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Abstract 

Aim: to compare the therapeutic and prophylactic efficiency (TPE) of four polyfunctional 
antidisbiotic drugs (PFAD) in experimental lipid intoxication. 

Methods: TPE was assessed by the nature of changes in blood serum levels of biochemical markers 
of inflammation (elastase, MDA), bacteremia (urease), nonspecific immunity (lysozyme). The following 
PFAD were used: Kvertulin (quercetin + inulin + calcium citrate), Lekvin (lecithin + quercetin + inulin + 
calcium citrate), Lekasil (lecithin + milk thistle meal + calcium citrate) and Lysozyme-forte (lysozyme + 
quercetin + inulin + gelatin + calcium citrate). Lipid intoxication was carried out on rats by introducing 
thermal peroxide sunflower oil (TPSO) with food at a dose of 4 g/kg for 75 days. PFAD was 
administered from day 31 at a dose of 300 mg/kg for 45 days. 

Results: there was a significant increase in the level of elastase, MDA, urease and a significant 
decrease in the activity of lysozyme in the blood serum of rats treated with TPSO. After the 
introduction of all drugs, a significant decrease in the level of elastase, MDA, urease and a significant 
increase in the activity of lysozyme were observed. 

Conclusion: with lipid intoxication, a dysbiotic syndrome develops, manifested by bacteremia, a 
decrease in the level of nonspecific immunity and manifestations of systemic inflammation. Taking 
polyfunctional antidisbiotic drugs reduces bacteremia, enhances nonspecific immunity and prevents 
the development of systemic inflammation. The most effective remedy turned out to be "Lysozyme-
Forte". 
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Introduction 

Under the conditions of heat treatment of food 
fats and fat-containing products, 
thermoperoxidation processes take place, in which 
toxic compounds (peroxides, epoxides, aldehydes, 
ketones, trans isomers) are formed from 
unsaturated fatty acids [1-6]. 

It is established that these products cause the 
development of dysbiotic and inflammatory-
dystrophic processes in body tissues [7-9]. For the 
prevention of thermoperoxide complications, it is 
proposed to use antioxidants and anti-inflammatory 
drugs [10-13]. 

Given that the action of toxic products of 
thermoperoxidation of fats on the body develops 
dysbiotic syndrome, the manifestations of which are 
bacteremia, endotoxinemia, systemic inflammation 
and multiple organ failure [14], we consider it 
appropriate to use for the prevention of dysbiotic 
syndrome polyfunctional antidisbiotics drugs 
(PFAD), which can affect the main links in the 
development of this pathology, namely intestinal 
dysbacteriosis, barrier function of the intestinal 
mucosa, antimicrobial function of the liver, on the 
condition of nonspecific immunity and 
inflammatory-dystrophic processes [14].  

The aim of this work was to determine the 
therapeutic and prophylactic efficacy in 
thermoperoxide intoxication of a number of PFAD, 
which include prebiotics, antioxidants, membrane 
protectors and antitoxic compounds. 

Methods 

Thermoperoxide intoxication was reproduced in 
rats by introducing thermoperoxide sunflower oil 
(TPSO) into the feed at a dose of 4 g/kg for 75 days. 

TPSO was obtained by heating sunflower oil at a 
temperature of +115-120 °C in the presence of CuSO4 
for two hours [15]. 

As PFAD used phytopreparations "Kvertulin", 
"Lekvin", "Lekasil" and "Lysozyme-forte", the 
characteristics of which are presented in  table 1. 

The experiments were performed on 42 white 
Wistar rats (males, 7 months, live weight 238-252 g), 
divided into 6 groups: 1st ‒ control, 2nd, 3rd, 4th, 
5th and 6-a was obtained with TPSO feed for 75 days 
at a dose of 4 g/kg. Rats of the 3rd group received 
per os Kvertulin, the 4th ‒ "Lekvin", the 5th ‒ 

"Lekasil" and the 6th ‒ "Lysozyme-forte". All drugs 
at a dose of 300 mg/kg were administered to rats 
from the 31st day of the experiment for 45 days. 

