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Abstract

Background. To determine the renoprotective effect of PUFA.

Methods. The preparation of essential PUFA “Liposan-C” was used, which was
administered to rats on a fat-free diet in an amount of 1% of the diet weight for 32 days. The
activity of elastase, urease, lysozyme, catalase and the content of MDA were determined in the
homogenate of the kidneys. According to these indicators, the degree of dysbiosis and intensity
of inflammation were calculated.

Results. A decrease in the activity of urease, elastase and the degree of dysbiosis in rats

treated with Liposan-C was established.
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Conclusion. The drug PUFA "Liposan-C" has anti-inflammatory, antimicrobial and anti-
disbiotic effect on the kidneys.
Keywords: kidney, PUFA, inflammation, dysbiosis.

INTRODUCTION

Polyunsaturated fatty acids (PUFAs), which include linoleic, linolenic, arachidonic,
eicosapentaenoic, docosapentaenoic and docosahexaenoic fatty acids, are defined as essential
(indispensable) nutrition factors called vitamin F [1-4].

Their biological role is associated, on the one hand, with the unique structure of the
polyunsaturated fatty acids molecules that make up all biomembranes, and on the other hand,
with their ability to transform into biologically active compounds, eicosanoids and decosanoids,
to which prostaglandins, leukotrienes, thromboxanes, and others belong [5, 6].

Many convincing evidence has been obtained of their positive effect on the cardiovascular
and immune systems, on the function of the nervous and endocrine systems [7-9].

Recently, it was shown that the content of PUFA in the rat is significantly reduced by
high fat diets due to the suppression of their biosynthesis from the main precursor linoleic acid
[10, 11].

The purpose of this study was to determine the effect of PUFA on the condition of the
kidneys in the absence of dietary fat (fat free diet). The condition of the kidneys was assessed by
the nature of changes in biochemical parameters - markers of inflammation, dysbiosis and
antioxidant system.

MATERIALS AND RESEARCH METHODS

The dietary supplement Liposan-C containing fish oil, carotino-tocopherol oil
“Katomas”[12] and sunflower meal as a carrier was used as a PUFA preparation. Production of
the loose form "Liposan-C" is carried out by the NPA "Odessa Biotechnology" in accordance
with TU U 10.8-37420386-002: 2015.

The content of fatty acids in "Liposan-C" was determined using the method of gas
chromatography on the device of the company "Shimadzu".

Fat-free diet (FFD) was prepared according to the recipe presented in table 1.
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Table 1. Fat free diet composition [13]

Components Content, %
Wheat starch 66
Soybean meal (fat content <0.6%) 15
Ovalbumin 5
Sucrose 9
Mineral mixture [14] 4
Vitamin mixture [14] 1

Biological studies were performed on white Wistar rats (males, 4 months, average live
weight 220 £ 10 g), divided into 2 groups of 5 rats each: the first group received FFD, the second
group received FFD + 1% of the drug "Liposan-C".

Feeding ad libitum lasted 32 days, after which the rats were killed under thiopental
anesthesia (20 mg / kg) by total bleeding from the heart. The kidneys were removed and the
elastase activity (inflammation indicator) [15], urease (microbial contamination index) [16],
malondialdehyde content (MDA) as the final product of lipid peroxidation [17], lysozyme
activity (indicator of the level of nonspecific immunity [18], catalase activity (antioxidant
enzyme) [19]. The degree of dyshiosis was calculated by the ratio of relative activities of urease
and lysozyme [20], and the antioxidant-prooxidant index API - by the ratio of catalase activity
and MDA content [21].

The research results were subjected to standard statistical processing [22].

RESULTS AND DISCUSSION

The results of determination of ®-3 PUFA in the composition of lipids “Liposan-C” are
presented in Table 2. Eicosapentaenoic acid is predominant - the main substrate for the formation
of anti-inflammatory eicosanoids [6].

Table 2. The content of -3 PUFA in "Liposan-C"

PUFA %
Linolenic, Cig:3 2,64
Eicosapentaenoic, Czo:s 3,61
Docosapentaenoic, C22:5 0,78
Docosahexaenoic, C22:6 2,52
Total 9,55
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Absolute values of biochemical parameters and their calculated derivatives (API index
and degree of dysbiosis) of the kidneys of rats treated with FFD are presented in Table 3. It is
noteworthy that the lysozyme is very high, tens of times greater than the activity of this enzyme
in other tissues, which was first shown in [23]. The second feature of the kidney is the high
activity of the proteolytic enzyme elastase, which is considered as a pro-inflammatory factor [15,
21].

Table 3. Absolute values of rat kidney biochemical parameters,

receiving FFD (M£m)

NeNo Indicators Absolute values

1 Elastase, pc-kat /kg 374+16

2 Urease, pc-kat /kg 0,213+0,052
3 MDA, mmol/kg 36,0+1,8

4 Lysozyme, u/kg 3703+102

5 Catalase, mkat/kg 6,20+0,04

6 API index 1,72+0,09

7 Degree of dysbiosis 1,00+0,12

The relative levels of these biochemical parameters in the kidneys of rats treated with
Liposan-C against FFD are shown in the figure. The value of indicators of the kidneys in control
rats treated with FFD without "Liposan-C" taken as 100%.

