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IMMUNOPHYSIOLOGICAL ADAPTATION
AND ANTIOXIDANT POTENTIAL OF THE ORGANISM
OF PIGLETS UNDER CONDITIONS OF OXIDATIVE STRESS
AND THE ACTION OF CORRECTIVE FACTORS
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INTRODUCTION

The introduction of intensive technologies in pig farming involves the
early weaning piglets from sows, which leads to stress, disruption of
metabolic homeostasis, and increased free radical processes in the body.
In addition, during weaning, non-specific changes occur in piglets, which
causes the depletion of antioxidant potential and decreases
immunobiological reactivity. As a result, a low level of adaptive processes
and an immunodeficiency state generate a high degree of diseases and a
high percentage of mortality.

Practical and cost-effective new complex drugs have been successfully
developed in recent years to prevent the adverse effects of stress while
providing the necessary conditions for care and maintenance. The use of
substances of natural origin is especially promising in this direction. There
are separate reports in the literature about the stimulating effect of milk
thistle, fat-soluble vitamins, Selenium, and butaphosphan on the activity
of the immune and antioxidant systems in animals. However, these studies
are fragmentary, in connection with which there is a need for a detailed
study and generalization of this topic. In particular, it is essential to
comprehensively investigate the effect of these substances on the
antioxidant potential and immune function of the animal body under
conditions of oxidative stress.

1. Physiological, biochemical, and immunological mechanisms
of stress development in piglets of early age and at weaning
It is known that piglets can only digest the protein and fat of the sow's
milk, which is their primary food, until the 20th day®. Therefore, early
weaning (18-31 days) of piglets makes it possible to use the sow more

! Manixap I. 1. Bioximiuni 0c061MBOCTI GOPMYBaHHS IOPOCAT NEPILIOT JOOH KHUTTS.
Bicnux Ilonmascvxoi depacasnoi acpaproi akademii, 2013. Ne 3. C. 129-132.

365



intensively?. However, weaning piglets from the sow is a vital stress factor
that negatively affects their body's metabolism and physiological
functions. The most significant stress reaction in piglets occurs under
conditions of formation of groups for rearing from different nests
immediately after weaning from sows at the age of 26 days®. In the first
days after weaning, piglets are affected by many unfavorable factors: a
change in feeding, moving to another room with a different microclimate,
keeping in groups of 20-25 animals from different nests, etc.%. During this
period, the adaptive protective mechanisms are not fully stabilized and are
susceptible to stress®.

Stress (from the English Stress — load, tension) is a set of non-specific
adaptive (normal) reactions of the body to the influence of various adverse
factors. Stress (physical or psychological) disrupts homeostasis, as well as
the corresponding condition of the body's nervous system (or the organism
as a whole)®’. According to the literature, the state of stress includes three
stages: mobilization of the body's defense forces, resistance, and
exhaustion®,

The first phase of stress is characterized by developing specific
endocrine and lymphatic systems processes and decreasing body
temperature, muscle tone, and blood pressure. At the same time, the course

2 Tonosau B. M., Cuiruncekuii B. B., Akcronosa I'. B. Ctpecu cinbcbko-
rocrojapchkux TBapuH i nrumi. K.: Yposxkait, 1990. 144 c.
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KPOBi TOPOCAT MEPUIOro Micsus JKUTTSA. bionocis meapun, 2014. T.16. Ne 4.
C. 115-121.

4 Tomuk M. IIpodinakTuka cTpecy B HOPOCAT HpU Bimnydenui. JKypuan
semepunapHoi meouyunu, 2000. Ne 5. C. 39-41.

5 I'paboscekuii C. C. CTpecH cillbchbKOTOCTIONAPCHKIX TBAPUH Ta HOTO HACIKH.
Haykosuii  gicnux  JIbgiscbkoeo HayioHanvbHo2o yHieepcumemy 6emepuHapHoi
Mmeouyunu ma 6iomexnonoeiti imeni C. 3. Ioacuyvroeo, 2012. T. 14. Ne 3 (53).
C. 47-58.

& Malisch J. L., Satterlee D. G., Cockrem J. F. How acute is the acute stress
response? Baseline corticosterone and corticosteroid-binding globulin levels change
24h after an acute stressor in Japanese quail. General and comparative endocrinology,
2010. Vol. 165(2). P. 345-350.

" Martyshuk T. V., Gutyj B. V., Vishchur O. I., Todoriuk V. B. Biochemical indices
of piglets blood under the action of feed additive “Butaselmevit-plus”. Ukrainian
Journal of Veterinary and Agricultural Sciences, 2019. Vol. 2, Ne 2. P. 27-30.

8 Jyxamyx B. O., CniBiacbka JI. I'. Brums ¢ito6ioTuka HAa HOKa3HUKH
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biomexnonozii imeni C.3. Iicuyvrozo, 2015. T. 17. Ne 1 (61). C. 96-100
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of physiological processes changes significantly to bring the whole body
into a state of “full combat readiness™®.

The second stage changes the anxiety response: the metabolism in the
body is normalized, the shifts that occurred at the beginning of the adverse
impact of the stressor are leveled off°.

When the protective forces cannot neutralize the impact of stress
factors on the body and reserve capabilities are exhausted, the third stage
of stress occurs, leading to exhaustion. This stage is characterized by
various dystrophic processes, the breakdown of proteins and fats in tissues,
and a sharp decline in body weight. The long-term effect of the stress
factor leads to irreversible changes in metabolism, disruption of adaptation
mechanisms, and often to the animal's death™.

In conditions of oxidative stress, there is an increase in the intensity of
radical formation, which leads to the growth in the processes of peroxide
oxidation of lipids'?. Peroxide oxidation at almost all stages of its course
forms many active products that result from the interaction of free radicals
both among themselves and with biological macromolecules. It is
important to highlight that the raised formation of primary free radicals is
a side effect of the increased intensity of biochemical reactions in response
to the action of the stress factor — weaning from the sow*®,

The most vital biochemical mechanism that affects the reduction of
resistance and the occurrence of oxidative stress at these moments of life
is the sharp and long-term activation of free radical oxidation and the
formation and accumulation in the body of products of oxidative
modification of lipids and proteins*.

9 Iosriii 10. 0., ®emenko JI. B. Cnoci6 BU3HAYEHHS CTPEC-CTATYCy CBUHEN.
Teapunnuymeo Yxpainu, 2002. Ne 9. C. 7-9.
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MOPOCHT 3a [ii cTpecy y nepiof Bimtyuku. Haykoso-mexuiunuil 6ronemens Incmumymy
6ionoeii meapun i [epacagnoco HAYKOB0O-00CTIOHO20 KOHMPOILHO2O [HCHUMYNLY
semnpenapamis ma kopmosux 0obasok, 2012. Bun. 13, Ne 1-2. C. 395-398.

11 Mapkoeuu JI. Ctpecc-(pakTopsl B COBPEMEHHOM CBUHOBOJCTBE. Bemepunapust
cenbckoxossiicmeennvix scusomuuix, 2008. Ne 10. C. 18-20.

12 CrostoBepkuit B. T'., Mamrox O. 1., Komomiens 1. A. Inaxu migBuIeHHS
aJlanTalifHAX MOXIIMBOCTEH OpraHi3My IIOPOCST B YMOBAX TEXHOJOTIYHOTO CTPECY.
Cinvcoxuil cocnooap, 2013. Ne 11-12. C. 21-25.

13 Yymauenko B. B. CrpecoBuii cTaH y MOpOCAT B 3aJ€XKHOCTI Bil BiKy ix
BiJUTyUYCHHS BiJl CBUHOMATOK. Bichuk [lepoicasroi acpoexkonoeiunoi akademii Yrpainu.
Kuromup, 2001. Ne 2. C. 55-56.

14 Tymwina JI. M., Omiiinuk C. A. OkcuIaTUBHMH cTpec 1 HOro poab B
KaHIeporenesi. @izion. acypH., 2006. T. 52. Ne 4. C. 78-89.
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The primary way of destroying the lipid part of the membrane is the
addition of oxygen to the phospholipid molecule, as a result of which they
become more polarized, phospholipid hydroperoxides are grouped in the
membrane layer, thus forming through channels, the so-called peroxide
clusters'®. As an outcome, there is delamination of the lipid bilayer of
membranes, which disrupts the functioning of membrane enzymes.

Swelling and lysis of mitochondria and microsomes, dysfunction of
organelles, destructuring of deoxyribonucleic acid, polymerization of
proteins, and rupture of their polypeptide chain*® are observed.

Free radical processes also occur in other essential macromolecules:
proteins, polysaccharides, and nucleic acids?’.

Oxidative stress is classified as an imbalance of the redox balance in
the cell, associated either with excessive formation of reactive oxygen
species or with a malfunction of the antioxidant defense system'®. Their
direct effect mediates reactive forms of oxygen and nitrogen on
biomolecules (lipids, proteins, and nucleic acids) and the activation of pro-
inflammatory cascade signals, which subsequently lead to the activation
of immune reactions®®.

Under the influence of free radicals, sulfhydryl groups are oxidized
very quickly, which is important since many substances that contain free
SH-groups function in the body, including more than 100 enzymes that

15 Kapnioscekwuit I1. B., Kaprioscekuii B. B., Januyk O. B. i in. Brus koprtuxko-
BETeTATUBHUX PETYIATOPHUX MEXaHi3MIB Ha IMOKa3HUKH (aronuTo3y Ta piBeHb
LIUPKYJIOIOYMX IMyHHHX KOMIUIGKCIB Yy CBHHEH 3a yMOBHM Aii TEXHOJIOTi4HOro
noapasHuka. Haykoso-mexuiunuil Oronemens [epicagnozo HAYK080-00CHIOHO20
KOHMPONbHO20 THCMUMYmy 6emepuHapHux npenapamié ma KOpMosux 000asox i
Incmumymy 6ionozii meapun, 2015. Bum. 16, Ne 2. C. 29-36.

