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Abstract

Background. Determine the effect of the drug "Liposan-3" on the content of PUFA in the
serum lipids of rats receiving a fat-free diet.

Methods. Used the drug “Liposan-3a" containing 14% PUFA with a ratio of ®-6/®-3 of
0.49. Rats were fed a semi-synthetic fat-free diet for 21 days (group 1), supplemented with 0.5 %
liposan (group 2) or 1.0 % liposan (group 3). Controlled changes in live weight and feed intake.
After euthanasia, the content of triglycerides, total cholesterol was determined in the blood
serum, and the content of PUFA was determined in the fractions of neutral lipids (triglycerides +
cholesterol esters) and free fatty acids. In addition, the content of malondialdehyde (MDA), the
activity of catalase, and the antioxidant-prooxidant API index were determined in their blood
serum.

Results. The actual liposan intake was 86.8 mg/kg per day, in terms of the amount of
PUFA 11.9 mg/kg, including 8.1 mg/kg -3 PUFA. The animal weight gain increased by 30 %,

the content of TG and cholesterol remained within the normal range, there was no increase in the

998


http://dx.doi.org/10.5281/zenodo.3418924
http://ojs.ukw.edu.pl/index.php/johs/article/view/7472
mailto:flavan.ua@gmail.com

content of MDA, the activity of catalase did not decrease, and the API index increased. The
content of ®-6 PUFA decreased in both fractions of serum lipids by 19-22 %, however, the
containment of ®-3 PUFA increased by 2.5-3 times, while the ratio of m-6/®-3 PUFA decreased
by 2.3- 3.3 times.

Conclusion. The drug "Liposan-3" in doses of 80-130 mg/kg increases the content in
blood serum lipids of ®-3 PUFA and normalizes the ratio of w-6/®m-3 of PUFA. Liposan-3 does
not increase lipid peroxidation and has a stimulating effect on the growth of animals.

Key words: fatty nutrition, essential fatty acids, -6 and ®-3 PUFAs, lipid
peroxidation, PUFA preparation.

INTRODUCTION

Avitaminosis F occurs under nutritional deficiency in essential fatty acids, which include
linoleic (Cis:2, w-6), linolenic (Cis:3, ®-3), eicosapentaenoic (Czo:s, ®-3) and docosahexaenoic
(C22:6, ®-3) fatty acids [1-3].

A characteristic feature of avitaminosis F is impaired functional status of the nervous
system, since essential fatty acids are a significant part of the lipids of nerve cell membranes and
provide their functional activity [3-6].

It is known that disorders of the nervous system adversely affect the condition of the
tissues of the oral cavity and, in particular, the condition of the periodontium [7-14].

In the pathogenesis of neurostomatological lesions, the processes of free radical lipid
oxidation (LPO) play an important role [16].

Recently, PUFA have been shown to reduce the level of LPO in mitochondria [17]. In this
work [17], large doses of PUFA preparation (120 mg/kg) were used for 42 days of full-feed
compound feed containing up to 10 % fat.

The aim of our work was to investigate the effect of a new drug Liposan-3 [18] on the
content of PUFAs in the serum of rats treated with a fat-free diet, that is, they had an alimentary
deficiency of essential fatty acids.

MATERIAL AND RESEARCH METHODS

The work used the preparation "Liposan-3a" (oil form) produced by SPA "Odessa

Biotechnology" [18] containing almost 14 % PUFA, the composition of which is presented in
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table 1. The content of PUFA was determined by gas chromatographic method on a mass

spectrometer "Shimadzu» [19].

Table 1. The content of PUFA’s into “Liposan-3a”

PUFA Abbreviated formula Content, %
1. Linoleum Cig2 -6 3,80
2. Linolenic Cigz ®-3 0,25
3. Arachidonic C4 -6 0,50
4. Eicosapentaenoic Ca05 -3 5,12
5. Docosapentaenoic Cos -6 0,22
6. Docosahexaenic Cos -3 3,93
Total PUFA 13,82
The sum of ®-6 PUFA 4,52
The sum of -3 PUFA 9,30
®-6/m-3 0,49

The experiments were performed on 15 white Wistar rats (males, 3 months old) who
received a fat-free diet (FFD), the composition of which is shown in Table 2 [20, 21]. All rats
were divided into 3 equal groups: 1st received FFD, 2nd - FFD containing 0.5 % liposan (instead
of the corresponding amount of starch) and 3rd received FFD containing 1.0 % liposan (instead

of the appropriate amount of starch).

