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Taking into consideration the relevance and significant sci-
entific and practical interest in the issue of probiotic preparations
effect on various metabolism sites and productivity of farm
animals, we have studied the probiotic feed additive “EnzActive
mix” based on live Saccharomyces cerevisiae yeast on some
metabolism sites, the content of lipid peroxidation products and
the antioxidant defense activity in sows and piglets obtained
from them. The actuality of such studies is explained by the sig-
nificant interest in the use of probiotic preparations not only in
human medicine, but also in the practice of animal husbandry.
The aim of the work was to study the effect of the specified feed
additive on some metabolism sites of the farrowing sows and
the piglets obtained from them organism, on the lipid peroxida-
tion products (LPP) content, as well as the activity of antioxidant
enzymes, in particular, superoxide dismutase and glutathione
peroxidase in their body. It was established that feed additive
“EnzActive mix”, based on Saccharomyces cerevisiae yeasts,
administration decreased the lipid peroxidation products (LPP)
content (TBARS and lipids hydroperoxides) in sows and their
progeny blood, in the result of the study. The reason for such
LPP content decrease was the antioxidant defense enzyme —
superoxide dismutase increase in the sows’ and their progeny’s
RBC (red blood cells). However, it was admitted also feed ad-
ditives’ positive effect on sows’ parameters of productivity.

Key words: “EnzActive mix”, sows, piglets, Saccharomy-
ces cerevisiae, superoxide dismutase, glutathione peroxidase,
TBARS (Thiobarbituric acid reactive substances), lipid hydro-
peroxides

Introduction

In recent years, a large number of probiotics that are
used to normalize intestinal microflora and increase ani-
mal resistance have appeared [7]. Various yeast strains
that can be used as either probiotics or prebiotics (nu-
tritional ingredients that selectively stimulate microbiota
growth) are in particular attention. The usage of pre-
biotics, such as inactive yeasts (Saccharomyces cere-
visiae) and carbohydrates, isolated from their cell wall
(mannan-olygosaccharides-MOS and 3-glucans), and
also autolytic yeast is the focus of research in poultry
and livestock production [2—6, 8].
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Benefits of autolytic yeasts usage include improve-
ment of milk and meat productivity, improvement of lay-
ing and egg quality; increase of feed efficiency and nutri-
tion digestibility; rumen medium improvement and its pH
stabilization in highly concentrated diet; B-glucans boost
immune system, mannans bind pathogens and balance
intestine microflora; they have long shelf life period, and
are thermostable, can be granulated and extruded; func-
tional peptides and flavor nucleotides improve appetite
and feed taste, that allows to use them in diets for young
animals. The research, development and testing of
the efficacy of such products is a promising area for
the development of the agricultural sector [3].
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Taking into consideration the relevance and signifi-
cant scientific and practical interest in the issue of probi-
otic preparations effect on various sites of farm animals
metabolism and productivity, we conducted the study
of corresponding probiotic preparation effect on several
metabolism sites, lipid peroxidation substances content
and antioxidant defense enzymes activity in sows’ and
their piglets’ organism — mentioned parameters should
additionally characterize metabolic and productive ef-
ficacy of researched preparation. “EnzActive mix” is
a unique combination of live Saccharomyces cerevisiae
yeasts with activity not less than 1,5%10'° CFU/g and en-
zyme complex including: protease, cellulase, xylanase,
a-amylase, B-glucanase, phytase, under the layer of
inactivated yeast cells.

Materials and Methods

During the study, ethical requirements for the use of
animals in experimental research were fully respected
(Strasbourg, 1986; Kyiv, 2002), and the research meth-
odology was approved by the Bioethics Committee at
the Institute of Animal Biology of the National Academy
of Agrarian Sciences of Ukraine (protocol no. 93-01
from June 3, 2021).

