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THE ANTIDISBIOTIC EFFECT OF OIL CAKE FROM
HIGH OLEIC SUNFLOWER SEEDS IN RATS WITH
EXPERIMENTAL DYSBIOSIS

Abstract

The work shows the relevance of the use in feeds production of means for correcting the microbiome. It is shown that the use
of probiotic and prebiotic preparations increases the zootechnical efficiency of feed products, contributes to an increase in the
amount of livestock and poultry products and forms its quality and safety. The expediency of using oil cake from high oleic sunflower
seeds in the production of feed products has been substantiated from the point of view of ensuring the nutritional value of products
and a positive effect on the norm of the flora of farm animals and poultry.

Experimental dysbiosis in rats was reproduced with lincomycin. Oilcakes from linoleic and high oleic sunflower seeds were
added to the diet in an amount of 10%. The experiment lasted 18 days. The activity of urease, lysozyme, elastase was determined in
the mucous membranes of the digestive tract (oral, small and large intestine), and the degree of dysbiosis was calculated.

The therapeutic and prophylactic effect of oil cake from high oleic sunflower seeds on the development of inflammatory and
dystrophic processes in the digestive system of rats under experimental dysbiosis was established. Studies have established an in-
crease in the activity of elastase, urease, a decrease in the activity of lysozyme in rats with experimental dysbiosis. It was found that
the consumption of high-oleic sunflower oil cake has a significantly greater therapeutic and prophylactic effect in comparison with
the linole-type sunflower oil cake, since it reduces the level of elastase by 23-45%, urease by 13.5-58% in the mucous membranes of
the digestive tract. An increase of 25-94% in the activity of lysozyme in animals with experimental dysbiosis was established when
using oil cake from high oleic sunflower. It was found that the consumption of oil cake from high oleic sunflower seeds reduces the
degree of dysbiosis in all tissues, especially in the small intestine (5 times).

It was found that with dysbiosis in the digestive system, inflammatory-dystrophic processes develop as a result of a decrease
in the level of nonspecific immunity. It was found that the consumption of oil cake from the seeds of high oleic sunflower has an anti-
disbiotic effect and, as a consequence, mucosoprotective effect.
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Introduction

Numerous studies have established that probi-
otic and prebiotic preparations improve intestinal func-
tion and normalize the digestion of feed in farm animals
and poultry, increasing the zootechnical efficiency of
diets. Colonization of the gastrointestinal tract with bene-
ficial microflora helps to reduce the negative impact of
pathogenic or opportunistic microorganisms, maintain
optimal acidity of the environment, prevent dysbiosis,
stimulate local and general immunity factors, reduce the
amount of antibiotics and drugs used in animal husband-
ry and [1].

Topical issues in feed production are the sub-
stantiation of the composition and formulation of prod-
ucts, taking into account its effect on the normal flora of
farm animals and poultry.

With the press method of processing sunflower
seeds, almost 60% of cake is formed with a content of 9
to 15 % fat and more than 30% protein. The use of cake
in the composition of mixed fodders significantly in-
creases the content of protein and fat.

Recently, they began to grow high oleic varie-
ties and hybrids of sunflower [2, 3], containing in the fat
composition a large amount (80 ... 90 %) of valuable
oleic acid (C18: 1, ® -9), a low amount (less than 10 %)
of linoleic acid (C18: 2, ® -6) and a small amount (up to
5%) of palmitic acid (C16: 0), harmful to the body [4]. It
was found that high-oleic sunflower hybrids contain
more protein than high-salt varieties [5].

The aim of this work was to determine the ef-
fect of oil cake from high oleic sunflower seeds on the
development of dysbiosis in the digestive system of rats.
For comparison, a cake from the seeds of a common sun-
flower of the linoleic type was used.

Materials and methods of research.

In the work, 20 Wistar rats (males, 2-2.5
months, live weight 193 £+ 13 g) were used, which were
divided into 4 levels of the group: 1st control, which re-
ceived a standard diet [6]; Groups 2, 3, 4 received the
antibiotic lincomycin at a dose of 70 mg / kg with drink-
ing water for the first 5 days to reproduce the experi-
mental dysbiosis [7]. Rats of the 3rd group received 10 %
of linoleic-type sunflower oil cake with food (replace-
ment of 10 % wheat grain), and rats of the 4th group re-
ceived 10 % high-oleic sunflower oil cake with food (re-
placement of 10 % wheat grain).