Table 2. The composition of the fat-free diet (FFD) for rats [20, 21]

Component a/kg
Maize starch 660
Soybean meal 150
Ovalbumin 50
Sugar 90
Mineral mixture [21] 40
Mineral mixture [21] 10
Liposan-3 5 or 10 (starch replacement)

The duration of the experiment was 21 days and throughout the period controlled live
weight and dietary intake.

To determine the condition of LPO in the blood serum, the content of malondialdehyde
(MDA) thiobarbituric was determined. After feeding was completed, the rats were euthanized
under thiopental anesthesia (20 mg/kg) by total bleeding from the heart. A serum was obtained to

determine the lipid content and fatty acid composition of two fractions: neutral lipids
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(triglycerides + cholesterol esters) and free fatty acids (FFA) [19]. Also, serum triglycerides (TG)
and total cholesterol (CH) were determined in serum by enzymatic micromethods [22].

To determine the condition of LPO in serum, the content of malondialdehyde (MDA) was
determined by the thiobarbitur method [23] and the activity of the catalase antioxidant enzyme
[24], and the antioxidant-prooxidant index APl [25] was calculated by the ratio of catalase
activity and MDA content.

The results of the experiments were subjected to a standard statistical processing [26].

RESULTS AND DISCUSSION

Table 3 presents the results of actual consumption of PUFA rats treated with FFD. It is
seen that the introduction of 0.5 % liposan into the diet significantly increases the weight gain of
rats (86 g compared with 66 g in the 1st group). The actual dose of ®-3 PUFA was 8.1 mg/kg in
group 2 and 12.4 mg/kg in group 3, which is an order of magnitude lower than in the experiment
[17].

Table 3. Actual doses of PUFA consumption by rats treated with FFD

1gr. \ 2r. \ 3qr.
Indicators Liposan

0 0,5 % 1,0 %

Initial weight (average weight), ¢ 94 (127) 120 (163) 123 (145)
Feed intake, g/d. 19,4 28,2 19,3
Daily intake of liposan (mg/rat) 0 14,1 19,3
Liposan dose (mg/kg) 0 86,5 133,1
Dose of PUFA (mg/kg) 0 11,9 18,4
Dose of ®-3 PUFA (mg/kg) 0 8,1 12,4

Table 4 shows how liposan supplementation affects the levels of triglycerides (TG) and
total cholesterol (CH) in the serum of rats treated with FFD. It is seen that in rats of group 1, the
level of TG in serum is below normal, whereas the level of CH corresponds to the norm. The
introduction of liposan increases the level of TG and CH to the norm.

Table 5 presents the results of determining the content of PUFA in neutral lipids (TG +
cholesterol esters) of serum of rats with avitaminosis F. F. It is seen that the supplement to
liposan feed reduces the content of @-6 PUFA by 22 %, but increases the content of ®-3 PUFA in
2,5 times, which reduces the ratio of -6 PUFA/®-3 PUFA by 3.3 times. The dose of liposan 0.5
% (in terms of PUFA 12 mg/kg) was more effective.
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Table 4. Effect of "Liposan-3" on the content of lipids in the serum of rats with avitaminosis F

Triglycerides, mmol/I

Cholesterol, mmol/I

Groups experiment norm [27] experiment norm [27]
1. FFD 0,46x0,07 0,6-2,3 0,76+0,07 0,5-2,8
2.+ 0,5 % liposan 0,64+0,05 0,92+0,09
p<0,05 p>0,05
3. +1,0 % liposan 0,68+0,13 1,02+0,09
p>0,05 p<0,05