The study was conducted on the base of industri-
al complex “Barkom” LLC, Lviv region. Two groups
of large white breed sows (3 litters) of 10 animals
each were formed — control and experimental, by
the principle of analogues. The animals were kept in
the same box under the same conditions. The con-
trol group received a standard diet balanced by bio-
logically active substances. The experimental group
received standard diet, same with control, though to
the diet the “EnzActive mix” feed additive was addi-
tional included in the dosage 0.3 kg/t of the finished
feed. The study started on the 85" day of sow ges-
tation or in 30 days before the expected farrowing.
Blood samples for biochemical analysis were taken
in sows before the experiment. The sows were trans-
ferred to the farrowing ward in 5 days before farrow-
ing where they were fed lactating sows diet, and the
experimental group continued to include additionally
the specified feed additive. Gestating sows were fed
twice a day at a rate of 3.5 kg/day, lactating sows
were fed in individual troughs four times a day in the
amount of 7 kg. Blood samples for research were tak-
en three days before expecting farrowing and on the
21stday of lactation. The piglets of the experimental
group were additionally fed investigated feed additive
in the amount of 0.5 kg/t of the finished feed. The fin-
ished compound feed was fed to piglets from 5 days
after birth till weaning. Blood samples for biochemical
analysis were taken from piglets on the 5", 14 and
28" day after birth from cranial vena cava.

The content of lipid hydroperoxides and TBC-
active products, activity of glutathione peroxidase and
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superoxide dismutase were determined in the blood.
The research data is highlighted and related to works
[9, 10].

Biochemical parameters of the sows and piglets blood
were determined with Humalyzer 2000 biochemical ana-
lyzer. We also evaluated sows behavior, feed consump-
tion, live weight loss during the experiment, quantity
of piglets born. For piglets behaviour, live weight gain
and average daily weight gain on days 5-14-28 of life,
pre-starter feed consumption, and the presence of di-
arrhoea were evaluated. The results were processed
by standard methods of mathematical statistics using
Microsoft Excel software. Statistical significance was
determined by the Student’s test.

Results and Discussion

The data on certain biochemical parameters chang-
es in the blood serum of sows treated with “EnzActive
mix” feed additive in addition to the diet are shown in
the table 1. Based on the results we saw in this study,
we have determined that in general the use of this ad-
ditive did not cause significant changes in biochemical
blood parameters of the studied sows, in particular the
content of macronutrients calcium and phosphorus,
triacylglycerol fats, cholesterol and enzymes, which
would indicate a certain toxic effect. There was also
a tendency to an increase in albumin content during
the study period and a decrease in urea on the 21t day
of lactation (P<0.05), which may indicate a positive
effect of the feed additive on the protein metabolism
intensification in their bodies.

Table 1. Biochemical blood parameters in sows (M+m, n=5)

Study periods

Parameters Groups  gg days 112 days 21 day
in gestation in gestation in lactation

ATES: o} 32.8+2.46  35.0+2.39  30.8+2.44
gl T 34.9+1.82  39.6+1.97  32.4+1.29
Calcium c 227+0.13  2.12:0.23  2.48:0.11
mmol/l T 2.26+0.07 2.36:0.09  2.4+0.04
e, | © 22+0.12  3.32#0.14  1.80+0.16
mmol/| T 2.1+0.16  3.62:0.39  1.96%0.11
Trighicerides,| € 0.6£0.07  1.40£0.15  0.45:0.04
mmol/l T 0.63+0.02  1.31+0.30  0.72+0.28
S, | © 146£0.15 2184012  2.24+0.15
mmol/l T 1.73£0.08  2.23+0.167  2.1+0.29

o} 497+0.09  4.4+0.38  7.26+0.32
Urea, mmol/l

T 47+023  4.28:0.18  6.12+0.32*

o} 4924276 50.98+4.73 42.38+2.72
ALT, MO/

T 55.2+2.25 57.06+2.59 38.44+1.32

C  2273:1.85 38.6+2.99 35.72:2.85
AST, MO/

T 27.46£161 313224 32.6+4.16
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Table 2. Biochemical blood parameters in piglets (M+m, n=5)

