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Abstract

Aim. It has been established that the consumption of thermoperoxide fats causes the
development of pathological processes in the tissues of the mouth, stomach, intestines and
liver. The purpose of this work is to determine the possibility of their normalization using oral
applications of phytogels.

Methods. Thermoperoxide oil (TPSO) was obtained by heating sunflower oil in the
presence of H.O> at a temperature of +180 °C for 60 minutes. Oral TPSO applications were
made on the oral mucosa at a dose of 2.25 g/kg daily for 5 days. Used mucose-adhesive
phytogels "Kvertulin™ (quercetin + inulin), "Biotrit" (juice from wheat sprout) and "Dubovy"
(extract of polyphenolic compounds from oak wood) in the form of oral applications at a dose

of 2.25 g/kg for half an hour before TPSO applications daily for 5 days. Elastase and urease
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activity and malonic dialdehyde (MDA) content were determined in homogenates of the
mucous membranes of the cheek, stomach, small and large intestines, as well as in the liver.

Results. Oral applications of TPSO increased the levels of MDA, elastase and urease
in the tissues of the digestive system. Applications of phytogels significantly normalized these
parameters.

Conclusions. Oral applications of TPSO cause the development of inflammation in the
digestive system, especially in the liver. Oral applications of phytogels have a protective
effect, especially "Kvertulin®.

Key words: thermoperoxide oil; digestive system; phytogels; oral applications.

INTRODUCTION

In our previous works, it was shown that the consumption of thermoperoxide
sunflower oil (TPSO) in rats causes the development of inflammatory-dystrophic processes in
the digestive system [1-4, 13]. The use of antioxidants to prevent the formation of toxic
substances in the oil during heating to high temperatures (above 150°C) has been shown to be
ineffective [5].

Therefore, the aim of this work was to study the possibility of using for the prevention
of pathological complications in the consumption of TPSO polyfunctional antidisbiotics
means containing antioxidants and prebiotics by their oral applications in the composition of
phytogels.

MATERIAL AND RESEARCH METHODS

TPSO was used in the work, which was obtained by heating ordinary sunflower oil at
a temperature of +180 °C in the presence of 1.5 % H20> (30 %) for 60 minutes.

Mucosa-adhesive phytogels "Kvertulin™ (containing the bioflavonoid quercetin and
prebiotic inulin) [6], "Biotrit" (containing juice from wheat germ) [7] and "Dubovy"
(containing a complex of phenolic compounds from oak wood) [8] were used as
polyfunctional antidisbiotics means.

The experiments were performed on 30 white Wistar rats (females, 4-5 months, 210-
230 g), which were divided into 5 groups: 1st - control, 2nd, 3rd, 4th and 5th and received
oral applications of TPSO at a dose of 2.25 g/kg for 5 days. Rats of the 3rd group half an hour
before the application of TPSO received applications of phytogel "Kvertulin™ at a dose of 2.25
g/kg, rats of the 4th group received applications of phytogel "Biotrit" and rats of the 5th group
- applications of phytogel "Dubovy" the same in the same way as Kvertulin. Characteristics of

phytogels are presented in table 1.
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Tablel. Characteristics of phytogels containing antioxidants and prebiotics

Phytogel Composition Normative documentation
Kvertulin Quercetin, inulin, mint extract TS 20.4-13903778-032:2012
Conclusion of the Ministry of
Health Ne 05.03.02-07/5025 dated
05.02.2013
Biotrit Wheat sprout juice, mint extract | TS 20.4-13903778-032:2012
Conclusion of the Ministry of
Health Ne 05.03.02-07/43417
dated 03.07.2014
Dubovy Oak extract, mint extract TS 20.4-13903778-032:2012
Conclusion of the Ministry of
Health Ne 602-123-20-2/11705
dated 20.04.2017

Euthanasia of animals was performed on the 6th day of the experiment under
thiopental anesthesia (20 mg/kg) by total bleeding from the heart.

Elastase activity [9], malonic dialdehyde (MDA) content [10] and urease activity [11]
were determined in the homogenates of the oral mucosa (OM), stomach, small and large
intestines, as well as in the liver.

Pathogenic (pro-inflammatory) action (PIA) TPSO was determined by the formula:

iz (X, - X,) - 1009
PIA =

o . where

X0 — control indicator;
x1 — indicator of pathology;
n — number of indicators (in our case — 3).

The anti-inflammatory action (AlA) of phytogels was determined by the formula:

x-] 1009%
AlA = Z - , Where
x1 — indicator of pathology;
x2 — indicator after the action of phytogel;
n — number of indicators.
Therapeutic and prophylactic efficacy (TPE) of phytogel was determined by the

formula.

