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Abstract: 

INTRODUCTION: The incidence rate of chronic non-calculous cholecystitis (CNCC) in the population is 35-38%, and in 

elderly patients it reaches to 65-72%. Free radical lipid oxidation (FRLO) plays a significant role in the development and 

progression of bronchial asthma (BA). The initiators of FRLO excessive activation can be the following: hypoxia, 

inflammation, immune damage to membranes and the imperfection of the antioxidant defense. 

OBJECTIVE: To compare the intensity of FRLO processes in patients with BA and comorbid CNCC, and patients with BA 

and CNCC each without any comorbidities.. 

METHODS: The study was performed on 92 patients: 30 patients with BA (group 1), 30 patients with BA and comorbid 

CNCC (group 2), and 32 patients with CNCC (group 3). The control group consisted of 30 practically healthy persons (PHP). 

The number of compounds with isolated double bonds (IDB), diene conjugates (DC), ketodienes and conjugated trienes 

(K/CT), and malonic aldehyde (MA) in erythrocytes and blood plasma were determined. 

RESULTS: In groups 1, 2, and 3, the content of IDB was higher in comparison with PHP by 1.4, 1.7, and 1.6 times 

respectively. In group 1, plasma K/CT was 12.0% higher, and DC was 1.5 times higher compared to the PHP group. In group 

2, DC and K/CT were higher by 1.7 times and by 21.7% as compared with PHP. In group 1, plasma MA and red blood cell 

MA were higher by 18.0% and 29.8%. The highest content of plasma MA and red blood cell MA in group 2 of patients was 

69.8% and 54.3% respectively. In group 3, plasma MA was 34.7% higher, and red blood cell MA was 44.4% higher 

compared to the normal values. 

CONCLUSIONS: Intensification of FRLO processes leads to disruption of microcirculation and metabolic processes in the 

bronchial epithelium, supports local inflammatory process in the gallbladder and bronchi and promotes inhibition of tissue 

respiration with increased tissue hypoxia, which, in turn, leads to the progression of broncho-obstruction. 

UDC Classification: 616.248, DOI: https://doi.org/10.12955/pmp.v1.90 
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Introduction 

Among chronic diseases of the biliary system, chronic non-calculous cholecystitis (CNCC) is most 

prevalent, with the incidence rate of 35-38% in the population similar to atherosclerosis and increases 

to 65-72% in the elderly patients (Ilyuhina, 2010). CNCC is considered as a physical as well as 

chemical stage of cholesterol cholelithiasis so timely and adequate preventive therapy can stop the 

progression of gallstone disease (GD) and its complications (Gorbunov, 2011). More than 2.5 million 

biliary surgeries are performed annually in the world, and 80% of cases of cholecystectomy are 

performed for cholesterol cholelithiasis on patients in the working age group, out of which 12-20% are 

accompanied by a complicated course (Conte & Fraquelli, 2011). 

Free radical lipid oxidation (FRLO) plays a significant role in the development and progression of 

bronchial asthma (BA), which is one of the most important mechanisms for regulating the state of 

membranes and cells (Goryachkina, 2010). The excessive activation of FRLO can be due to the 

following initiators: hypoxia (Dozor, 2010), inflammation, infection, immune damage to membranes, 

the imperfection of the antioxidant defense, and others (Cho & Moon, 2010). The chronic 

inflammatory process in the gallbladder plays a special role in this process, especially when it is 

caused not only by bacterial and fungal allergens, but also by chronic contamination in the biliary tract 

of protozoa and helminths (Galimova, 2010). 
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Aim 

The objective of the study was to compare the intensity of FRLO processes in patients having 

bronchial asthma comorbid with CNCC and patients with BA and CNCC without any comorbidity. 

Material and Methods of Investigation 

The study was performed on 92 patients: 30 patients with mild to moderate persistent BA (group 1), 

30 patients with mild to and moderate persistent BA with comorbid chronic non-calculous 

cholecystitis in the acute phase (group 2), and 32 patients with CNCC in the acute phase (group 3). 