Study periods
Parameters Groups
5 days 14 days 28 days

Albumines, c 25,02+2,35 23,46+2,08 19,24+1,49
g/l T 29,6+1,97 26,28+1,81 28,4+2,15**
Calcium, c 2,1240,23  2,3+0,13 2,7+0,15
mmol/l T 2,36+0,09 2,68+0,02*  2,96%0,13
Phosphorus,  C 3,32+¢0,14  2,36+0,08  3,78+0,30
mmol/l T 3,62+0,38  2,54+0,08  3,88+0,25
Triglycerides,  C 1,41£0,16  1,61£0,15  1,3440,05
mmol/l T 1,31+0,30  1,61%0,15  1,39+0,12
Cholesterol, c 2,18+0,12  3,90+0,30  2,90+0,22
mmol/l T 2,23+0,17  3,62#0,25  2,46%0,20

c 4,40+0,38  4,56+0,31  4,40+0,38
Urea, mmol/l

T 4,28+0,18  6,18+1,09  4,28+0,18

c 57,06£2,59 39,28+2,97 51,24+5,50
ALT, MO/I

T 51,24+550 57,24+7,27 57,062,59

C  51,48+11,81 70,72+17,01 51,48+12,99
AST, MO/I

T 31,24+2,23 1404612546 31,24+2,23

Table 3. The content of lipid peroxidation products
in the blood plasma of sows (Mtm, n=5)

Study periods

85 days 112 days 21 day
in gestation in gestation in lactation

Parameters Groups

TBARS, C  4.31:0.103 4.37+0.111 4.26%0.143
pmol/ml T 4.33+0.118 3.52+0.132** 3.51+0.185*
HPL, C  2.58+0.110 2.60+0.045 2.42+0.035
Units. E/ml T 2.34+0.075 2.41+0.087 2.22+0.069*

Table 4. The content of lipid peroxidation products
in the blood plasma of suckling piglets (M+m, n=5)

Study periods
Parameters Groups
5 days 14 days 28 days
TBARS, C  4.8167+0.05 4.3323+0.03 3.9424+0.13
pmol/ml T 44071£0.06 4.2201+0.08 3.4829+0.04**
HPL, Units. c 0.53+0.02  0.52+0.01  0.49+0.02
E/ml T 0.45+0.03  0.39+0.02** 0.35+0.007***

Table 5. Activity of glutathione peroxidase and superoxide dismutase
in blood erythrocytes of sows (Mtm, n=5)
Study periods

85 days 112 days 21 day
in gestation in gestation in lactation

Parameters Groups

Glutathione
peroxidase,
nM NADPH/
min/mg Hb T
RBS

Superoxide
dismutase,
units
Act/mg . T
proteinxmin

C 10.556+0.21  7.39+0.25 9.73+0.09

9.51+0.32 7.13+0.34  10.51+0.14

Cc 21.54+3.61 19.91£1.84 22.15+£1.57

23.01£1.53 24.92+1.79 27.02+1.24*
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The data of biochemical processes dynamics in pig-
lets (obtained from the sows fed with “EnzActive mix”)
organism are shown in the table 2. We can see from
the table, that on 28t day of life in the piglets blood
a significant increase of albumin content is observed.
In particular, the albumin content in the blood serum of
the experimental group piglets was statistically higher
by 47.61% (P<0.01) comparing with the control.

It is known that albumin performs, among other
things, antioxidant and transport functions in the body,
including and for macro- and microelements, which
may indicate a positive stimulating effect of the feed
additive on the albumin fraction of proteins metabo-
lism [6]. Analyzing the results of the blood serum test
of suckling piglets of both groups, we see a gradual
increase in the Potassium content throughout the en-
tire experiment period. However, in experimental group
piglets of 14 days of age, the Potassium content was
significantly higher by 16.50% (P<0.05) than in the
control group. The level of inorganic Phosphorus in the
experimental group slightly decreased on the 14" day
of piglet life, but compared to the control group it was
still slightly higher.