16 NMamuyk B. B. IlepokcuuHe OKHMCHEHHS Y CiIbCBKOIOCHOOAPCHKUX TBAPHH i
nruni. Kam’saens-Tloginscekmii: Aderka. 2006. 192 c.

7 JTanuyk O. B. BIIMB TeXHONOTIYHOTO CTPECY HA IHTEHCUBHICTE TIEPOKCHIHOTO
OKHCHEHHs JIMiiB y opraHi3mi nopocst pizaux tTunis BH/I. XIX 3’131 Ykpaincekoro
¢izionoriunoro ToBapuctsa im. I1. T'. Kocrioka, M. JIbBiB, 24-26 TpaBHs 2015 poky:
Te3u pomosimi. K., 2015. C. 128.

18 Cruzen S. M. et al. Temporal proteomic response to acute heat stress in the
porcine muscle sarcoplasm. Journal of Animal Science, 2017. T. 95. Ne 9.
P. 3961-3971.

19 NManuyk O. B. Injexcu iHTEHCHBHOCTI TEPOKCHMIHOTO OKHCHEHHS JIMifiB y
CBMHEH pI3HMX THIIB BHINOi HEPBOBOI MAISUIBHOCTI 32 TEXHOJIOTTYHOTO CTpecCy.
Hayxoso-mexniunuii 61onemens [epoicasnozo Hayko80-00CiiOHO20 KOHMPONbLHO20
iHCmumymy gemepuHapHux npenapamis ma Kopmosux 0006aeox i Incmumymy 6ionoeii
meapum, 2017. Ne 1. Bum. 18. C. 24-29.
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participate in the conduction of nerve impulses, tissue respiration, muscle
contraction, cell membrane permeability, metabolism?.

The most crucial biochemical mechanism that affects the reduction of
resistance and the occurrence of oxidative stress in piglets after weaning
is a sharp and long-term activation of free radical oxidation and the
formation and accumulation in the body of products of oxidative
modification of lipids and proteins. Adaptive restructuring in the body of
newborn piglets, which is associated with adaptation to new living
conditions and nutrition, ends by the age of 2 months with the formation
of a fully functioning enzymatic and non-enzymatic link of the antioxidant
system, which controls and maintains a stationary level of free radical
processes and establishes an oxidant-antioxidant balance?

Lipid peroxidation products are highly toxic due to their high oxidizing
capacity. In addition, LPP products can cause oxidation of many organic
substrates of different chemical natures??. Excessive activation of these
processes disrupts the structures of lipid membranes. It has a toxic effect
on tissues, resulting in increased lysis of biological structures, oxidation
of sulfhydryl groups of proteins, structural changes, and damage to the
cardiovascular system, lungs, and digestive tract®.

The formation of a large number of reactive oxygen species causes
damage to individual structures of biomolecules and biological
membranes. Also, it contributes to disrupting their barrier, receptor, and
catalytic functions®*. As a result, there are changes in the work of tissues
and organs. Furthermore, it leads to the destabilization of homeostasis in
the animal body and the development of diseases. The action of oxidative

20 NMy6unina O. I0. OkucHIOBaILHHI CTpEC i OKUCHIOBAIbHA MoaudiKallis GLIKiB.
Meo. xim.,2001. T. 3. Ne 2. C. 5-12.

2l Kampanpka O. I, Crosmoscskuii B. T., Coxomobcbkuii B. M. Cran
PE3UCTEHTHOCTI OpraHi3My MOPOCAT Ta CIIOCOOU HOTro KOpEKIii npy BitydIl. Bichux
Jninponempoecvbroeo  Oepoicagnoeo  azpaproco  yHieepcumemy, 2012. Ne. 2.
C. 148-150.

2 Cuituncekuit B. B., Illax A. €., Ickpa P. 5., Mukutun 0. B. Brmus
TEXHOTEHHOTO CTpecy Ha (i3i0JIOTIUHMIA CTaH TBApUH 1 AKTUBHICTH aHTHOKCHUAAHTHOT
cucremu. Qizion. dcyph., 2002. T. 48. Ne 2. C. 191-196.

2 Maptumyk T. B. CraH IiryTaTioHOBOI CHCTEMH aHTHOKCHIAHTHOIO 3aXHCTY

OpraHiaMy IIypiB 32 YMOB OTPYEHHS TETpaxyiopMeTaHOM. Mamepiaiu wopiuHoi
HAyKOBO-NPAKMUYHOI  KOHpepenyii Mmonooux euenux «Axmyanvni  npobremu
semepunapHoi 6iomexnonoeii ma ingexyitnoi namonozii meapuny 16 yepsus 2016
poxky. Kuis, 2016. C. 52-53.

2 Brambilla G., Civitareale C., Ballerini A., Fiori M. et al. Response to oxidative
stress as a welfare parameter in swine. Redox Rep., 2002. Ne 7. P. 159-163.
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stress also plays an essential role in disorders of metabolism and functions
of the liver, kidneys, and brain®.

As an effect of early weaning, stress reduces the growth intensity of
piglets and the activity of bone marrow cells, the number of erythrocytes,
and the level of thyroid hormones in the blood?®. In addition, in the body
of piglets, the mass of internal secretion glands increases due to the effects
of stress, and their structure undergoes morphological changes?’.
Hormones of the adrenal cortex play a key role in developing stress
syndrome in piglets. The suppression of immune processes in piglets
against the background of the body's stress reaction is due immunotropic
effect of glucocorticoids. They also contribute to strengthening the
catabolism of proteins and fats, increasing the sugar content in the blood
and glycogen in the liver, suppressing the formation of antibodies, and
disrupting cellular immune reactions®. In the development of adaptive
reactions during weaning, biological mechanisms are involved with full
mobilization of the functional reserve, an increase in the level of
catecholamines, corticosteroids, and mediators, which is accompanied by
a violation of the nitrogen balance in the body, enzymopathy and
endotoxemia®®,

The weaning of piglets is accompanied by an increase in the
sympathoadrenal and hypothalamic-adenohypophysis-adrenocortical
systems; during this period, piglets are susceptible to external stimuli. In
addition, weaning piglets at the age of 20th days leads to a decrease in total

% Junghans P., Beyer M., Derno M., Petzke K. J., Kiichenmeister U., Hennig U.,
Jentsch W., Schwerin M. Studies on persisting effects of soy-based compared with
amino acid-supplemented casein-based diet on protein metabolism and oxidative stress
in juvenile pigs. Arch Anim Nutr, 2007, Vol. 61. P. 75-89.

% Ipanos B. O. i in. BOauB cTpecOCXMILHOCTI CBUHEN Ha iX MPOAYKTUBHICTD.
Ceunapcmeo, 2013. Ne. 63. C. 12-18.

27 Ickpa P. 5., Byuko O. M. Biue MikpoeleMeHTiB Ha aHTHOKCHIAHTHY CHCTEMY
MOPOCAT PaHHBOTO BiKy. bionozis meapun, 2000. T. 2(1). C. 100-105.

28 €¢imos B. T, Koctiomkesuu JI. K., Pakutsaucekuii B. M., Jlicauua O. M. Ctan
HPUPOJHOI PE3UCTEHTHOCTI MOPOCST Micis BiIUTy4eHHs 3a 3rOJOBYBaHHS KOPMOBOI
nob6asku 3 Topdy. Haykoso-mexuiunuii 6ronemens Incmumymy 6ionoeii meapun i
Heporcasnozo Hayko60-00CiOH020 KOHMPOILHOZO0 IHCMUMYNy eemnpenapamis ma
Kopmosux 0obasok, 2013. Bur. 14, Ne 3-4. C. 205-209.

2 Lv M., Yu B.,, Mao X., Zheng P., He J., Chen D. Responses of growth
performance and tryptophan metabolism to oxidative stress induced by diquat in
weaned pigs. Animal, 2012, Vol. 6. P. 928-934.
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protein content and its fractions. It is due to a violation of amino acid
metabolism in the intestine after weaning®.

Many authors indicate a disturbance in the balance between pro-
oxidant phagocytic Kupffer and antioxidant liver endothelial cells of
piglets when weaned from the sow®".

Weaning stress affects structural changes and active immune
responses. A lowering in the level of humoral factors of resistance in
animals under stress is due to the activation of catabolic processes. It was
established that the bactericidal and lysozyme activity of blood serum
decreases in piglets at weaning. A reduction in the phagocytic activity of
neutrophils has also been established®2.

The weaning of piglets from sows affects the cellular link of the
immune system, namely the number of T- and B-lymphocytes in the blood
and their functional activity. It was established that the total number of T-
lymphocytes in the blood of piglets on the 6th and 14th day after weaning
was lower (P < 0.05) than before weaning. Under these conditions, the
total number of T-lymphocytes with a low density of receptors in the
indicated research periods was also less (P < 0.05) than before weaning.
The obtained research results indicate the inhibitory effect of oxidative
stress, which piglets receive at weaning, on the number and functional
activity of blood T-lymphocytes®:.

Thus, weaning piglets from sows has an immunosuppressive effect on
T-cell immunity and functional activity®*.

In the blood of piglets on the day of weaning and on the 5th day after
weaning, a significantly lower (p < 0.05) number of B-lymphocytes with

%0 Kanitz E., Otten W., Tuchscherer M. Central and peripheral effects of repeated
noise stress on hypothalamic—pituitary—adrenocortical axis in pigs. Livest. Prod. Sci.,
2005. T. 94. P. 213-224.

81 ®enopos I0. H., Bepxosckuit O. A., Opnsukun B. T'., Amunep T. W.,
CugnopoB M. A. IMMyHHBIH cTaTyc MOpOCAT B XO3siCTBaX MPOMBIIUIEHHOTO TUIIA.
Bemepunapus, 2006. Ne 6. C. 18-21.