Ala
TPE =Pla

The results of experimental studies were subjected to standard statistical processing

100 %

[12].
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RESULTS AND DISCUSSION

In fig. 1 presents the results of determining the activity of the biochemical marker of
inflammation of the enzyme elastase in the digestive system of rats, which shows that the
highest level of elastase is determined in the small intestinal mucosa and liver, and the lowest
in the gastric mucosa. All rats that received oral applications of TPSO significantly increased
the activity of elastase, and most of all in the mucous membranes of the stomach and colon.
The use of phytogels in almost all cases significantly reduces the activity of elastase, to the
greatest extent - in the mucous membranes of the stomach and colon, and the phytogel

"Kvertulin" was more effective.
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Fig. 1. Influence of oral applications of phytogels "Kvertulin™ (2), "Biotrit" (3) and "Dubovy"
(4) on the activity of elastase in the digestive system of rats treated with thermoperoxide
sunflower oil (1) * - p <0,05 in comparison with gr. The control; ** - p <0,05 in comparison

with gr. 1

In fig. 2 presents the results of determining the content of MDA in the digestive
system of rats treated with TPSO and phytogels. It is seen that the highest content of MDA is
observed in the liver, and the lowest - in the mucous membrane of the small intestine. Oral
applications of TPSO significantly increase the content of MDA in all tissues, especially in
the liver (almost 3 times). All phytogels significantly reduce the level of MDA, and the

phytogel "Kvertulin™ proved to be more effective.
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Fig. 2. Influence of oral applications of phytogels "Kvertulin* (2), "Biotrit" (3) and "Dubovy"
(4) on the MDA content in the digestive system of rats treated with thermoperoxide sunflower
oil (1) * - p <0.05 in comparison with gr. The control; ** - p <0.05 in comparison with gr. 1

In fig. 3 presents the results of determining the activity of the bacterial enzyme urease

in the digestive system of rats treated with TPSO and phytogels.

4.8 -
4 - ko
5 fe3f _—_
= 24 . |
U O - control
= 1,6 1 =|:
~ kR ;
0.8
0 1234 7 1234 | 12347 1234
Gastiic The nmcosa of The mucosa of Liver
mucosa the small the colon
mtestine

Fig. 3. Influence of oral applications of phytogels "Kvertulin™ (2), "Biotrit" (3) and "Dubovy"
(4) on the activity of urease in the digestive system of rats treated with thermo-peroxide
sunflower oil (1) * - p <0.05 in comparison with gr. The control; ** - p <0.05 in comparison

withgr. 1
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As expected, the highest urease levels are in the intestine and the lowest in the liver.
Consumption of TPSO leads to an increase in urease activity, and oral applications of
phytogels significantly reduce it only in OM. Phytogel "Kvertulin™ significantly (to normal)
reduces the activity of urease in the small intestine.

The results of determining the anti-inflammatory activity of phytogels are presented in
table 2. As can be seen from these data, the consumption of TPSO has the greatest effect on
the liver, and the least - on OM. All phytogels show anti-inflammatory activity, and to the

greatest extent on OM and a mucous membrane of a small intestine.

Table 2. Anti-inflammatory action (AlA) of phytogels on the digestive system of rats treated

with TPSO
Organs and AlA, %
tissues PIA, % Kvertulin Biotrit Dubovy
oM 115,6 92,8 96,6 73,9
Stomach 270,2 85,8 63,4 52,3
Small intestine 187,2 98,1 78,8 73,9
Colon 243,9 88,5 69,1 58,8
Liver 524,1 119,1 65,5 45,3

Note: PIA- pro-inflammatory action of TPSO; AlA -anti-inflammatory action of phytogels.

In fig. 4 presents the results of determining the therapeutic and prophylactic efficacy
(TPE) of phytogels.
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Fig. 4. Therapeutic and prophylactic efficacy (TPE) of oral applications of phytogels
"Kvertulin®, "Biotrit" and "Dubovy" in the digestive system of rats treated with

thermoperoxide sunflower oil
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As can be seen from these data, oral applications of phytogels are more effective on
OM, and least effective on the liver. Of all the phytogels, the phytogel "Kvertulin™ had the
largest TPE.

Conclusions

1. Oral applications of TPSO cause the development of pro-inflammatory processes in
the digestive system of rats, and mostly in the liver.

2. Oral applications of phytogels have a preventive (anti-inflammatory) effect, mainly
on the OM and small intestine, and least of all — on the liver.

3. Of all the phytogels, Kvertulin was the most effective.
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