Table 3 shows the data on changes in the content
of lipid peroxidation products in the blood of sows
receiving the “EnzActive mix” feed additive included in
the diet. As a result of the studies, it was determined
the concentration of TBARS and lipid hydroperoxides
in the blood serum, which characterizes the intensity of
lipid peroxidation processes in the body and serves as
a marker of the endogenous intoxication rate [9, 10].
The studies have shown that including the “EnzActive
mix” to sows diet of the experimental group had an in-
hibitory effect on the lipid peroxidation processes
intensity, as indicated by a statistically lower content of
TBARS in the blood plasma three days before farrow-
ing and on the 21st day of lactation 19.45% and 17.6%
(P<0.01; P<0.05) and lipid hydroperoxides on the 21st day
of lactation 8.26% (P<0.05) compared to the same in-
dicators in the control group.

As for the piglets obtained from these sows, it was
found that the inclusion of “EnzActive mix” feed additive
into the piglet diet caused a decrease in the lipid peroxida-
tion products content in the blood plasma. Specifically, we
found a significantly lower level of TBARS on the 5" and
28" day of suckling piglets’ life and lipid hydroperoxides
on the 14t and 28" day (table 4). The obtained results
indicate the inhibitory effect of the studied preparation
on the intensity of the lipid peroxidation processes.

In the table 5 we can see that these changes occurred
because of increased superoxide dismutase activity
in red blood cells of sows and their piglets. The results
of the study of the antioxidant defense system by the
activity of glutathione peroxidase and superoxide dis-
mutase in sow blood erythrocytes show significantly
higher activity rate of superoxide dismutase on the 21s
day of lactation in the experimental group comparing
to the control.
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Table 6. Activity of glutathione peroxidase and superoxide dismutase
in blood erythrocytes of suckling piglets (Mtm, n=5)

Study periods
Parameters Groups

5 days 14 days 28 days
Glutathi
pefoiid';’:: C  15.1%0.31 13.45:0.19 13.86+0.17
nM NADPH/
min/mg Hb T 14.15:0.37 13.26£0.22 12.97+0.27
RBS
Superoxide o 22 40+118 23.36:1.07 26304125
units
Act/mg T  23.87+0.71 25.18+1.12 30.11+0.92*
proteinxmin

From the data presented in table 6 we can see that
the activity of superoxide dismutase, which is one of the
first line of enzyme protection against superoxideanion
radicals and hydrogen peroxide [5], was 14.5% higher
in piglets of the experimental group on day 28 after
weaning compared to control (P<0.05). Our results are
completely consistent with the literature data on the
antioxidant effect of probiotic preparations based on
Saccharomyces cerevisiae. Thus, it is known that their
antioxidant effect relates to the yeast polysaccharides
action [11], and our studies show that it is accompanied
by an increase of the key antioxidant enzyme — super-
oxide dismutase activity. No significant changes were
observed in glutathione peroxidase activity.

A positive effect of feed additive is shown in the study
on young piglets from the 1%t day of life till 5 days of age.
Based on the study results it was determined that piglets’
live weight increased by 7.77% in the experimental group
comparing to control. A significant increase in the live
weight of piglets in the experimental group on day 14 was
13.72% (P<0.5), and on day 28 it was 8.40% (P<0.01)
compared to the control group, respectively. The average
daily weight gain of the control and experimental groups
during the study period was 210 g and 230 g, respec-
tively, that is statistically significant by 9.53% (P<0.01).
Piglets of the experimental group consumed 1.89% more
pre-starter feed than the control group. Higher feed intake
at an early age in piglets indicates a healthy intestine and
increased nutrient absorption, that is confirmed by the
average daily gain and body weight in the experimental
group [7]. During the lactation period sows of the control
group lost 23 kg and those of the experimental group lost
20 kg, which is 1.95% less than in control. The higher feed
intake and digestibility by 2.54% (P<0.01) compared to
the control group caused the preservation of body weight
in experimental group.