%2 TTonos B. C., Cam6ypos H. B., 3opuxosa A. A. DTHONOTUYECKHE OCOOEHHOCTH
UMMYHOAE(GHIUTOB y CBUHEH B YCIOBHSX MPOMBIIUIEHHOW TEXHONIOTHH. Becmuux
Kypckoii 2cocyoapcmeennoii cenvcrkoxossiicmeennou akaoemuu, 2016. Ne 4. C. 63-67.

33 Camura H. O., Byuko O. M., Cpapuencbka O. 3., Makcumosuu . 5. [TokasHuku
T-KTITHHHOTO IMYHITETY IOPOCSAT 32 YMOB BBEACHHS 010JIOTIYHO aKTUBHOI 10OABKU.
Hayx.-mexn. 6i1on. In-my 6ionocii meapun ma Jlepoc. H.-0. KOHMPOA. IH-My
semnpenapamis ma kopm. 0obasox, 2012. Bum. 13, N 3/4. C. 335-338.

34 Macnanxo P. I, T'yruii b. B., Cinanrsea T. 3. UMHHUKY PO3BUTKY BTOPUHHOIO
iMmyHozedinuTy i fioro kopekuis. Haykosui ichux JIHYBMB imeni C. 3. Iicuybkozo,
2013. Ne 3—-1. T. 15. C. 199-203.
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increased avidity was found than in the blood of piglets before weaning
from the sow™.

The development of the immune system in piglets depends on the
mother's organism. After all, the higher the indicators of immuno-
biological reactivity of the sows, the higher they are in newborn piglets.
Furthermore, there is a positive correlative relationship between antibody
titers in the mother's blood and colostrum on the one hand and with
antibody titers in the colostrum and newborns on the other. Weaning
piglets at one month is also a stress factor because it deprives piglets of an
essential factor of immune protection, IgA. The total synthesis of 1g and
the formation of the immune system of piglets occurs before the age of
45-60 days>®.

According to the obtained results, the immunodeficient state of piglets
under oxidative stress was found. It was characterized by a decrease in the
titer of normal antibodies, the immunoregulatory index, and the index of
completion of neutrophil phagocytosis®’.

Stoyanovskyi V.G. established that during the period of weaning from
the sow and group housing with a change in the structure of the diet, a
weakening of the humoral link of the non-specific resistance of the
organism of piglets was researched. It was accompanied by a decrease in
LASK, and BASK, an increase in FA, and FI of blood neutrophils, and the
growth in the CIC content in a period of weaning and for 14 days after it

The resistance of piglets to infectious agents during weaning is
determined by the state of their natural resistance, which decreases when
adaptive reactions are impaired. When young pigs are unprepared and
violate the rules of weaning from the sow, their immune reactivity sharply

%5 Oropoanuk H. 3., Bimgyp O. 1., Kyuun 1. B., Paupkuit M. . Aktusnicts T- i B-
KJIITUHHOI JIAaHKH IMYHITETY ITOPOCHMX CBHHOMATOK Ta IX MOPOCAT 3a Aii mpenaparis
Jlinosit ta Tpusit. bioroeia meapun, 2012. T. 14. Ne 1-2. C. 108-113.

% Bingyp O. 1., Yukosa 0. ®. ®opmysanns T- i B-kIiTHHHOT TaHKH IMYHITETY y
HIOPOCST PAaHHBOTO BiKy 3a Aii mpenapaty “Iurepdunox”. bioroeis meapun, 2009. T. 11.
Ne 1-2. C. 282-287.

87 Kapnyts M. M. Ba6una M. I1., Huxonanze M. I., ba6una T. B. Jluarnoctuka u
npo(UIaKTHKa BO3PACTHBEIX M NPHOOPETEHHBIX WMMYHHBIX Ae(QUIMTOB. Becyi
Hayvisinanvnas axaosmu nagyk beaapyci, 2005. Ne 1. C. 67-70.

38 Crostnoewkuii B. T'., Mamrok O. 1., Konotauupkuii B. A., Konomiens 1. A.,
Kawmpanpka O.1. Cran HecnenudiqHOi pe3UMCTEHTHOCTI OpraHi3My HOpOCAT y pi3Hi
CTPECOpHI MepioJi OHTOreHe3y MPH BKIIIOYEHI B pauioH 100aBok «B-rimokam» ta
«bioBip». Hayroeuii sicnux JIHYBM ma BT imeni C.3. Iicuyvroco, 2015. T. 17, 4. 2.
C. 162-168.
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reduces, causing piglets to suffer from colienterotoxemia, gastroenteritis,
and bronchopneumonia®®,

Therefore, the problem of reducing the general immunobiological
resistance of piglets after weaning, associated with changes in indicators
of cellular and enzyme activity of the blood, the function of the body's
antioxidant system, and hormonal regulation of the stress state, made it
necessary to search for new drugs and feed additives, to to improve the
activity of the protective systems of the piglets' body.

2. Antioxidants and inhibitors of free radical processes

The intensity of free radical peroxide oxidation in the body of animals
depends on the concentration of oxygen in the tissues and on the activity
of enzymatic and non-enzymatic systems. Peroxisomes and
bioantioxidants comprise the system of antioxidant protection of the
animal body. This system regulates the intensity of free radical formation
and neutralizes peroxidation products. Its main task is to balance the
intensity of radical formation and the body's needs for physiological and
biochemical amounts of oxygen radicals and their derivatives. The
antioxidant defense system also takes part in the synthesis of biologically
active substances that regulate the permeability of cell membranes*.

Many authors**2 conditionally divide the antioxidant protection
system into enzymatic and non-enzymatic links. The first link of the
antioxidant protection system includes: superoxide dismutase (SOD),
catalase (KT), glutathione peroxidase (GP), glutathione reductase (GR),
glutathione transferase (GT), and other enzymes. The second link of the

% Koxkapes A. B. ®opmyBaHHA (arolUTapHOi JAHKU IMYHITETY HOPOCAT Y
PaHHBOMY TIOCTHATAFHOMY OHTOTeHe3i Ta ii Kopekuis mpemaparoM “IMyHONak” y
JIAHII031 MaTH-ILTII-HOBOHAPOKEHUH. [Ipobnemu 300iHdIceHepii ma eéemepuHapHoi
meduyunu, 2015, Bum. 31. Y. 2. C. 89-94.

40 Jappummu 0. 1O., Tytuit B. B. Pisens BiTamiHiB y KkpoBi Oyraifiis 3a
EKCIIePUMEHTAIBHOTO XPOHIYHOTO KaJMIEBOTO TOKCUKO3Y. Haykogo-mexuiunutl
bionemeny  [epoicagnozo  HAYK0BO-OOCNIOHO20 — KOHMPOALHO20 — IHCIMUMymy
6emepuHapHux npenapamié ma Kopmosux 006aeok i Incmumymy 6ionozii meapun,
2019.T. 20, Ne 2. C. 317-324

4 JTappummn [O. 10., Bapxonsk I. C., Maptumyk T. B., T'yra 3. A., Ipankis JI. B.,
Mananiitayx O. P., Mypcska C. 1., I'yruii b. B., T'ydpiit [. ©. bionoriune 3HaueHHS
CHCTEMH aHTHOKCHIAHTHOTO 3aXHCTy OpraHi3My TBapuH. Haykoeuii eicHux
JIvgiecbk020  HayionanbHoO20  YHIGEpCUMeEmY — GeMepuHapHoi  MeOuyuHu — ma
6iomexnonoziii imeni C. 3. Icuyvkozo, 2016. T. 18, Ne 2. C. 100-111.

42 Sies H. Oxidative stress: oxidants and antioxidants. Exp Physiol, 1997. T. 82.
P. 291-295.
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antioxidant system includes glutathione, fat-soluble vitamins A, E, and K,
water-soluble vitamins C and PP, biogenic amines, carotenoids, sterols,
ubiquinone.

According to the mechanism of action, the antioxidant protection
system is divided into indirect and direct. The mediated system of
antioxidant protection includes inhibitors of the generation of oxygen
radicals and activators of free radical reactions, as well as inhibitors of
phospholipases, activators of the synthesis of enzymes and compounds
with an antioxidant effect. The direct ones include SOD, catalase,
peroxidase, glutathione transferase, vitamins A, E, C, ubiquinone, triol
compounds, B-carotene, nicotinic acid and others®,

Depending on which part of the metabolism the action of free radical
peroxide oxidation is aimed at, the system of antioxidant protection of the
animal body is conditionally divided into four groups*.

The first group includes fat-soluble endogenous antioxidants, namely
tocopherols, retinol, and provitamins of group A (a-, -, y-carotenes),
calciferol, phylloguinone, ubiquinones, some steroid hormones. The
antioxidant effect of these compounds is due to a decrease in the amount
of free oxygen in the cell by activating its utilization, increasing the
activity of oxidation and phosphorylation processes, and the ability to
restore lipid radicals®.

The second group includes superoxide dismutase, catalase, glutathione
reductase, as well as methionine, cysteine and others. They prevent
excessive formation of reactive oxygen species and participate in the non-
radical decomposition of lipid peroxides. The third group of the
antioxidant protection system is represented by glutathione peroxidase and
glutathione transferase. The first enzyme of this group catalyzes the
breakdown of lipid hydroperoxides in a non-radical way using reduced

43 Tamayx O. B. AKTUBHICTb KaTajas3 Ta CyNepOKCHTMCMYTa3H Y EPUTPOIIUTAX
ceuHeld pisHmx THmiB BHJI 3a TexHomoriunoro crtpecy. Bicuux Cymcvkoco
HayionanvHo2o azpapnozo yisepcumemy. Cepis: Bemepunapna meouyuna, 2015.
Bun. 7 (37). C. 33-36.