Euthanasia of animals was performed on the 76th 
day of the experiment under thiopental anesthesia 
(20 mg/kg) by total bleeding from the heart.  
Received blood serum, which determined the level 
of markers of inflammation [16]: the activity of the 
proteolytic enzyme elastase [17], the content of 
malonic dialdehyde (MDA) [17], the biochemical 
indicator of bacteremia ‒ urease activity [17], 
nonspecific immunity ‒ lysozyme activity 17] and the 
balance of antioxidant and prooxidant systems in 
the ratio of catalase activity [17] and the content of 
MDA (API index). 

The ratio of the relative activities of urease and 
lysozyme was used to calculate the degree of 
dysbiosis by Levitsky [18]. 

The results of the research were subjected to 
standard statistical processing [19]. 

By the sum of the percent increase in the level of 
elastase, MDA and urease, the proinflammatory 
effect of TPSO (PIE) was determined [20], and by 
the sum of percent, the decrease in the level of 
these parameters under the influence of PFADZ 
determined their anti-inflammatory effect (AIE) 
[20]. Treatment-and-prophylactic efficacy (TPE) of 
each drug was calculated by the ratio of AIE and PIE 
[20]. 

Results 

In fig. 1 presents the results of determining the 
level of serum biochemical markers of inflammation 
in the blood, namely the activity of elastase and the 
content of MDA. These data show that in rats 
treated with TPSO (group № 2), both indicators 
significantly increase: elastase activity by 29.2 % and 
MDA content by 49 %. 

In rats treated with PFAD on the background of 
TPSO, the level of both indicators of inflammation is 
significantly reduced. In rats treated with Kvertulin, 
elastase activity decreased by 22.1 %, MDA content ‒ 
by 30.8 %. In rats treated with Lekvin, elastase 
activity decreased by 9.7 % and MDA content by 37.1 
%. In rats treated with Lekasil, elastase activity 
decreased by 12.5 % and MDA content by 40.6 %. In 
rats treated with Lysozyme-forte, elastase activity 
decreased by 25.2 % and MDA content by 41.3 %.
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In fig. 2 presents the results of determination in 

the serum of rats of urease and lysozyme activity. In 
rats treated with TPSO (group № 2), urease activity 
increased by 131.4 %, while lysozyme activity 
decreased by 33.3%. In rats treated with Kvertulin on 
the background of TPSO, urease activity decreased 
by 66.7 %, but lysozyme activity increased by 46.4 %. 
In rats treated with Lekvin, urease activity 
decreased by 46.3 % and lysozyme activity increased 
by 41.1 %. In rats treated with Lekasil, urease activity 
decreased by 42 %, but lysozyme activity increased 
slightly (by 7.1 %). In rats treated with Lysozyme 
Forte, urease activity decreased by 75.3 %, but 
lysozyme activity increased by 28.6 %.  

In fig. 3 shows the results of the determination of 
the antioxidant-prooxidant API index and the 
degree of dysbiosis in the blood serum. These data 
show that in rats treated with TPSO, the API index 
decreases 2.4 times, and under the influence of 
PFAD, on the contrary, increases 1.8 times 
("Kvertulin"), 2.4 times "Lekvin" ), 2 times 
("Lekasil") and 2.3 times ("Lysozyme-forte"). 

The degree of serum dysbiosis in rats treated with 
TPSO increases 3.45 times. The introduction of PFAD 
significantly reduces the degree of dysbiosis: 
"Kvertulin" in 4.4 times, "Lekvin" in 2.6 times, 
"Lekasil" in 1.8 times and "Lysozyme-forte" in 5.2 
times.  

The results of calculating the amount of increases 
in elastase, MDA and urease (proinflammatory 
effect of TPSO), as well as the amount of decrease 
in these indicators under the influence of PFADZ are 
presented in table 2. According to these data was 
calculated therapeutic and prophylactic efficacy 
(TPE) of each drug. 

According to this indicator, the most effective 
was "Lysozyme-forte", then "Kvertulin" and almost 
identical "Lekvin" and "Lekasil". 

The data obtained by us give grounds to 
recommend for the prevention of pathological 
complications from the consumption of 
thermoperoxide fats to use "Lysozyme-forte", 
which has a permit from the Ministry of Health of 
Ukraine for use as a prophylactic in dental diseases. 

Conclusions 

1. Consumption of thermoperoxide sunflower oil 
causes the development of dysbiotic syndrome with 

manifestations of decreased levels of nonspecific 
immunity and antioxidant protection, increased 
levels of bacteremia, the degree of dysbiosis and 
systemic inflammation. 