Based on the results of the study, we have deter-
mined, that administration of the “EnzActive mix” probio-
tic feed additive, based on Saccharomyces cerevisiae
yeasts to gestating sows led to a decrease in the lipid
peroxidation products (TBARS and lipid hydroperox-
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ides) content in their blood and in the blood of their
progeny. Such a decrease in the content of LPP prod-
ucts was due to an increase in the key antioxidant de-
fense enzyme — superoxide dismutase activity in the
erythrocytes of sows and piglets obtained from them.
Furthermore, it was admitted a positive effect of the
feed additive on sow productivity.
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BpaxoBytoun akTyarnbHICTb Ta 3HaYHUIA HayKOBO-NPaKTUYHUIA iHTEpeC A0 NUTaHHs BINMBY NPobioTMYHMX NpenapaTiB Ha pisHi NaHku
mMeTaboniamMy i MPOAYKTUBHOCTI CiNbCbKOrOCnoAapCchkux TBAPWH, MU AOCNIAUMN BNMB KOPMOBOi Ao6aBkn «EH3AKTMB MIKC» Ha OCHOBI
XKMBUX ApbrOKiB Saccharomyces cerevisiae Ha Aesiki naHk1 06MiHY peqoBWH, BMICT NpoayKTiB nepokeuaaLii niniais i akTMBHICTb aHTUOKCK-
[aHTHOrO 3aXUCTy B OpraHiami CBMHEN Ta OTPMMaHUX Bif HUX NOPOCAT. AKTyanbHICTb Takux AOCimKeHb 06yMOBNeHa 3Ha4YHVUM iHTEPECoM
[0 3acTocyBaHHS NPOBGIOTMYHUX NpenapariB He TiNMbKU B r'yMaHiTapHii MeguUVHI, ane 1 y npakTvui TBapuHHULTBa. MeTtoto poboTun byno
[0CniguTh BNNMB BKazaHoOi KOPMOBOI J06aBKu Ha Aesiki NaHku MeTaboniamy B opraHiaMi MOPOCHMX CBUHOMATOK Ta OTPUMaHMX Bif HUX
MOpOCAT, Ha NOKa3HWKN BMICTY NPoAyTiB NEpPEKUCHOro okucrneHHst ninigis (MOJ), a Takox akTUBHICTb aHTMOKCUAAHTHUX EH3UMIB, 30KpeMa
CynepoKcMaaMcMyTasu Ta IyTaTioHnepokcuaasn B ix opraHiami. B peaynbsrati npoBegeHvx JOCNigKeHb BCTAHOBMEHO, LLIO 3aCTOCYBaHHSA
CBMHOMaTKaM Mif Yac NopocHOCTi NpobioTuyHOI kopmoBoi fo6aBkM «EH3AKTMB Mikcy» Ha OcHOBI ApiiokiB Saccharomyces cerevisiae npu-
3BOAWIIO A0 3HWPKEHHSI BMICTY NPOOYKTIB NEepeKUCHOro okMcHeHHs ninigis (TBK-akTnBHMX NpoayKTiB Ta rinponepekuceii ninigis) y iX KpoB.i
Ta KpOBi OTPMMaHUX Bif HUX NOPOCAT. Take 3MeHLLEHHS BMiCTy npoaykTie MNOJ1 6yno o6yMmoBneHe 3poCTaHHAM akTUBHOCTI KIFOYOBOTO
(PEPMEHTY aHTUOKCUAAHTHOIO 3aXUCTy — CyNepoKCUaAMCMYTasu B epUTpoLMTax CBMHOMATOK Ta OTPMMaHUX Bif, HUX nopocsiT. Kpim Toro,
MW NPOCTEXMNN NO3UTUBHUIA BNIIMB KOPMOBOT A06aBKM Ha NMOKa3HUKN NPOAYKTUBHOCTI CBUHOMATOK.

Kntouyosi cnoBa: «EH3AkTMB Mikey», cCBUHOMATKM, NopocsiTa, Saccharomyces cerevisiae, CynepokcuaaMcMyTasa, [MyTaTioHnepokeuaasa,
TBK-akTuBHi npoaykTw, rigponepeknucu
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