As can be seen from these data, the introduction of Liposan-C reliably and very
significantly reduces the activity of elastase, which indicates its anti-inflammatory action. The
urease activity, reflecting the degree of microbial seeding, is also significantly reduced. The
remaining indicators of kidneys of rats treated with Liposan-C differ little from those of the
control. It should be noted a tendency to reduce the degree of dysbiosis due to a significant
reduction in urease. The decrease in the latter can be explained by some increase in the content of
MDA, reflecting the intensity of free radical oxidation (FRO) of lipids. And as you know,

reactive oxygen species (ROS), formed as a result of FRO, have a strong bactericidal effect.
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Fig. The effect of "Liposan-C" on the biochemical parameters of the kidneys of rats,
receiving fat free diet (FFD)
(1 — elastase, 2 — urease, 3 — MDA, 4 — lysozyme, 5 — catalase, 6 — API index, 7 — degree of
dysbiosis)

CONCLUSIONS

The drug PUFA "Liposan-C" has anti-inflammatory and anti-disbiotic effect on the
kidneys in rats fed a fat-free diet.

REFERENCES

1. Alimova EK, Astvatsaturian AT. Essential fatty acids (vitamin F) / Experimental
vitaminology (under the editorship of Ostrovsky Yu. M.). Minsk, Science and technology, 1979:
526-545. (in Russian)

2. Spector AA. Essentiality of fatty acids. Lipids. 1999; 34, Suppl: 1-3.

3. Nakamura MT, Cho HP, Xu J [ et al.]. Metabolism and unctions of highly unsaturated
fatty acids: An update. Lipids. 2001; 36(9): 961-964.

4. La Guardia M, Giammanco S, Di Majo D [et al.]. Omega 3 fatty acids: Biological
activity and effects on human health. Panminerva med. 2005; 47(4): 245-257.

529



5. Dupont J. The discovery of prostaglandins (PG) changed the concept of essential fatty
acids (EFA): Abstr. Annu. Meet. Prof. Res. Sci., “Exp. Biol.”, New Orleans, La, Apr. 6-9, 1997.
FASEB Journal. 1997; 11(3): 361.

6. Folco G, Murphy RC. Eicosanoid Transcellular biosgnthesis: from cell-cell interactions
to in vivo tissue responses. Pharmacological reviews. 2006; 58(3): 375-388.

7. Sellmayer A, Koletzko B. Long-chain polyunsaturated fatty acids and eicosanoids in
infants-physiological and pathophysiological aspects and open questions. Lipids. 1999; 34(2):
199-205.

8. lakovleva OA, Marchenko KG, Kosovan Al. Omega-3 fatty acids: from physiological
significance to evidence-based medicine. Radial pharmacotherapy. 2008; 2(07): 56-59. (in
Russian)

9. Sinchikhin SP, Maliev OB. The use of omega-3 polyunsaturated fatty acids in medical
practice. Literature review. Gynecology. 2009; 11(4): 51-55. (in Russian)

10. Plourde M, Cannane SC. Extremely limited synthesis of long chain polyunsaturates in
adults: implications for their dietary essentiality and use as supplements. Appl. Physiol. Nutr.
Metab. 2007; 32: 619-634.

11. Levitsky AP, Khodakov 1V, Levchenko EM. Influence of high fat diets with different
composition of fatty acids on the content of essential fatty acids in liver lipids. Journal of
Education, Health and Sport. 2015; 5(12):598-607. (in Russian)

12. Demyanenko SA. Hepatoprotective properties of Katomas. Journal of dentistry. 2010;
3: 6-8. (in Russian)

13. Levitsky AP, Makarenko OA, Demyanenko SA. Methods of experimental dentistry
(teaching aid). Simferopol, Tarpan, 2018: 78. (in Russian)

14. Eggum B. Methods to evaluate utilization of proteins by animal. Moskva, Kolos,
1977: 189. (in Russian)

15. Levitsky AP, Stefanov AV. The methods of the determination of the activity of
elastase and its inhibitors: method guidelines. Kiev, GFK, 2002: 15. (in Russian)

16. Gavrikova LM, Segen IT. Urease activity of oral liquid in patients with acute
odontogenic infection of maxillo-facial part. Stomatologiya. 1996; The extra issue: 49-50. (in

Russian)

530



17. Stalnaya ID, Garishvili TG. The method of revelation of malonic dialdehyde with
thiobarbituric acid. Moskva, Meditsina, 1977: 66-68. (in Russian)

18. Levitsky AP. Lysozyme instead of antibiotics. Odessa, KP of the OSG, 2005: 74. (in
Russian)

19. Girin SV. The modification of the method of the determination of catalase activity in
biological substrates. Laboratory diagnosis. 1999; 4:45-46. (in Russian)

20. Levitsky AP, Makarenko OA, Selivanskaya IA [and others]. Enzymatic method for
determining oral dysbiosis for screening pro and prebiotics: guidelines. Kiev, State
Pharmacological Center, 2007: 22. (in Russian)

21. Levitsky AP, Denga OV, Makarenko OA [and others]. Biochemical markers of
inflammation of the tissues of the oral cavity: methodical recommendations. Odessa, KP of the
OSG, 2010: 16. (in Russian)

22. Truhacheva NV. Mathematical Statistics in biomedical research using application
package Statistica. Moskva, GJeOT AR-Media, 2012: 379. (in Russian)

23. V. T. Stepan. The development of inflammation and dysbiosis in kidneys and bladder

wall in rats at stomatogenic endotoxemia. Journal of dentistry. 2016; 2(98): 6-9. (in Russian)

531