4 Beneniues 1. @., Jleunpkuii €. J1., Kopanenko C. I. AHTHOKCHIaHTHA CHCTEMA
3axucty oprauizmy (ornsn). Cospemennvie npobremvl mokcukonoeuu, 2002. Ne 3.
C. 29-31.

4 Byuko O., Cremuenko JI. BijbHOpamMKajbHi IPOLECH W AHTMOKCHIAHTHA
cucTeMa OpraHisMy cBuHeWd 3a mii rymiHoBoi no0aBku. Bicuuk Jlbgiecbkozo
yHigepcumemy. Cep.: bionociyna, 2014. Bum. 64. C. 90-96.
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glutathione. Glutathione transferase is an essential component of the
detoxification system of toxic metabolites and xenobiotics*®.

The fourth group is represented by ceruloplasmin, which oxidizes Fe?*
to Fe3*, oxygen without forming free radicals, and protein transferrin,
which binds and transports Fe** ions in the bloodstream.

There is also a classification based on antioxidants' physical and
chemical properties. Thus, for the effective disposal of lipid peroxidation
products in the hydrophilic and hydrophobic part of the cell, there are
water- and fat-soluble antioxidants, namely: ascorbic, nicotinic, and other
acids, cysteine, glutathione, lipoic acid, ceruloplasmin, polyphenol,
flavonoids, transferrin, urea, and as well as Selenium and many other
compounds. Fat-soluble antioxidants include phospholipids, tocopherols,
vitamins of group K, retinol, some steroid hormones, ubiquinone, etc.’.

Each component of antioxidant protection is necessary to perform its
unique function at different stages of the oxidation process. All these
numerous components of the cell create a complex hierarchical
antioxidant protection system. They interact with each other and
collectively ensure the maintenance and preservation of redox
homeostasis under the influence of stressors of various natures®,

The mechanism of action of the antioxidant defense system of the
animal organism during the development of oxidative stress consists in
their interaction with products and initiators of peroxide oxidation, that is,
with radicals R, ROO, with active forms of oxygen, hydroperoxides of

4 Lavryshyn Y. Y., Gutyj B. V., Paziuk I. S., Levkivska N. D., Romanovych M.
S., Drach M. P., Lisnyak O. I. (2019). The effect of cadmium loading on the activity
of the enzyme link of the glutathione system of bull organism. Scientific Messenger of
Lviv National University of Veterinary Medicine and Biotechnologies. Series:
Veterinary sciences, 2019. T. 21, Ne 95. P. 107-111.

4" Maprtumiyk T. B., T'ytuii B. B. B kopmoBoi n06aBku “ByTacenmesit-moc”
Ha aHTHOKCHJAHTHHMH CTAaTyC OpraHi3My IIypiB 3a yMOB OKCHJIALifHOro cTpecy.
Hayxosuii  gicnux  JIbiécbko20 Hayionanvnoz2o yHigepcumemy  6emepuHapHoi
Mmeduyunu ma Giomexnonoziti imeni C. 3. Icuyvkozo. Cepia: Citbcbko20cnodapcoki
nayku, 2019. T. 21, Ne 90. C. 76-81.

4 Jamayk A. B., Kapmnosckuii B. U., Tloctoii P. B. AKTHBHOCTH CHCTEMEI
AQHTUOKCHJIAHTHOM 3aIlUTHl B OPraHW3Me CBHMHEH Pa3HBIX THIIOB BBICIICH HEPBHOI
NEeSTeNbHOCTH TPH  TeXHolormdeckoM crpecce. COBpEeMEHHBIE TEXHOJIOTMU
CeNbCKOXO03SIMCTBEHHOT0 POoU3BOACTBA: XX MexayHapoiHas Hay4YHO-IIPAKTHUECKas
koH(epenms, r. I'poxHo, 11 mas 2017 roma: tesucsl moknaga. I'poguo, 2017.
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fatty acids, catalysts of peroxide oxidation — metal ions of variable
valency*°.

Thus, based on existing ideas about the mechanism of free radical
reactions in the body, the entire antioxidant defense of the body can be
conditionally divided into three groups®:

« fat-soluble endogenous antioxidants;

« antioxidant enzymes;

* low- and high-molecular compounds containing thiol and Selen
groups.

Summarizing this section, we concluded that one of the critical tasks
of protecting the animal body from the development of oxidative stress is
assigned to the antioxidant defense system. It maintains a balance between
the intensity of the formation of free radicals and the body's needs in the
physiological and biochemical aspects of the action of oxygen radicals and
their derivatives. Furthermore, it synthesizes biologically active
substances that regulate the permeability of biological membranes and
controls and inhibits all stages of free radical reactions.

3. The physiological role of colostrum
in the formation of the immune system of piglets

The colostrum plays an essential role in the early postnatal period of
the ontogenesis of piglets. The colostrum's primary function is to start
newborns' immunological and trophic adaptation mechanisms during the
transition from intrauterine to environmental development. Colostrum is a
viscous, thick substance of yellow color, with a salty taste and a specific
smell, which is secreted by the mammary glands of sows at the end of
pregnancy and the first 2-3 days after childbirth. Early colostrum
production in piglets is a fundamental biological law that ensures the

4 Maprumyk T. B., Tytuit B. B., Bimgyp O. L. Tlokasnuky (yHKIIOHAILHOTO Ta
AQHTHOKCHJIAHTHOTO CTaHy MEYiHKU LIypiB 32 yMOB OKCHIALIHHOrO cTpecy Ta 3a mii
minocomansHOro mpemnapary «byrtacenmesity. Haykoeuii gicnux JIbgiécbkoco
HAyioHANIbHO20 YHigepcUmemy 6emepuHapHoi MeouyuHu ma OiOmexHonozill imeHi
C. 3. Tucuyvkozo. Cepin: Cinbcorkozocnodapewki nayku, 2018, T. 20, Ne 89.
C. 100-107.

%0 JTaspummn 0. 10., Bapxonsk I. C., Maprumyk T. B., T'yra 3. A., Isaukis JI. B.,
Mananiitayk O. P., Mypceka C. 1., I'ytuii b. B., I'yopiit [[. ®. bionoriune 3HaueHHs
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necessary physiological norm of postnatal development®!. At birth, piglets
have no immunity to any of the diseases. However, when feeding
colostrum in the body of newborn piglets, the immune system is formed,
and so-called passive immunity is produced (immunity acquired without
transmission of the disease). In the first hours of life, newborn piglets
receive the maximum antibodies, which are natural protective factors and
resemble passive oral immunization. Some of the antibodies enter the
sow's colostrum from the blood, and the other is produced by plasma cells
of the mammary gland®?.

It has been proven that when antigens are injected directly into the
mammary gland, a high titer of these antibodies can be obtained in the
colostrum. Their accumulation in the mammary gland and their
appearance in colostrum is observed before farrowing, and already at the
colostrum stage of the lactation period, their number is large, compared to
their content in milk®3,

Immunoglobulins are one of the most critical immunobiological
components of colostrum. They provide newborn piglets with passive
immune protection. The most significant amount of immunoglobulins is
contained in colostrum, secreted immediately after farrowing. Over time,
their number decreases. With colostrum, newborn piglets receive up to 30
g of protein, 45-50% of which is y-globulins, mainly IgG. Most
immunoglobulins are contained in the first portions of colostrum. That is
why, to acquire passive immunity, piglets must receive a sufficient amount
of it immediately or within two hours after birth. There are three main
classes of immunoglobulins in colostrum: IgG, IgA, and IgM, which
create local immune protection in the digestive tract and ensure the
formation of colostral immunity. In the colostrum of animals, the content
of class G immunoglobulins prevails over Ig A and M, as they are more
efficiently transported to mammary glands and alveolar epithelium, the

51 Ferrari C. V., Sbhardella P. E., Bernardi M. L., Coutinho M. L., Vax Jr. I. S.,
Wentz |., Bortolozzo F. P. Effect of birth weight and colostrum intake on mortality and
performance of piglets after cross-fostering in sows of different parities. Prev. Vet.
Med., 2014. Ne 114. P. 259-266.

%2 Maupkis O. M., Kpasuis IO. P., Kpasuis 5. C., Macnauko P. II. 3axucni
(haxTOpH CEKpeTiB MOJIOYHOI 3aJI031 Ta IMyHITET HOBOHAPOMKEHHX. Haykosuil sichux
JIIABM im. C.3. Iicuywkozo, 2001. T. 3, Ne 4. Bum. 3. C. 133-142.

%3 Koxkapes A. B., Maciok JI. M. Jlunamixa (pakTopis Hecnenu(igHoro iMyHHOro
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cells of which have a higher density of Fc-y receptors. It should be noted
that 1gG is the main immunoglobulin of colostrum and accounts for 80%
of the total number of colostral antibodies®. The maximum level of IgG
in the blood of piglets is reached a few hours after birth, the value of which
is ensured: first, by the amount of colostrum consumed in the first hours
of life; secondly, by the concentration of immunoglobulins in colostrum,
and thirdly, by the ability to absorb them in the intestine®. The ability of
the intestinal epithelium of piglets to absorb and transport
immunoglobulins in unchanged form into the blood is maximally
expressed in the first 5-6 hours after birth. Own immunoglobulins in the
body of piglets begin to be synthesized only on the 7-14th day of life, and
their central synthesis occurs from 3-4 weeks of age. Class M
immunoglobulins are the first to be synthesized in the piglets' body and do
not depend on maternal immunoglobulins. They have a high molecular
weight and are the first to react to infection or pathogenic bacteria. The
secretory form of class A immunoglobulins plays an important role in
forming local immune protection since this class is synthesized locally in
the mucous membranes of animals®®.