2. Polyfunctional antidisbiotics have anti-
inflammatory and antidisbiotic effects by increasing 
the level of nonspecific immunity, antioxidant 
protection and reducing the level of bacteremia and 
systemic inflammation. 

3. The best of the drugs was "Lysozyme-forte". 

Acknowledgments 

The authors declare that there are no conflicts of 
interest. 

References 

1. Kodentsova, V.M., Kochetkova, A.A., Sarkisian, 
V.A. (et al.). Influence of heating in a microwave 
oven on the fat component and the preservation 
of vitamins in food. Nutrition issues. 2015; vol. 
84; № 5; 16-30 (in Russian) 

2. Simakova, I.V., Perkel', R.L., Kutkina, M.N. (et al.). 
Problems of ensuring the safety of fast food 
products, deep–fried. Nutrition issues. 2015; vol. 
84, № 5; 112-120 (in Russian) 

3. Sarkisian, V.A., Kochetkova, A.A., Bessonov, V.V. 
(et al.). Toxicological characteristics of the main 
products of lipid oxidation. Nutrition issues. 
2016; vol. 85, № 6; 80-85 (in Russian) 

4. Makarenko, M.A., Malinkin, A.D., Bessonov, V.V. 
(et al.). Products of secondary oxidation of 
edible oils and fats. Human health risks 
assessment (Report 1). Nutrition issues. 2018; 
vol. 87, № 6; 125-138 (in Russian) 

5. Ajmal,М., Nadeem ,М., Imran, М. (et al.). Lipid 
compositional changes and oxidation status of 
ultra-high temperature treated Milk. Lipids in 
Health and Disease. 2018; vol. 17; 227. 

6. Ambreen, G., Siddiq, A., Hussain, K. Association of 
long-term consumption of repeatedly heated 
mix vegetable oils in different doses and hepatic 
toxicity through fat accumulation. Lipids in 
Health and Disease. 2020; vol. 19; 69. 

7. Ju, J., Zheng, Z., Xu, Y.-J. (et al.). Influence of total 
polar compounds on lipid metabolism, oxidative 
stress and cytotoxicity in HepG2 cells. Lipids in 
Health and Disease. 2019; vol. 18; 37. 

8. Markov, A.V., Labush, Iu.Z., Dvulіt, І.P. (et al.). 
Influence of oral applications on the state of the 



PhOL     Levitsky, et al.    50 (pag 47-52) 
 

 
http://pharmacologyonline.silae.it 

ISSN: 1827-8620 

rat month tissues. Dentistry Bulletin. 2019; vol. 31, № 
1; 14-18 (in Ukrainian) 

9. Markov, A.V. Development of gingivitis in rats 
receiving oral applications of peroxide sunflower 
oil. Journal of Education, Health and Sport. 2020; 
vol. 10, № 6; 334-340. 

10. Malheiro, R., Rodrigues, N., Manzke, G. (et al.). 
The use of olive leaves and tea extracts as 
effective antioxidants against the oxidation of 
soybean oil under microwave heating. Ind. 
Crops. Prod. 2013; vol. 44, № 1; 37-43. 

11. Ali, M., Imran, M., Nadeem, M. (et al.). Oxidative 
stability and Sensoric acceptability of functional 
fish meat product supplemented with 
plant−based polyphenolic optimal extracts. 
Lipids in Health and Disease. 2019; vol. 18; 35. 

12. Shaker, E.S. Antioxidative effect of extracts from 
red grape seed and peel on lipid oxidation in oils 
of sunflower. LWT Food. Sci. Technol. 2006; vol. 
39; 883-892. 

13. Nechaev, A.P., Samoilov, A.V., Bessonov, V.V. (et 
al.). The effect of antioxidants in native and 
micellized forms on the shelf life of an emulsion 
fat product. Nutrition issues. 2020; vol. 89, № 5; 
101-109 (in Russian) 

14. Levitsky, A.P. Disbiotic syndrome: etiology, 
pathogenesis, clinic, prevention and treatment. 
Dentistry Bulletin. 2019; № 10 (special issue); 14-
20 (in Russian) 

15. Levitsky, A.P., Makarenko, O.A.,  Pochtar', V.N. 
(et al.). The peroxide model of stomatitis. 
Dentistry Bulletin. 2005; № 4; 7-10 (in Russian) 