The control group consisted of 30 practically healthy persons (PHP) in the corresponding age group. 

The content of intermediates was determined in the examined patients for the number of compounds 

with isolated double bonds (IDB), diene conjugates (DC), ketodienes, conjugated trienes (K/CT), 

malonic aldehyde (MA) one of the final contents in erythrocytes and blood plasma of FRLO products. 

Patients were examined during an exacerbation of the disease; at the beginning and at the end of the 

treatment. The diagnosis of BA was determined according to the standard criteria, while using the 

classification of ICD-10 (International classification of diseases, tenth revision, clinical modification 

(2020)), as well as the order of the Ministry of Health of Ukraine, about approval of Protocols for 

providing assistance to patients in pulmonary medicine. The CNCC diagnosis and its phases were 

determined on the basis of clinical symptoms and the results of instrumental studies (ultrasound 

examination of the gallbladder, cholecystography, multi-stage 6-phase duodenal sounding (DS) with 

microscopy, microbiological and biochemical examination of the gallbladder portion of bile) are 

reported as per the order of the Ministry of Health of Ukraine, taking into account the ISD, 10th 

revision. The type of gallbladder dyskinesia and Oddi sphincter dysfunction were determined based on 

the data provided by dynamic gallbladder ultrasonography with the introduction of an irritant and data 

of multi-moment 6-phase DS in accordance with Roman criteria III (Lacy, 2017). 

Statistical analysis of the obtained results was carried out using the method of variation statistics with 

the determination of the average value (M), the average error (m), followed by an assessment of the 

reliability of the differences using the Student's criterion. Correlation analysis was performed by 

determining the linear parametric Pearson correlation coefficient and the nonparametric Spearman 

rank correlation coefficient. 

Results of the Investigation 

The results indicate an intensification of FRLO processes in all the groups under study. Significant 

growth was observed in IDBs in all the groups surveyed (Table 1) of the primary products of FRLO. 

Thus, in groups 1, 2, and 3, the content of IDB was higher in comparison with PHP by 1.4 times, 1.7 

times, and 1.6 times, respectively (p<0.001). In addition, there was a significant difference between 

the indicators in patients of groups 2 and 1, which was 20.9% (p<0.001), indicating the role of CNCC 

in the comorbidity of BA and CNCC. 

Table 1: Intensity of free radical lipid oxidation in patients with bronchial asthma with concomitant 

chronic non-calculous cholecystitis 

Indexes 
PHP, 

n=30 

Group 1 

(BA), n=30 

Group 2 

(BA and CNCC), n=30 

Group 3 

(CNCC), n=32 

IDB, Е220/ml 2.89±0.02 
4.19±0.05 

р<0.001, р1<0.001 

4.94±0.06 

р<0.001, р1<0.001, р2<0.05 

4.68±0.06 

р<0.001 

K/CT, Е278/ml 0.83±0.02 
0.95±0.02 

р<0.001, р1>0.05 

1.04±0.02 

р<0.001, р1>0.05, р2<0.05 

0.98±0.02 

р<0.01 

DC, Е232/ml 1.46±0.03 
2.22±0.03 

р<0.001, р1>0.05 

2.43±0.04 

р<0.001, р1>0.05, р2>0.05 

2.38±0.03 

р<0.001 

MA in blood plasma, 

nmol/ml 
2.22±0.09 

2.71±0.03 

р<0.001, р1<0.05 

3.81±0.05 

р<0.001, р1<0.05, р2<0.05 

2.89±0.03 

р<0.001 

MA in erythrocytes, 

nmol/ml 
8.07±0.41 

10.59±0.03 

р<0.001, р1<0.05 

12.56±0.04 

р<0.001, р1<0.01, р2<0.05 

11.8±0.13 

р<0.001 

Note: p – difference is valid against practically healthy individuals; p1 – difference is valid against patients of 

3rd group; р2 – difference is valid between patients of 2rd and 1st groups 
 

Source: Authors 
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K/CT and DC indicated a slight increase. In group 1, plasma K/CT was 12.0% higher, and DC was 1.5 

times higher (p<0.05) compared to the PHP group. In group 2, DC and K/CT were higher by 1.7 times 

and by 21.7% (p<0.05), respectively, compared to the PHP, which indicated the highest activation of 

FRLO in this group. In group 3, K/CT was higher by 16.9% (p<0.01), and DC – by 1.6 times (p<0.05) 

compared to normal values. 