The fat content in macus from sunflower seeds
of the linoleic type was 9.1 %, the content of linoleic acid
was 54.5% of the total fatty acids. The fat content of the
macaus of the high oleic sunflower was 8.9 %, the oleic
acid content was 84.6%. The analysis of the fatty acid
composition of the oil cake was carried out in accordance
with [8].

The duration of feeding was 18 days.

The animals were euthanized on the 19th day of
the experiment under thiopental anesthesia (20 mg / kg)
by total bleeding from the heart. The liver and mucous
membranes of the cheeks (oral cavity (OOM)), small and
large intestines were isolated, after washing them with
cold 0.9 % NaCl solution.
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In tissue homogenates, the activity of the proteo-
lytic enzyme elastase [9], the activity of the bacterial
enzyme urease [9], the activity of the antimicrobial en-
zyme lysozyme [9] were determined, and the degree of
dysbiosis was calculated according to A.P. Levitsky [9].

The experimental results were subjected to
standard statistical processing [10].

Results and discussion.

Table 1 presents the results of determining the
activity of elastase in the mucous membranes of the di-
gestive system of rats, which is a marker of inflammato-
ry-dystrophic processes [9] and the activity of the bacte-
rial enzyme urease.

As can be seen from the data, in all studied tis-
sues of rats with dysbiosis, the level of elastase increases:
in the oral mucosa by 20 %, in the small intestine by 57
%, in the large intestine by 70 %.

In rats that consumed linoleic sunflower cake,
elastase activity decreased slightly in the mucous mem-
branes of the mouth and small intestine (only by 3-5 %)
and significantly (by 31 %) in the mucous membrane of
the large intestine.

In rats that consumed oil cakes from high oleic
sunflower seeds, the activity of elastase in the OAS de-
creases by 23 %, and in the mucous membrane of the
small intestine by 45 %, in the mucous membrane of the
large intestine, a decrease of 5%.

From the data obtained on the activity of urease
in the studied tissues, it can be seen that the level of this
enzyme in rats with dysbiosis increases in the OAS by
168 %, in the mucous membrane of the small intestine by
280 % and in the mucous membrane of the large intestine
by 197 %.

Consumption of oil cake from linoleic sunflower
seeds somewhat reduces the level of urease, however, P
> 0.05. Only the addition of oil cake from high oleic sun-
flower to the diet significantly reduced the activity of
urease: in the OAS by 41 %, in the small intestine by 58
%, in the large intestine the level of this enzyme de-
creased by 13.5 %.

Table 2 shows the results of determining the ac-
tivity of the antimicrobial enzyme lysozyme in the tis-
sues of rats with experimental dysbiosis. It can be seen
that in all tissues the level of lysozyme decreases, espe-
cially in the colon - by 51%.

Consumption of oil cake from ordinary sun-
flower (linoleic type) had little effect on the level of ly-
sozyme, while the addition of oil cake from high oleic
sunflower to the diet significantly increases the activity
of lysozyme: in the small intestine by 94 %, in the large
intestine.

From the results of determining the degree of
dysbiosis in the digestive system of rats, it can be seen
that the degree of dysbiosis in the OAS increases by al-
most 3 times, and in the intestine by 5-6 times, provided
that the antibiotic lincomycin is used.

As can be seen from the data obtained (Table
2.), the consumption of oil cake from sunflower seeds of
the linoleic type reduces the degree of dysbiosis, but it is
reliable only in the OSS. Consumption of oil cake from
high oleic sunflower seeds reduces the degree of dysbio-
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sis in all tissues, especially in the small intestine (5
times).

Thus, the data obtained have shown that in ani-
mals with dysbiosis, damage to the digestive system is
observed (inflammatory-dystrophic processes). This is

evidenced by an increase in the activity of the biochemi-
cal marker of inflammation, the enzyme elastase. An
increase in bacterial seeding of the mucous membrane of
the digestive tract is evidenced by an increase in the ac-
tivity of urease.

Table 1- The effect of sunflower seed cake on the activity of elastase and urease in the digestive system of