One of the main immunobiological components in the colostrum of
sows, along with immunoglobulins, is lysozyme, which is found in
colostrum as a free dissolved protein. Lysozyme plays an essential role in
the formation of colostral immunity at the local and general levels. The
antibacterial properties of lysozyme are due to its ability to destroy the cell
walls of bacteria. It has antibacterial activity, has an immunomodulatory,
anti-inflammatory, and antitoxic effect, and stimulates the processes of
regeneration and erythropoiesis by hydrolysis. In combination with
complement proteins and secretory IgA, lysozyme is part of non-specific
local immune protection mechanisms. N-acetylmuramidase enhances the
degree of bactericidal activity of class M immunoglobulins and activates
the bactericidal properties of class A immunoglobulins, since the latter is
not active in the absence of lysozyme. Lysozyme plays the role of an

54 Koenders K. Lactation of sows and the importance of colostrum for piglets.
Promising Swine: Theory and Practice, 2012. Ne 1. P. 18-24.

% JTuu 1. B., Kapnos O. B., Ilekno I'. O., ITexso A. O. IMyHoJIOrYHI BIacTHBOCTI
Mono3uBa. Xapuosa npomucnosicms, 2014. Ne 16. C. 28-32.

% Macrox JI. H. Cyxapenxko E. B., Henspenxuii B. C., Kokapes A. B., Makcumos
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antibacterial barrier in the body of newborns, especially in places of
contact with the external environment®’.

In the first stages of post-embryonic development, the cellular link of
the immune system is most pronounced in piglets. However, it should be
noted that the number of lymphocytes with immunoglobulin receptors is
2-3 times less than in adult animals. Colostrum helps increase
phagocytosis in piglets. Phagocytic activity in piglets stabilizes from the
month of age when the body synthesizes its protective factors. The
indicators of phagocytosis from birth to 8 months of age increase by 1.2—
2.4 times, and phagocytic activity by 3.5 times®.

According t0%, leukocytes in the mammary gland and colostrum
increase during farrowing and decrease in the first hours of lactation. After
sucking colostrum, the number of leukocytes in the blood of newborn
piglets increases by 1.5-2 times due to lymphocytes. Lymphocytes and
macrophages of the first portions of colostrum have the most incredible
migration capacity and cytochemical reactivity of bactericidal systems.

An important component of colostrum is abzyme proteins, which have
an immunoprotective and adaptogenic effect and increase the body's
resistance to infectious diseases. Abzymes are monoclonal antibodies with
catalytic activity.

Compared to milk, colostrum has increased acidity and a higher
content of dry matter, especially proteins (albumins and globulins), fats,
and minerals®.

Protein metabolism and development of the immune system in
newborn piglets depend on the mother's organism. The higher the
indicators of immunobiological reactivity in the sow, the higher they are
in newborn piglets. It should be noted that in sows that have become

5 Xomnox B. M. VIMMyHOr;IOOYIMHBI MOJIO3MBA M HACCHBHBI HMMYyHHTET
HOBOPOXJICHHBIX KHBOTHBIX. Cenvckoxossiicmeennas oOuonoeus, 1983. Ne 6.
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J30ILMMHY aKTHBHICTb i BMICT HIMPKYJTIOI0YMX IMyHHHX KOMILIEKCIB CUPOBAaTKH KPOBI
MOPOCAT Ticis BiAJydeHHS BiJ CBUHOMATKU. bionoecia meapun, 2008. T. 10. Ne 1.
C. 300-303.
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pregnant for the first time, the immune system undergoes much more
significant changes than in sows that have given birth many times. They
have a significant decrease in the leading indicators of the immune
system's cellular and humoral links, especially in the second half of
pregnancy and during childbirth. Therefore, piglets obtained from sows
that have given birth many times have higher viability®?.

Another important protective component of colostrum, which is
characterized by an immunological effect, is lactoperoxidase. It is a
protein element of the antimicrobial protection of the newborn, which has
bactericidal properties. It simultaneously stimulates the increase in the
number of beneficial bacteria in the body and counteracts the growth of
pathogenic ones. Lactoperoxidase catalyzes the oxidation of thiocyanates
with hydrogen peroxide and forms intermediate products with a
bactericidal effect against many harmful microorganisms. Namely, it
destroys streptococci and enterococci. Morphological changes in the
immune structures of the intestine are caused by the entry of substances
from the colostrum that stimulate the transformation of their tissue
components. It has been established that the normal intestinal microflora
plays an equally important role, which is a constant inducer of irritation
for the intestinal immune system and creates a barrier for pathogenic
microbes®?.

The biological role of trace elements is that, as part of metal-dependent
enzymes and vitamins, they participate in the metabolism of proteins, fats,
and carbohydrates and also create a short-term electromagnetic field in the
cell, which induces the biosynthesis of nucleic acids from which proteins
are formed. They are necessary for the growth and productivity of pigs. At
the biochemical level, trace elements support the acid-alkaline balance in
the blood and the osmotic pressure of cellular and intercellular fluids. In

61 3amasiii A. A., Kam6yp M. ., IixriproBa A. B. EnepreTnuna LiHHiCTBH
MOJIO3MBA Ta MOJIOKAa CBMHOMATOK 3 Pi3HMMH THIIAMH BHUIIOi HEPBOBOI IiSUIEHOCTI.
Haykosuii  sicnux  JIb8i6cbkoeo HaAYiOHANbHO2O — YHieepcumemy 6emepuHapHoi
Mmeduyunu ma biomexuonoziti in. Dicuyvkozo, 2013. T. 15, Ne 3(2). C. 87-91.

62 Crosnoscwkuit B. T'. Kampanpka O. 1., Konotaunpskuii B. A., Konomiens 1. A.
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addition, trace elements induce nerve excitability and muscle
contractility®,

Zamazii A.A. and co-authors® established that the energy value of
1 liter of colostrum from sows with different types of higher nervous
activity ranges from 1362.90+65.65 to 1259.60+24.73 kcal. Colostrum
obtained from sows with intense, balanced, mobile, and inert types of
higher nervous activity was characterized by the highest energy value.

Kambur M. D. and co-authors®® established that the colostrum of sows,
compared to milk, has a higher concentration of phospholipids (total
fraction) by an average of 1.06-1.17 times.

Colostrum affects the metabolism and endocrine status of newborns.
Colostrum ensures the “cancellation” of birth stress and the restructuring
of the neuroendocrine system to a favorable mode of activity, which is
necessary for strengthening the processes of plastic metabolism and the
formation of natural resistance mechanisms®®.

Therefore, colostrum for newborn piglets is the main source that not
only satisfies all the energy needs of the piglets' body but also provides
them with a set of immunobiological components specific to antigenic
structures of exogenous origin with which their mother's body was in
contact. In addition, newborn piglets need to consume colostrum in the
first hours of life, as colostrum is characterized by high immunobiological
properties, the level of which decreases during the first hours of lactation.

4. Effectiveness of feed additives for sows and piglets
The prevention of harmful effects of stress includes the implementation
of a complex of organizational, economic, and special measures, which
include in the system the accepted technologies of obtaining, growing, and

63 €¢imos B. I., Pakutsancekuit B. M. [T0Ka3HUKH KITITHHHOTO IMyHITETY TOPOCAT
Ha JIOpOIyBaHHi 3a BIUINBY T'yMaTy HaTpiro, OypIITHHOBOI KNCIIOTH i MIKPOGJIEMEHTIB.
Haykosuii  gicnux  JIb8i6cbKkoco  HAYiOHANbHO2O — YHieepcumemy 6emepuHapHoi
Mmeduyunu ma 6iomexnonoaii imeni C.3. Tocuyvrozo, 2015. T. 17. Ne 3 (63). C. 32-37.
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using animals and are aimed at reducing the negative effects of the adverse
effects of stress factors on the animal body®’.

Piglets are weaned gradually. In 7-10 days, the young are accustomed
to the feed they receive after weaning. At the same time, the content of
vitamins, macro- and microelements, and other biologically active
substances is increased in the diet by 20-30%. 2-3 days before weaning,
the access of piglets to sows is reduced®.

One of the conditions for obtaining high-quality livestock products is
using biological-vitamin-mineral feed additives, which contain all the
necessary biologically active substances, eliminating their deficiency in
feed and acting as catalysts of metabolic processes in the pig's body. Their
rational use in feeding pigs significantly grows the coefficients of
digestion and assimilation of feed nutrients, increasing the productivity
and preservation of animals.

L.O. Tarasenko's studies proved the positive effect of a pectin-
containing feed additive at an optimal dose of 0.3 g/kg of live weight for
30 days on the normalization of metabolic processes, the level of mineral
and protein metabolism, and the morphological composition of the blood
of piglets®®.

Feeding a pectin-containing feed supplement to piglets affected:
indicators of their growth intensity, the biological value of meat and the
morphological composition of piglets' blood, and an increase in blood
hemoglobin.

D. V. Yefremov and S. V. Horb developed recipes for protein-vitamin-
mineral supplements for growing piglets, taking into account the
nutritional value of local fodder raw materials in the south of Ukraine, and
studied their effect on productivity, metabolic processes, and the health of
piglets. They established a positive effect of the feed additive on metabolic
processes. When using a protein-vitamin-mineral supplement, feed

67 Kapcyncbkuit O. 1., Tap6axiii K. C. BB npupoHOi KOPMOBOi 106aBKH Ha
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conversion per unit of production improves, and the intensity of animal
growth increases by 6-11%.

Feeding a three-component enzyme preparation and a protein-vitamin
mineral supplement PKD-10 when fattening pigs protects deficient protein
feed without a negative impact on the productivity and digestibility of the
primary nutrients, as well as slaughter indicators’*.