Table 5. Effect of Liposan-3 on PUFA content in rat serum neutral lipid fraction with
avitaminosis F (% of total fatty acids)

1 rp. 2 rp. 3 rp.
PUFA FFD + 0,5 % liposan + 1,0 % liposan

Linoleum, Cis:2, ®-6 12,30 10,03 10,50
Linolenic, Cis:3, ®-3 0,38 0,50 0,39
Arachidonic, Coo:4, -6 3,20 2,03 2,75
Eicosapentaenoic, C2o:5, -3 0,16 1,09 0,47
Docosahexaenoic, Ca2:6, ®-3 0,41 0,85 0,68
Docosapentaenoic, C22:5, ®-6 0,2 0,16 0,15
¥ PUFA »-6 15,71 0,95 16,54
Y PUFA »-3 12,22 2,44 5,01
®-6/m-3 13,40 1,54 8,70

Table 6 presents the results of determining the content of PUFA in the fraction of free
fatty acids of the serum of rats. The introduction of liposan reduces the content of w-6 PUFA by
19 %, but increases the content of w-3 PUFA almost 3 times and 2.3 times reduces the ratio of -

6/w-3 PUFA.

Table 6. The effect of Liposan-3 on the content of PUFAs in the fraction of free fatty acids of rat

serum with avitaminosis F (% of total fatty acids)

1agr. 249r. 3qr.
PUFA FFD + 0,5 % liposan + 1,0 % liposan

Linoleum, Cis:2, ®-6 8,89 10,41 9,96
Linolenic ,Cis:3, ®-3 0,19 0,23 0,23
Arachidonic, Cz20:4, ®-6 6,42 6,75 7,56
Eicosapentaenoic, Czo:5, -3 0,12 0,71 0,87
Docosahexaenoic, C22:5, »-6 0,17 0,38 0,41
Docosapentaenoic, C22:6, ©-3 0,87 2,11 2,66
¥ PUFA »-6 15,48 12,54 17,93
¥ PUFA ®-3 1,18 3,05 3,76
®-6/®-3 13,12 5,75 4,77
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As shown in table 7, liposan-3a not increases in the serum of rats the content of MDA-
the final product of LPO [16], has little effect on the activity of catalase, but significantly
increases the index of APl when using feed with 0.5 % liposan.

Table 7. Effect of Liposan-3 on indicators LPO in rat serum with avitaminosis F

. 1qr. 29r. 30r.
Indicators FFD + 0,5 % liposan + 1,0 % liposan
MDA, mmol/Il 0,78+0,02 0,73+0,03 0,78+0,06
p>0,3 p=1
Catalase, mkat/I 0,31+0,04 0,33+0,01 0,30+0,01
p>0,3 p>0,8
API 3,97+0,15 4,52+0,19 3,85+0,23
p<0,05 p>0,3

Thus, studies have shown that even small doses of PUFA (12 mg/kg) can significantly
affect the fatty acid composition of serum lipids, increase the content of w-3 PUFA and reduce
the content of ®-6 PUFA, normalizing the ratio of ®-6/® -3 PUFA. At the same time, it remains
unknown, due to which rats treated with FFD contained linoleic acid and other essential fatty
acids in the serum lipids. Probably, the source of these acids can be triglycerides of spare fats, for
the complete utilization of which it is necessary to extend the life of the experiment by 2-3
months.

It is possible that endogenous microbes that populate the intestine may be a possible
source of linoleic acid. However, more research is needed to answer these questions.

CONCLUSIONS

1. Introduction to the composition without fatty diet of the drug "Liposan-3a" containing
14 % PUFA (ratio ®-6/®-3 equal to 0.49) causes a decrease in serum lipids ®-6 PUFA and a
significant increase (in 2.5-3 times) the content of ®-3 PUFA.

2. The introduction of liposan-3a at doses of 86-133 mg / kg normalizes in the serum the
content of triglycerides and cholesterol and does not increase the level of lipid peroxidation, and

the dose of 86 mg / kg was more effective.
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