rats with experimental dysbiosis

Elastase Urease
mucous mucous
Oral membrane mucous Oral membrane mucous
Ne [ Group membrane of membrane
mucosa , of the small mucosa, of the small
. . the colon, . . of the colon,
pkat /kg intestine, Kat /k pkat /kg intestine , Kat /k
ukat /kg prat/kg ukat /kg prat/kg
1 | Control 54.6+6.1 1.04+0.06 44.3+3.3 0.13£0.03 1.28+0.31 1.28+0.16
2 || Experimental 65.7£5.3 1.63£0.05 76.3£2.2 0.3440.004 || 5.14+1.85 3,8+0.57
dysbiosis (ED) P>0.05 P<0.01 P<0.01 P<0.05 P<0.05 P<0.05
3 || ED + sunflower || 63.3£10.84 || 1.55+0.08 52.849,1 0.254+0.04 || 4.99+0.59 3.3+0.57
seed cake lino- P>0.3 P<0.01 P>0.05 P>0.05 P<0.05 P>0.05
leic type P1>0.5 P1>0.3 P1<0.05 P1>0.05 P1>0.3 P1>0.3
4 | ED+ high oleic | 48.7+6.9 0.85+0.03 48.0+3.3 0.20+0.04 || 1.92+0.75 3.28+0.31
sunflower seed P>0.3 P<0.05 P>0.3 P>0.05 P<0.05 P<0.05
cake P1>0.05 P1<0.001 P1<0.01 P1<0.05 P1<0.05 P1>0.3
P2>0.05 P2>0.001 P2>0.35 P2>0.3 P2>0.05 P2>0.5

Note: P - in comparison with group 1
P1 - in comparison with group 2
P2 - in comparison with group 3

Table 2 - Influence of oil cake from sunflower seeds on the activity of lysozyme and the degree of dysbio-
sis in the digestive system of rats

Lysozyme, units / kg Degree of dysbiosis, units
mucous mucous mucous mucous
No Group Oral membrane of membrane of Oral membrane membrane
mucosa , the small mucosa , of the small of the
. . the colon , . .
pkat /kg intestine , Kat /k pkat /kg intestine , colon,
ukat /kg prat/xg ukat /kg ukat /kg
1 Control 189+16 275435 522428 1.00+0.12 1.00+0.27 1.00+0.15
2 Experimental 178+8 191432 297+5 2.87+0.39 5.39+0.88 5.57+0.84
dysbiosis (ED) P>0.1 P>0.05 P<0.01 P<0.01 P<0.001 P<0.01
3 ED + sunflower | 166+19 213+17 290+20 1.75+0.23 4.69+0.91 4.96+0.77
seed cake linoleic || P>0.3 P>0.05 P<0.01 P<0.05 P<0.001 P<0.01
type P1>0.3 P1>0.3 P1>0.05 P1<0.05 P1>0.3 P1>0.3
4 ED+ high oleic 194+10 414+14 364420 1.9+0.27 0.93+0.28 3.66+0.59
sunflower seed P>0.3 P<0.01 P<0.01 P>0.05 P<0.05 P<0.05
cake P1>0.05 | P1<0.01 P1<0.01 P1<0.05 P1<0.01 P1>0.05
P2>0.05 | P2<0.01 P2<0.05 P2>0.3 P2<0.01 P2>0.05

Note: P - compared with group 1
P1 - compared with group 2
P2 - compared with group 3

The reason for the development of pathological
phenomena in the digestive system may be a significant
decrease in the level of nonspecific immunity, an indica-
tor of which is the enzyme lysozyme. As our research has
shown, the consumption of high oleic sunflower meal
can significantly affect the state of the digestive system
in conditions of dysbiosis. Normalization is due to an
increase in the activity of lysozyme and a decrease in the
level of inflammatory-dystrophic processes.

The benefits of oil cake from high oleic sun-
flower seeds are most likely due to the presence of a

large amount of oleic acid, which is an antioxidant [11]
and stimulates endogenous biosynthesis of ®3 PUFA
(polyunsaturated fatty acids) [12], as a result of which
inflammatory processes are inhibited in the body. regen-
eration [13, 14]. The established ability of high oleic sun-
flower cake to neutralize the negative manifestations of
the antibiotic and restore homeostasis in the "microbe -
human" system allows us to recommend its use as a
component of feed products not only as a source of pro-
tein, but as a component with functional properties, in
particular antidisbiotic.
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Further research is advisable to establish the
biological value, functional properties of oil cake from
high oleic sunflower and substantiate the methods of
effective use in the production of feed products.

Conclusions.
1. In conditions of dysbiosis, inflammatory and
dystrophic processes develop in the digestive system.

2. The use of drugs that normalize the intestinal
microbe of farm animals and poultry in the production of
feed products can significantly increase its zootechnical
efficiency, contributing to an increase in the amount of
products obtained and the quality and safety of the latter.

