effect on the organism's resistance to low oxygen conditions, increasing the 
survival time of mice. The combination of melatonin with bemethyl in a 1:5 mass ratio under similar conditions has a 
significantly greater effect and demonstrates a synergistic increase in activity and efficacy. The activity of melatonin in the 
combination is increased by 6.7-fold, and that of bemethyl by 2.5-fold. The efficacy of the combination (100 mg/kg bemethyl 
with 20 mg/kg melatonin) significantly exceeds the results of the individual components. 
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Purpose of the study. The aim of our study was to investigation the effectiveness of the use of the ERAS program 

with the inclusion of respiratory pulmorehabilitation in the treatment of victims with gunshot wounds to the chest (GWC). 
Material and methods. 113 patients with GWC were examined and treated. Of these, 80 (70.8 %) had bullet wounds, 

and 33 (29.2%) had shrapnel wounds. 
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The basic scheme of treatment of chest injuries with the inclusion of the ERAS program consisted of: effective 
elimination of pain in the perioperative period; early and complete drainage of the pleural cavity; sealing and stabilization of 
the chest wall; measures aimed at early expansion of the lung; elimination of bronchial obstruction and maintenance of 
airway patency; preferential use of video-thoracoscopic surgical interventions; standard antimicrobial prevention; 
maintenance of an adequate volume of infusion; early postoperative oral nutrition and victim mobilization. 

Surgical treatment of wounds was performed in 11 (10.0 %) victims. Thoracotomy (TT) was performed in 12 (10.6 %) 
patients with ORG. Video-thoracoscopic operations (VATS operations) were performed in 13 (11.5 %) patients. 

The next step of the ERAS strategy is postoperative pulmonary rehabilitation. Early muscle mobilization and training 
can improve respiratory function and tissue oxygenation, reduce muscle weakness, and reduce the risk of deep vein 
thrombosis and pulmonary embolism. In patients who have undergone surgical interventions for chest injuries, the 
architectonics of the chest is disturbed, which, in combination with a cut of the biotrauma, leads to a disorder of the 
biomechanics of respiration. These disorders can be corrected using various methods of pulmorehabilitation. 

In order to perform pulmorehabilitation, 43 patients (38.1%) with GWC underwent two-week spa treatment in 
sanatoriums of the Ministry of Defense of the Republic of Belarus and the Ministry of Health of the Republic of Belarus. 

Results of the study. After TT, postoperative complications were 58.3 %, after pleural drainage-19.3 %. 
Postoperative complications were minimal (7.7 %) after PTS operations. 

The duration of inpatient treatment after TT was 57.3±2.1 days, after VATS operations-28.1±2.3 days. 
The tasks of pulmorehabilitation in such patients are: analgesia; prevention of pleural adhesions, improvement of 

evacuation function of the lungs; improvement of airway patency; as well as improvement of the functional state of the 
respiratory muscles and biomechanics of respiration. 

The study of the external respiratory function (ERF) after carrying out pulmorehabilitation measures in the conditions 
of sanatorium treatment showed improvements in all 43 patients with GWC. Changes in all indicators of ERF were 
statistically significant. So, JEL after discharge from the hospital was 72.7%, and after sanatorium treatment - 97.3% (JEL 
increased from 3.9 l to 4.65 l), DMVL - from 71.3% to 86.1% (MVL - from 100.2 l to 102.3 l); Tiffno index – 79.2% to 
85.9% (p<0.05). 

Conclusions. 
1. Importance in the program «Enhanced Recovery After Surgery" of victims with gunshot chest wounds belongs to 

the optimal analgesia in the perioperative period and the performance of videothoracoscopic operations. 
2. The introduction of accelerated recovery technologies improves the results of surgical treatment of wounded with 

gunshot wounds of the chest and reduces the time of regional treatment by 2 times, the level of postoperative complications 
by 7 times, and minimizes postoperative mortality. 
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Purpose of the study. The research aims to explore and detail the wide range of biological activities that coumarins 

possess, and to investigate their potential applications in medicine and other fields. 
Material and methods. Useful data were collected from the scientific databases PubMed, Science Direct, Scopus, 

Web of Science, and Elsevier. The search focused on the molecular mechanisms and pharmacological studies of natural 
coumarins and their derivatives. The following terms were used: “coumarins,” “chemistry,” “structure-activity 
relationship,” and “pharmacology.” 

Result of the study. Coumarins are a significant class of naturally occurring phenolic compounds that have garnered 
considerable interest in medicinal and pharmaceutical research. Chemically, coumarin molecules are based on the 2H-1-
benzopyran-2-one skeleton, which consists of a fused benzene and an α-pyrone ring. These compounds are widely 
distributed as secondary metabolites in plants, particularly in the Apiaceae and Rutaceae families, and are also found in 
some microorganisms and fungi. In these organisms, coumarins serve various physiological roles, such as defense against 
pathogens and herbivores. The name "coumarin" is derived from the French term "coumarou" for the tonka bean (Dipteryx 
odorata), the plant from which it was first isolated in the early 19th century. 

Globally, cancer is a leading cause of mortality in both developed and developing countries. Natural therapies for 
cancer treatment are gaining attention due to their potential to reduce adverse side effects. Coumarins and their derivatives, 
which are important phytochemicals predominantly found in higher plants, have been documented for their potential in 
treating various types of cancer. 

Natural coumarins are primarily classified into six main types based on their chemical structure: simple coumarins, 
furanocoumarins, pyranocoumarins, biscoumarins, and coumestans. The high structural heterogeneity of coumarins 
accounts for their wide range of pharmacological effects, which are beneficial for human health. These phytochemical 
variations are crucial, as they significantly influence the biological and pharmacological properties of the compounds, 
dictating their mechanisms of action and therapeutic efficacy. 

Extensive research has demonstrated that coumarins possess a remarkable spectrum of biological activities, making 
them promising candidates for drug development. These activities include anti-inflammatory, antioxidant, anticancer, 
antimicrobial, and antifungal properties. Beyond these major activities, coumarins are also known for their anticoagulant 
effects—the basis for the drug warfarin—as well as their neuroprotective, antiviral, and antidiabetic properties. The 
structural diversity of the coumarin family accounts for this broad range of pharmacological actions, and ongoing research 
continues to uncover new therapeutic applications. 
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