In the conditions of industrial pig farming, the effectiveness of using
humic preparations based on peat has been proven. It has been established
that feeding piglets with a feed supplement made from peat “TorVet”
during the post-weaning period lead to an increase in the level of their
natural resistance after weaning. It is characterized by a rise in the number
of erythrocytes, a decrease in the lymphocyte index, and an increase in the
differentiation of T- and B-lymphocytes’.

L.M. Stepchenko and co-authors used Teravit peat additive for piglets
after weaning. They established that this supplement stimulates their
weight gain in the post-weaning period and improves the physiological
condition of piglets after weaning, which is associated with several
mechanisms, namely’®:

— adsorption of toxic compounds that are formed in the intestines
during stress due to the peat itself, which has a high sorption capacity;

— stimulation of erythropoietic processes and reduction of the
functional load on the liver, in particular, due to the stimulation of
antioxidant protection mechanisms due to the presence of trace elements.
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It has been proven that sodium humate and oxyhumate enhance the
processes of aerobic oxidation and increase the level of energy processes
involving glucose.

Biologically active feed additive “Gumilid” can positively influence
the main links of hematopoiesis and protein metabolism, manifested in the
improvement of the physiological status of pregnant sows and their level
of productivity after childbirth. As shown by Saliga N.O.'s research. And
co-authors, introducing the feed supplement “Humilid” to piglets leads to
an increase in the relative number of T-lymphocytes (total and active) in
their blood. These changes mainly occurred due to an increase in T-
lymphocyte's low-receptor subpopulation™.

Buchko O. M. also points out the effectiveness of the feed supplement
"Humilid" in pigs. Adding it to the standard diet of sows and piglets in
critical periods of ontogenesis in their bodies increases energy and
anabolic processes. Performance and retention rates also increase. This
supplement maintains the metabolism in the body at a higher level even
after stopping its feeding, which is positive for animals when exposed to
various stress factors and especially after piglets are weaned”®.

Probiotic compositions affect the function of the digestive system of
piglets and, therefore, the morphological and biochemical composition of
blood. Drinking liquid probiotic “Vitakorm-Multisporin” to piglets at a
concentration of 0.03% at the rate of 1.5 ml/head likely increases the
humoral and non-specific link of the immune system of piglets during the
weaning period and after it. Using this probiotic in piglets made it possible
to reliably reduce the number of circulating immune complexes in the
blood serum of animals 5 and 14 days after weaning. Furthermore, in the
blood of piglets that drank “Vitakorm Multisporin”, the value of FA and
the FI indicator of neutrophils were probably higher than the control group
throughout the entire experimental period. The specified changes in the
immune defense of piglets can be explained by the fact that Bacillus
subtilis microorganisms are representatives of the normal microbiocenosis
of the digestive tract of pigs and can synthesize endogenous interferon in
the body”.

7 Camura H. O., Byuko O. M., Makcumosuu L. 5., Capuescbka O. 3. Bruus
Giosoriuyno-akTHBHOI Ho6GaBky "['yminin" Ha OKpeMi reMaToIoriuHi Ta IMyHOJIOTIYHI
MOKa3HHUKHU KpOBi nopocsar. Berepunapua meaumuna, 2011, Bum. 95. C. 308-310.

5 Byuko O. M. Brumus 106aBKH I'yMiHOBOT PUPOIH HA MOKA3HUKH GiJIKOBOTO Ta
€HepreTHYHOro 0OMiHy B CBUHEH. Bichux acpapmoi nayku, 2015. Ne 5. C. 31-35.

6 Kampaupka O. 1., Crosnoscekuii B. I'. CTan iMyHHUX CTPYKTYp KHULIEYHHKY
MOPOCHT 3a Iii cTpecy y nepiof Bimtydku. Haykoso-mexwiunuil 6r01emerns Incmumymy
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Probiotics effectively suppress pathogenic and conditionally
pathogenic intestinal microflora, form and stabilize normal healthy
microflora of the digestive tract, normalize metabolism, and produce
biologically active substances, namely: vitamins, amino acids, and lactic
acid. They counteract diseases of the digestive tract without the use of
antibiotics and also increase the survival of livestock.

In feeding young pigs, the new drug Probio-active is used, which is
manufactured by the scientific and biotechnical center of the PP “BTU
Center” (Ladyzhyn, Vinnytsia region). Its composition includes
B vitamins, a bacterial component, and some amino acids. The probiotic
helps increase average daily gains by 66-89 g, or by 12.6-17%, and
reduces feed consumption per 1 kg gain by 11.21-14.6%. These research
results indicate the possibility of using the new biologically active feed
additive Probio-active in the diets of young pigs when reared for meat’’.

The authors suggested using Aliosept feed additive for piglets in
10 kgt of feed. This supplement helps to reduce the manifestation of the
pathological process caused by the T-2 toxin. In particular, it positively
affects the performance indicators of piglets and increases the reparative
and regenerative potential and the general resistance of the piglets'
organism’®.

In animals that consumed the Bio-Mos probiotic with the main diet,
the immune status of the body increases due to the mobilization of
intestinal immune cells and their absorption capacity. In piglets, positive
changes in specific morphological indicators of blood were observed: an
increase in hemoglobin content, the number of erythrocytes, and
stimulation of leukocytopoiesis’®.

The authors A. V. Kokarev and D. M. Masyuk proposed the use of the
preparation of enzymatic hydrolysis of the cell wall of Lactobacillus

6ionoeii meapun i [epacagnoco HAYKOBO-00CTIOHO20 KOHMPOILHO2O [HCHUMYNLY
semnpenapamis ma Kopmosux 0obasok, 2012. Bun. 13, Ne 1-2. C. 395-398.

" Jlepkau 10. C. TIpoAyKTUBHICT MOJOJHAKY CBHHEH MpPH 3rONOBYBAHHI
610J10TIYHO aKTUBHOI KOPMOBO1 106aBKH [1po6io-akTuB. Kopmu i Kopmosupobruymeo,
2009. Bum. 65. C. 138-142.

8 Komtombac 1. 5., Kasanep H. €., Pynuk I'. B., Bpespun O. M. Bruius KopMoBoi
00aBKH aTioceNT Ha OKA3HUKU TOMeocTa3y Ha TJIi T-2 TOKCHKO3y nopocst. Haykoso-
mexuiunul 6rremenv Incmumymy 6ionoeii meapun i JlepoicasHoeo HayKogo-
00CNIOH020 KOHMPOILHO20 THCIMUMYMY 8eMnPenapamie ma Kopmosux 0ooasox, 2014.
Bun. 15, Ne 4. C. 100-104.

S I'pumyk A. B. Buxopucraumns npemapary bio-Moc misi IOpOCAT Micis
BiutyueHHs. Haykoei Oonosioi Hayionanvrnoeo yHisepcumemy 6iopecypcis i
npupoookopucmysanus Yrpainu, 2013. Ne 4
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delbrueckii for pregnant sows. This drug contributed to activating the
processes of formation and maturation of lymphoid cells. As a result, an
increase in the total number of T-, B- and NK-lymphocytes was
established. There was also an increase in the phagocytic activity of
leukocytes, an index of the completion of phagocytosis®.

O. S. Kotlyar and co-authors developed the composition and
production technology of a biological-vitamin-mineral feed supplement
based on the biomass of the California red worm culture with minimal
moisture content and the effect of heat treatment on the bioavailability of
amino acids, vitamins, and enzymes for piglets in growing and repair
mumps. Feeding this biological supplement to piglets improved the pH of
the contents of the digestive tract and the composition of the intestinal
microflora, providing essential amino acids, vitamins D, B2 and B3,
biologically active substances, antioxidant enzymes and enzymes that
destroy the cellulose-lignin complex at levels that eliminate the need for
additional introducing their industrial forms into diets®.

Verzhak V.V. and co-authors investigated the effect of "Alfasorb” on
the productivity of piglets. It was established that feeding the drug
improved their growth and development. Thus, the average daily gain in
live weight when feeding a 1-fold amount of the drug was 526 g during
the experiment, 3-fold — 511 g, which, compared to the control (494 g),
was higher by 7.7 and 7.1%, respectively. Increasing the intensity of
growth of piglets also affects feed costs per unit of production. They
decreased in the experimental groups compared to the control by
6.9 — 5.1%%.

V. A. Trokoz used a hydrophilic extract from silkworm pupae to
correct animal immunity indicators. Biologically active substances of the
extract reduce the effects of the biological stimulus, which is manifested

8 Koxapes A. B., Mactok JI. M. JuHamika GakTepHIMAHOI Ta Ji30MUMHOT
aKTMBHOCTEIl y MOJIO3MBI CBHHOMATOK 3a il mpemapary “Imynonak”. Marepianu
nepimoi BeeykpaiHChkoi HayKOBO-TIPAaKTHYHOI KOH(QEpeHIii MOJOANX BYCHUX Ta
CTYACHTIB 3 MDKHAapoAHOK ydacTio "CydacHi mpoOJieMH BHKJIAJAaHHS Ta HAyKOBUX
nociikens 6iomnorii y BH3 Ykpainu". Jninponerposcsk, 2014. C. 127-130.

81 Kotmsp O. C., Mamerko O. M. BMBJ] ma 6a3i 6ioMacu BEpMHKYJIBTYypH B
TOJIIBJIi HOPOCAT Ha JIOPOILYBAaHHI Ta PEMOHTHHUX CBUHOK. [Ipobnemu 300inicenepii ma
semepunaproi meouyunu, 2016. Bum. 32(1). C. 181-188.