16. Levitsky, A.P., Denga, O.V., Makarenko, O.A. (et 
al.). Biochemical markers of inflammation of oral 
cavity tissue: method guidelines. Оdеssа: KP 
OGT, 2010; 16 (in Russian) 

17. Levitsky, A.P., Makarenko, O.A., Demyanenko, 
S.A. Methods of experimental dentistry 
(teaching aid). Simferopol: Tarpan, 2018; 78 (in 
Russian) 

18. Levitsky, A.P., Makarenko, O.A., Selivanskaya, 
I.A. (et al.). Enzymatic methods for 
determination of oral dysbiosis for screening 
pro- and prebiotics: method guidelines. Кiev: 
GFC, 2007; 22 (in Russian) 

19. Trukhacheva, N.V. Mathematical statistics in 
medical and biological research using Statistica 
packages. M.: GEOTAR-Media, 2012; 379 (in 
Russian) 

20. Levitsky, A.P., Markov, A.V., Pupin, T.I. (et al.). 
Therapeutic and preventive effectiveness of oral 
application of phitogels “Kvertulin”, “Biotrit” 
and “Dubovy” in inflammatory complications in 
the digestive system of rats treated with 
thermoperoxide sunflower oil. Journal of 
Education, Health and Sport. 2021; vol. 11, № 2; 
81-88. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



PhOL     Levitsky, et al.    51 (pag 47-52) 
 

 
http://pharmacologyonline.silae.it 

ISSN: 1827-8620 

 
Table 1. Characteristics of multifunctional tablet forms antidisbiotic drugs 

 
Remedy  Composition  Normative documentation 

Kvertulin Quercetin, inulin, calcium citrate ТC U 10.8-13903778-040:2012 
Conclusion of the Ministry of Health № 

05.03.02-06/44464 dated 17.05.2012 
Lekvin Lecithin, quercetin, inulin, calcium citrate ТC U 10.8-37420386-003:2016 

Conclusion of the Ministry of Health № 
05.03.02-08/8400 dated 21.03.2016 

Lekasil Lecithin, milk thistle presscake, calcium 
citrate 

ТC U 10.8-37420386-005:2017 
Conclusion of the Ministry of Health № 

602-123-20-2/12102 dated 25.04.2017 
Lysozyme-forte Lysozyme, quercetin, inulin, gelatin, calcium 

citrate 
ТC U 10.8-37420386-004:2016 

Conclusion of the Ministry of Health № 
602-123-20-2/5734 dated 22.12.2016 

 
Table 2. Pro-inflammatory effect (PIE) TPSO, anti-inflammatory effect (AIE) and therapeutic and prophylactic efficacy 

(TPE) of drugs (in %) 
 

№№ Group TPE AIE PIE 
1 TPSO 209,6 ‒ ‒ 

2 «Kvertulin» ‒ ‒119.6 57,1 
3 «Lekvin» ‒ ‒93,1 44,4 
4 «Lecasil» ‒ ‒95,1 45,4 
5 «Lysozyme-forte» ‒ ‒141,5 67,5 

 
Figure 1. The effect of phytopreparations on the level of markers of inflammation in the serum of rats treated with TPSO  

 
1 ‒ control, 2 ‒ TPSO, 3 ‒ TPSO + "Kvertulin", 4 ‒ TPSO + "Lekvin", 5 ‒ TPSO + "Lekasil", 6 ‒ TPSO + "Lysozyme-forte" 
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Figure 2. The effect of phytopreparations on the activity of urease and lysozyme in the serum of rats treated with T PSO  

 
1 ‒ control, 2 ‒ TPSO, 3 ‒ TPSO + "Kvertulin", 4 ‒ TPSO + "Lekvin", 5 ‒ TPSO + "Lekasil", 6 ‒ TPSO + "Lysozyme-forte" 

 
 

Figure 3. The effect of phytopreparations on the activity of the API index and the degree of dysbiosis in the serum of rats 
treated with TPSO  

 
1 ‒ control, 2 ‒ TPSO, 3 ‒ TPSO + "Kvertulin", 4 ‒ TPSO + "Lekvin", 5 ‒ TPSO + "Lekasil", 6 ‒ TPSO + "Lysozyme-forte" 