3. Consumption of oil cake from high oleic sun-
flower seeds has an antidisbiotic effect and, as a result,
mucosoprotective effect.
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AHTHAUCBIOTUYHA AIs1 MAKYXH 3 HACIHHA
BUCOKOOJIEIHOBOI'O COHSIIIIHUKA VY IIYPIB 3
EKCIHIEPUMEHTAJIBHUM JAUCBIO30M

Anomauin

B pobomi nokasamo, akmyaneHicme 3aCmocy8anHHA 68 KOPMOBUPOHUUMEI 3acobig O0nsl KopeKyii MiKpobiomy.
Ilokaszano, wo 3acmocy8anHs npobioOMUYHUX Ma NPebioMUYHUX npenapamis niosuwye 300MexXHIuHY epexmunicmy
KOMOIKOpMO8BOI npodyKyii, cnpuse 30inbuleHHI0 KilbKocmi npoOyKyii meapuHHuymea ma nmaxieHuymea ma gopmye ii
skicmb ma 6esnexy. ObIpyHmMo8anHo OOYINbHICIb 3ACMOCYS8AHMSL MAKYXU 3 HACIHHS GUCOKOONEIHOB8020 COHAWMUKA NPU
BUPOOHUYMEL KOMOIKOPMOBOT NPOOYKYIL, 3 MOUKU 30PY 3a0€3NeUeH S NONCUBHOT YIHHOCMI NPOOYKYIL MA RO3UMUBHO20
BNUBY HA HOPMOQIIOPY CilbCbKO2OCNOOAPCHKUX MEAPUH Ma NIMUYI.

Excnepumenmanvruii 0ucoios y wypie 6i0meoprosanu 3a 00nomMo20t0 JiHKomiyuny. Makyxy 3 HaciuHa coHsui-
HUKA THOIe8020 MUNY MA 8UCOKOO0JIEIH06020 000asanu 00 payiony 6 kinekocmi 10%. Tpusanicme excnepumenmy cma-
Hosuna 18 ouis. B cauzosux obononkax mpaernozo mpakmy (COIIP, monka ma moecma KUKa) 6UsHA4AIU AKMUBHICb
ypeasu, 1i30YUMYy, erdcmasu, po3paxosyeanu CMmyniib oucoiosy.
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Bemanoeneno nikysanvho-npoghinaxmuyny 0iio MaxKyxu 3 HACIHHsL GUCOKOOAEIHOB020 COHAUHUKA HA PO3GUMOK
3ananbHO-OUCMPODIUHUX NPOYECie 8 MPAGHILl CUCIeME WYPI8 3d YMOG eKCHePUMEHMANbHO20 OUchio3y. Jlocniocens-
MU 8CTNAHOBNEHO 3POCMAHHA AKMUBHOCMI eNacmasu, ypeasu, SHUXCEHH aKMUBHOCMI Ti30YUMy y Wypis i3 excnepume-
HMATbHUM OUcOio30M. Bcmanosneno, wo cnojicugants Makyxu 6UCOKOOAEIHOB020 COHAUMHUKA MAE 3HAYHO OLIbWLY iKY~
BAIbHO-NPOGINAKMUUHY 0il0 Y NOPIGHAHHI 3 MAKYXOI COHAWHUKA JIIHONIe8020 MUNY, OCKIIbKU O0380IAE€ 3HUSUMU PIBEHb
enracmasu Ha 23-45%, ypeasu na 13,5-58% 6 cruzosux obononkax mpaguoeo mpaxmy. Bcmanogneno 30invuienus Ha
25-94% axmugnocmi 1i304UMy Y MEAPUH 3 eKCNEPUMEHMALbHUM OUCOIO30M 3 YMOBU CHONCUBAHHS MAKYXU 3 BUCOKOO-
N1eiHn08020 coHAWHUKA. Becmanosneno wo cnodcusants Makyxu 3 HACIHHA GUCOKOONEIH08020 COHAWMHUKA SHUJICYE CMY-
niHb OuUcOiosy 8 yCix MKAHUHAX, 0CODIUBO Yy MOHKIU Kuwyi (8 5 paszis).

Bcmanosneno, wo 3a ymog oucbio3y 6 mpasHitl cucmemi po36usarOmvbcs 3andaIbHO-OUCMPO@IiuHi npoyecu, K
pe3yIbmam 3HUMNCeHHs pieHs Hecneyudiynozo imynimemy. Bemanoeneno, wo cnoscueanns Makyxu 3 HACIHHI 8UCOKOO-
J1€iH08020 COHAUWHUKA 30IUCHIOE AHMUOUCOIOMUYHY Oif0 I, AK HACTIOOK, MYKO30NPOMeKmopH)y Oilo.

KuiiouoBi cjioBa: kopmMu, MaKyxa, BUCOKOOJIETHOBMII COHSINIHMK, TPaBHA cucTeMa, AuUc0io3, 3anajbHi
MpoIecH.
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