82 Bepxak B. B., Kosanenko O. B., Opsos 0. A. Brume kKopMoBOi J106aBKH
"Anbdacop6" Ha i3zionoro-6ioximiuHi MOKAa3HUKHA OpraHiaMy CBUHEH, (yHKIiIO
TPAaBHOTO TPAKTY Ta CEUOBUAUICHHS. bionozia ma eaneonocis, 2011. Bum. 13. C. 7-12.
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by less significant changes in the absolute number of T-lymphocytes, T-
helpers, and T-suppressors®®,

Kotsyumbas I. Ya. and co-authors found that feeding a mineral feed
additive based on aluminosilicates positively affects the morphological
composition of the blood of animals at a concentration of 4 g. In addition,
a mineral feed additive based on aluminosilicates stimulates protein and
mineral metabolism, contributing to the accelerated absorption of nutrients
and increasing animal productivity84,

Feeding the minase to suckling piglets in the amount of 4 g per 100 kg
of live weight ensured better growth and survival of piglets in the next
period of their rearing and contributed to an increase in average daily gains
by 41 g and a decrease in feed costs per 1 kg of gain by 16.3%. In addition,
Minase also promotes the growth in the level of saturated and a decline in
the content of unsaturated fatty acids in muscle tissue.

N. I. Tofan used an amino acid feed additive made from fermented
baker's yeast in combination with Selenium in the form of sodium selenite
to feed piglets. Feeding this supplement ensured an intensive increase in
the growth energy of piglets with a simultaneous decrease in feed
consumption per unit of live weight gain®,

The use of the "PROPIGpIv" feed additive in the diet against the
background of the concentrated type of feeding of large white breeding
sows showed that this additive has a positive effect on the morpho-
biochemical parameters of the blood, as well as the reproductive qualities
of the sows. Furthermore, when determining the comprehensive index of
reproductive qualities of sows, it was found that sows fed the

8 Tpoko3 B. A. JJuHaMuKa KoJu4ecTBa T-TUMQOLUTOB M UX CYONOmyIsiuii Bo
BpeMsI IeHCTBHS OMOIOTMYECKOT0 pa3ApaskuTels Ha (hOHE KOPPEKINH SKCTPAKTOM 3
KYKOJIOK ILENIKONpsiia. Yuenvie 3anucku yupescoenus o6pazosanus «Bumebckas
opoena «3uax Ilouemay cocyoapcmeennas axademus 6emMepUHApHOU MeOUYUHBLY.
Hayuno-npakmuyeckuil scypuan. Burebek, 2011. T. 47, Bpi. 2, 4. 1. C. 101-104.

84 Komtombac 1. 4., Kasanep H. €., Pymuk I'. B., Bpe3pun O. M. Bruius kopMoBoi
J00aBKH aTioceNT Ha OKA3HUKU TOMeocTa3y Ha TJIi T-2 TOKCHKO3y nopocst. Haykoso-
mexuiunul 6rremenv Incmumymy 6ionoeii meapun i JlepoicasHoeo HayKogo-
00CNIOH020 KOHMPOILHO20 THCIMUMYMY 8eMnPenapamie ma Kopmosux 0ooasox, 2014.
Bun. 15, Ne 4. C. 100-104.

8 Togan H. I. Jlunamika IpUpOCTIB )KMBOT Macu CBUHEN Ta KOHBEPCis KOPMY 3a
3rOIOBYBaHHS aMiHOKHCIOTHOI KOPMOBOi m00aBku. Bicuuk aepapnoi Hayxku
Ipuuopromop's, 2015. Bum. 2(2). C. 205-210.
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"PROPIGplv" feed additive were characterized by better maternal
qualities and had a higher index. The score was at the level of 91.5 points®.
As a result of the introduction of L-carnitine into the diet of farrowing
sows, the rise in the live weight gain of farrowing sows in the second half
of the farrowing period, as well as an increase in the milk yield of sows,
was established. In piglets at weaning, an increase in live weight gain and
the content of lipids and vitamins A and E in the liver was established.

M. O. Mazurenko et al. used the premix “Intermix” produced at the
production facilities of the Ukrainian firm “Interagrotech” LLC. Feeding
this premix to young pigs grown for meat contributes to an increase in
average daily gains during the period of growth from 20 to 110 kg of live
weight by 37-141 ¢®'.

Instead of antibacterial agents, compound feeds include probiotics:
acidophilin, propiovit, probios, propiacid, lactiferm, topocerin, cerbiopor,
etc. The mechanism of their action is based on competition for nutrients
and for staying in the epithelium of the digestive tract. The epithelium is
covered with a thin layer of beneficial bacteria, which, multiplying
rapidly, suppress other species and create a higher biological potential due
to the production of lactic, acetic, propionic, and butyric acids and ensure
pH stability.

In a complex with probiotics, feed antibiotics such as flavomycin,
which performs a bactericidal function and increases the intensity of
metabolic processes in the body of piglets, are also introduced into the
compound feed.

O.l.  Vishchur and co-authors use immunostimulators or
immunomodulators made from raw materials of plant, animal and
bacterial origin for poor feeding and the effects of various negative factors
on the animal body. To improve the immune status of piglets, the complex
drug “Antoxan” was proposed, which in the first month of piglets' life
stimulated leukopoiesis, increased the humoral link of the immune system,
the intensity of phagocytosis, and also had a positive effect on the system
of antioxidant protection of the piglets' body. In addition, the growth
amount of free amino acids was found in the blood serum of piglets. When

8 Bormam 1. M., Mieropak 1. I. Mopdo-6ioximMiuHi TOKa3HUKK KpOBi Ta
PETPOAYKTHBHI SKOCTI CBHHOMATOK 3a Jii kKopmoBoi mo0aBku "ITPOIIITmumB".
Hayroso-mexniunuii  61onemenv  Haykoso-oocnionoeo yewmpy 6iobesneku ma
exonociunoeo konmpoiio pecypcie AIIK, 2016. T. 4, Ne 1. C. 41-46.

8 Jwobacrok H. B., T'ymom A. B. T'eMarosioriuni NOKa3HMKH MOPOCHHX
CBUHOMATOK 3a 3roxoByBaHHi BbBMJ Iurepmikc. Texwonocia eupobnuymea i
nepepobxu npooykyii meapunnuymsa, 2015. Ne 2. C. 118-120.
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the immunomodulatory drug “Antoxan” is administered to piglets a day
before weaning, the post-weaning stress reaction is reduced, the indicators
of cellular and humoral factors of the body's defense are increased, and the
intensity of lipid peroxidation processes is also reduced®.

V. G. Stoyanovsky and co-authors suggested using the biologically
active feed additive “Primix-Bionorm K” for piglets before and after
weaning. The positive effect of this supplement on the morphological
indicators of the blood of piglets has been established. Thus, five days after
weaning, the hemoglobin content in the blood of piglets increases by
1.26 times; after 20 days, the hemoglobin content increases by 1.22 times,
the number of leukocytes— by 1.22 times (P<0.01), rod-nuclear
neutrophils — by 2.0 times, segmented neutrophils — by 1.37 times
(P <0.01) compared to the control®,

Along with traditional fodder of a protein nature, microscopic algae
chlorella is used for pigs. It has been established that feeding young pigs
with the natural organic supplement Chlorella has a positive effect on the
productive performance of young pigs in fattening. Furthermore, it has
been proven that due to the increase in fattening pigs' productivity, the cost
of energy feed units decreases by 4.8 and 17.9, respectively.

The company “Brovapharma” (Ukraine) has been producing the
medicine Fos-Bevit since 2013. It contributes to increasing the vitality of
piglets and improving their production indicators due to stimulating
metabolic processes. In its composition, the drug contains four active
substances: butaphosphan and a complex of three B vitamins
(nicotinamide, folic acid, and cyanocobalamin). Butaphosphan is an
organic phosphorus compound that accelerates animal growth and
development and increases the body's non-specific resistance. In addition,
Butaphosphan normalizes liver function and stimulates protein synthesis.
Butaphosphan is effective for animals in stressful situations as it
normalizes the level of the stress hormone — hydrocortisone. The results
of biochemical studies of the blood of piglets confirmed its

8 Bimyp O. 1. Brume npenapary “AHTOKcaH” Ha IIPOLECH IEPOKCHIHOTO
OKHCHEHHS JIMiAiB Ta TIyTaTiOHOBY CHCTEMY aHTHOKCHAAHTHOTO 3aXUCTy MOPOCSAT
IICIIS BITYYCHHS BiJf CBUHOMATOK. Bem. biomexuonoeis, 2006. Ne 9. C. 32-37.

8 Crosmosceknii B. T. ][0 BHBYEHHS pPO3BUTKY TEXHOJOTIYHOTO CTPECy B
opraHi3Mi TmopocsAT 3a BIUIMBY KOpMOBOi jgo00aBku “TIpaiimikc Bionopm K/
B. T'. CrostnoBcbkuid, O. I. Kamparipka, 1. A. Konowmiens, O. 1. Cienokypa // Haykosuit
BiCHHK JIbBIBCHKOIO HALliOHAIBHOIO YHIBEPCHTETY BETEPUHAPHOI MEAMLMHH Ta
Giotexnosoriit imeni C. 3. xuipkoro. Cepis : Berepunapni nayku. — 2018, — T. 20,
Ne 87.—C. 8-12.
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hepatoprotective effect. Administration of this drug to piglets promotes
rapid recovery of erythrocytopoiesis and biochemical blood parameters of
piglets under oxidative stress.

Zhyla M. I. and co-authors established a positive effect of the drugs
Vetozal 10% and Catozal 10% on the body of piglets with signs of anemia
due to the action of their components. The active ingredients of these drugs
are butaphosphan and cyanocobalamin. The use of Vetozal 10% and
Catozal 10% in piglets contributed to the assimilation of iron, which was
indicated by an increase in the concentration of hemoglobin and the
number of erythrocytes in their blood. According to indicators of
aminotransferase activity, these drugs' positive effect on the liver's
functional state of piglets with signs of anemia was established®.