Significant growth was observed in the final products of FRLO, especially in red blood cell MA in all 

groups examined (Table 1). Thus, in the patients of group 1, plasma MA and red blood cell MA were 

higher by 18.0% and 29.8%, respectively (p<0.001). The highest content of plasma MA and red blood 

cell MA in group 2 of patients was 69.8% and 54.3%, respectively (p<0.01). In group 3, plasma MA 

was 34.7% higher, and red blood cell MA was 44.4% higher (p<0.01) compared to normal values 

(Figure 1). It should be noted that there is a difference between the indicators of red blood cell MA in 

the examined group 2 compared to group 1 by 24.5% (p<0.01), and plasma MA by 51.8% (p<0.01), 

and a significantly smaller difference is observed between these indicators in groups 2 and 3 (p<0.01), 

indicating the role of the inflammatory process in the gallbladder of patients with comorbidity course 

of CNCC and BA. These changes indicate a significant intensification of the FRLO processes. The 

increase in the level of primary and secondary products of FRLO in patients with BA and CNCC is a 

criterion for determining the intensity of tissue damage by active forms of oxygen and significant 

activation of oxidative stress. 

Figure 1: Content of malonic aldehyde in blood plasma in patients with bronchial asthma and 

chronic non-calculous cholecystitis 
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Note: p – difference is valid against practically healthy individuals; p1 – difference is valid against 
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Source: Authors 

As per the results in Table 2, indicators of primary and final products of FRLO,speed indicators of 

pulmonary function test, indicators of the morphological and functional condition of the gall bladder 

and bile homeostasis correlate with each other by varying strength. 

Table 2: Correlation indexes in patients with bronchial asthma with concomitant chronic non-

calculous cholecystitis 

Indexes Correlation index Р value 

FEV1 – IDB -0.571 <0.01 

FEV1 – DC -0.534 <0.01 

FEV1 – MA in blood plasma -0.502 <0.01 

FEV1 – MA in erythrocytes -0.421 <0.01 

The thickness of the gallbladder wall – MA in blood plasma 0.631 <0.01 

AST – MA in blood plasma 0.570 <0.01 

Globulins – IDB 0.695 <0.01 

Bile acids – DC 0.542 <0.01 

Bile acids – MA in blood plasma 0.663 <0.01 
 

Source: Authors 
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Table 2, reports the highest strength of correlation relationships between the parameters of 

homeostasis of bile and inflammation and blood levels of FRLO intermediate and final products, 

indicating substantial interdependence of inflammation in the gallbladder with the intensification of 

oxidative stress. The presence of the correlation between the intensity of LPO and FEV1 of somewhat 

lower strength indicates a lower proportion of BA in comorbidity and the secondary formation of 

broncho-obstructive syndrome against the background of CNCC. 

Conclusions 

The results of this study indicate the increased intensity of FRLO processes under the conditions of 

comorbidity of BA and CNCC, primarily due to the inflammatory process in the gallbladder (the 

difference between the red blood cell MA and plasma MA), as well as the presence of hypoxia due to 

broncho-obstructive syndrome (decrease of FEV1). The increase in the level of primary (isolated 

double bonds, diene conjugates, ketodienes and conjugated trienes) and secondary (malonic aldehyde 

in erythrocytes and blood plasma) products of FRLO in patients with BA and CNCC is a criterion for 

determining the intensity of tissue damage by active forms of oxygen and significant activation of 

oxidative stress. 
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