Among the phytopreparations for oxidative stress, milk thistle deserves
attention, the fruits of which contain the flavonolignans "silymarin®,
which, according to the reports of many researchers, has a
hepatoprotective, choleretic effect, increases the protein-synthesizing and
urea-forming functions of the liver, which is especially important during
stress in animals. The most significant amount of flavonolignans is
contained in the seed coat of milk thistle (7%), and only 0.12% in the seed
itself. Ground milk thistle fruits are used as a compound feed for pigs.
Spotted milk thistle ensures 100% survival of suckling piglets, increasing
daily gains by 18.8%. It has a hepatoprotective and immunomodulatory
effect and positively affects preventive and general improvement,
especially of the digestive organs. The use of milk thistle seeds as part of
a feed supplement of plant origin at the rate of 100 mg/kg of live weight
once a day in the rations of sows, starting from the 88 days of pregnancy
to farrowing, has a positive effect on the formation of the fetus and the
weight of newborn piglets®.

It is necessary to note a wide range of vitamins and minerals in the
fruits of milk thistle. They contain a high level of vitamins of group B, A,
E, K, precursors of vitamin D, carotenoids, a wide range of macroelements

90 Ypma M. L, II’stamaxo O. M., llkomsx H. B., Makcumosmu O. A.,
Muxamiok O. B. TepaneBTiuHa eQeKTHBHICTh BETEPUHAPHOTO JIKAPCHKOTO 3ac00y
Beto3an 10% mpu JiKyBaHHI IOPOCAT 3 O3HaKaMu aHeMil. Haykogo-mexuiunuil
bronemens  [epoicagnozo  HAYK0BO-0OCHIOHO20 — KOHMPOALHO20 — IHCIMUMYMY
6EMEPUHAPHUX NPenapamie ma Kopmosux 006asok i Incmumymy 6ionoeii meapuH,
2015. Bum. 16, Ne 2. C. 134-139.

91 Kopunsk M. 3. ®iTOTepaneBTHYHI BIACTMBOCTI PO3TOPOIIL IIAMHUCTOI Ta ii
BUKOPHUCTAHHA B TOXIBII TBapuH. Pubozocnooapcvka nayka Yxpainu, 2013. Ne 4.
C. 97-108.
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— potassium, calcium, magnesium, Ferrum, and microelements — copper,
zinc, manganese, iodine. The combined effect of the specified biologically
important elements shows a high hepatoprotective and immunostimulating
effect. They also activate erythropoiesis, stimulate the formation of
antibodies and increase the body's immune status.

The antioxidant effect of “Silymarin” is manifested at all stages of
“oxidative homeostasis”. Silymarin reduces the intensity of lipid
peroxidation in microsomes of hepatocytes by 50%, reduces the
biosynthesis of malondialdehyde, and reduces the content of microsomal
lipoperoxides in the liver by 85%.

M. D. Kolesnyk and co-authors used crushed milk thistle seeds in the
following way to stimulate the immunomodulatory effect in piglets. In the
form of a powder, it was added to the diet of piglets aged 21 to 65 days
once a day (in the morning) in the amount of 200 mg per 1 kg of live
weight. The results of experimental studies showed the effectiveness of
using milk thistle seeds to increase the immunity of piglets. The
conservation of experimental piglets increased by 10%, and average daily
gains by 11% compared to piglets not fed this feed additive®.

Selenium preparations are the most common among biologically active
supplements. The study of the interaction of Selenium with other
microelements, which are rationed in diets, is particularly important due
to the increased man-made impact on the animal body. It was established
that when the organic compound selenium is introduced in doses of 0.3
and 0.4 mg/kg of dry matter, the assimilation of copper increases by 17.2
and 15.2%, zinc by 10.2 and 8.1%, and manganese by 35.2 and 32.1% in
their body. Selenite is absorbed in the intestines by passive diffusion,
reduced to selenide, and transported to the liver, where it is included in the
synthesizing selenomethionine, a biologically active form of Selenium®,
Based on the research conducted by the authors, the influence of the feed
additive "Sel-plex" on the reproductive qualities of sows and boars was
revealed. Increasing the level of Selenium in the diet of repair pigs to the
optimal dose (0.3 mg/kg body weight), regardless of its source, was
accompanied by an improvement in the digestibility of nutrients,
assimilation of nitrogen, calcium, phosphorus, and Selenium itself.

9 Konecuuk M., Cemenos C., T'mps B. CTumynarop iMyHiTETy HOpOCST.
Teapunnuymeo Yxpainu, 2011. Ne 10. C. 27-28.

9 Onmwenko O. B., Isuenko JI. C. IHTEHCUBHICT POCTY PEMOHTHUX CBUHOK Ta
OTPUMAaHHX BiJ HHX HOPOCAT 3a DI3HUX JDKepen cejleHy B pauioHi. Texuonocis
supobnuymaea i nepepobku npodykyii meapunnuymea, 2013. Bum. 9. C. 12-15.
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Balym Y.P. used intramuscular injections of preparations with
Selenium to increase the productivity of pigs. It has been researched that
intramuscular injection of sodium selenite in a dose of 0.15 mg/kg of body
weight in the form of a 0.15% sterile solution or "Seledant” in a dose of
20 mg/kg of body weight three times with an interval of 35-45 days
contributes to an increase in live weight gains. It was established that the
average daily gains in the live weight of animals increased by 6.0-14.8%%.

Methionine, as an irreplaceable amino acid, significantly impacts
various metabolism links in the living organism. It combines enzymatic
and non-enzymatic systems of antioxidant protection of biological cell
membranes. Methionine ensures the transformation of neutral fats into
phospholipids, stabilizing subcellular membranes and thus providing
antioxidant protection and increasing the resistance of hepatocytes against
the toxic effects of harmful substances. Ch. Ya. Leskiv investigated the
effect of methionine on the biochemical indicators of the blood of piglets.
She established that feeding methionine with feed contributed to an
increase in the level of hemoglobin, the number of erythrocytes, and the
activity of aminotransferases in their blood. Furthermore, it was studied
that the best normalizing effect is manifested when feeding piglets with
methionine at a dose of 4 mg/kg®®.

Feeding animals methionine as supplements to the diet leads to the
growth of lipoproteins in the blood plasma due to increased
phosphatidylcholine synthesis in the liver.

The deficiency of methionine in the rations of farm animals leads to a
decrease in the activity of many enzymes, in particular oxidases and
phosphatases in tissues, inhibiting the synthesis of proteins and nucleic
acids. Also, the lack of methionine in feed leads to the accumulation of fat
and steroids in the liver.

CONCLUSIONS

Recently, new complex preparations and feed additives have been
successfully used to increase the body's adaptive capacity and
immunobiological reactivity to increase animal protein-synthesizing and

% Banum [O. T1. EQeKTHBHICTS 3aCTOCYBaHHS MPEMAPaTiB CeeHy MOPOCATaM TIPH
JIOPOIIyBaHHi Ta BiAroAiBiIi. Bemepunapna meouyuna, 2010. Bum. 94. C. 210-212.

% Jlecwkis X. 5., Tytuii B. B., Ty¢piii JI. ®. Bruiis MmeTionidy, (peHapoHy Ta
MeTi)eHy Ha CTaH IMyHHOI CUCTEMH IIOPOCST IPH PO3BUTKY XPOHIYHOI'O HITPATHO-
HITPUTHOTO TOKCUKO3Y. Haykosuii sichuk JIb8i6Ccbk020 HAYiOHANLHOZ0 YHIGepCUmeny
eemepunapnoi meduyunu ma Giomexnonozii im. Toucuyvrozo, 2012, T. 14, Ne 2(1).
C. 196-202.
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enzymatic function. One of the most promising ways to prevent the
adverse effects of stress and increase the piglets' body's protective systems
is using preparations and feed additives based on raw plant materials,
including milk thistle.

Some authors have established the stimulating effect of vitamins,
Selenium, and butaphosphane on animal antioxidant and hepatoprotective
action activity. However, the complex use of these drugs on the function
of the liver and the body's protective systems is currently insufficiently
covered in the scientific literature.

Based on the above, research on the study of the immunophysiological
state of the piglets' bodies at weaning remains relevant from a scientific
and practical point of view, which will make it possible to develop
effective methods of correcting the protective systems of the piglets' body
during the development of oxidative stress.

SUMMARY

The efficiency and profitability of intensive production of livestock
products largely depend on the state of health and the ability of animals to
withstand the effects of many environmental factors. A feature of farm
animals' ability to adapt to various external influences and maintain the
constancy of the internal environment.

Given the problem of increasing the productivity and preservation of
pigs, it is necessary to pay great attention to the study of metabolic
processes in the body of piglets in the most critical periods of ontogenesis.
The first critical period is considered to be 24 hours after farrowing. 10-
14 days of life in piglets is the second critical period, which depends on
the intensity of their growth, the number of heads in the nest, and the
development of achlorhydria. The third critical period in raising piglets is
20-21 days of life. A decrease in colostral protection accompanies it.
During this period, there was a shortage of mothers' milk. In this state,
piglets are susceptible to diseases.

The most significant stress reaction in piglets occurs after weaning
from sows. According to literature data, the initial link in the mechanism
of the negative impact of stress on the piglets' bodies is the strengthening
of lipid peroxidation processes and the formation of a large number of free
radicals, which disrupt the structure of cell membranes and cause enzyme
inactivation, which subsequently negatively affects the productivity of
pigs. The intensity of free radical processes is maintained at a certain
stationary level by enzymatic and non-enzymatic systems of antioxidants.
The activation of lipid peroxidation processes leads not only to damage to
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hepatocytes but also to changes in blood cells — the most mobile system of
the body. However, some mechanisms of free radical oxidation processes
activate during the weaning of piglets from the sow. Still, their relationship
and interdependence with the state of the body's defense systems remain
unclear.
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