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The number of studies related to detailed characteristics of immune system development in early stages
of ontogenesis are directed to expansion of concepts of mechanisms of inherent and adaptive immunity in
premature newborns. However, discrepancy in publication data and absence of clear conceptions about
unique features of immune system in newborn piglets for different gestation periods have significant actuali-
ty for further investigation. The study was carried out to establish characteristics of phenotypic and func-
tional characteristics of the immune cells and establishment of adaptive immunity in piglets. The antibody
repertoire of sow has interested immunologists for decades, in part because of the ease with which large
quantities of high affinity antibodies can be observed in serum, and into other fluids because of the presence
of genetic variants for both light and heavy chain of all known immunoglobulin types. The integrative analy-
sis of the cellular and humoral immunity in piglets during early ontogenesis carried out to clarify the exact
mechanisms of the immune response modulation. Effectiveness and selectivity of the immunotropic chemi-
cals application to regulate immune cell populations in piglets is presented. The progress in immune cell
populations is regulated by the various cytokines production in the universal concentration-dependent
manner. Furthermore, the development of the immune functions cross reacts with innate immunity mecha-
nisms including anti-bacterial enzymes, epithelial barrier integrity in the both skin and intestine. The inter-
action between multiple components of innate immunity is a critic initiator of the dynamic changes in adap-
tive immunity. The natural resistance targets to the establishment of infection root and delays disease pro-
gression. The duration of the exposure to colostrum in important role in the dynamics of immune response
as well as its efficacy. The chapter discusses the plural mechanisms so far proposed to be responsible for
the modulation natural resistance.

Key words: piglets, immune system, immunocorrection, colostral immunity, immune cells.

Introduction

Non-specific protection of the most of animal species
is represented by various proteins and peptides (Lipsit et
al., 2022). They are present in the various biological flu-
ids and circulate in the blood of animals in the significant
amount to maintain the homeostasis (Law et al., 2017).
These factors have antimicrobial properties or have the
ability to activate other humoral and cellular immune
defense mechanisms (Navarro et al., 2021).

Immunoglobulins, namely antibodies, are the group of
soluble glycoproteins that persist in peripheral blood and
biological fluids (Vodolazska et al., 2023). They have the
ability to interact with antigens and thus cause neutraliza-
tion of the latter (Du et al., 2023; Wang et al., 2023). This

specific recognizing is accompanied by the antigen-
antibody immune complex formation, which circulate in
the blood for a while (Park et al., 2023).

The main source of immunoglobulins in newborn pig-
lets is the colostrum (Le Floc'h et al., 2022; Innamma et
al., 2023). Colostrum is the main factor in the newborn
piglet protection, as it contains a large number of immune
and biologically active substances that maintain piglet
health beginning with the first colostrum consuming
(Maciag et al., 2022). This result in the formation of both
general and local colostral immunity, which level depends
on the immune proteins concentration in colostrum
(Merlot et al., 2019). Colostral immunity has an important
impact to maintain the health, the viability, as well as the
safety of piglets first week of life (Farmer & Edwards,
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2022; Baxter et al., 2023). In this review, we discuss the
anatomy and physiology of lactation, the immune func-
tions of components provided to neonatal swine in mam-
mary secretion, the importance of maternal immunity in
the prevention and control of significant pathogens.

Physiological aspects of humoral immunity mecha-
nisms mounting in early ontogenesis piglets. After
birth, piglet has the potential ability for the functional
restructuring of various systems and organs (Abrao Trad
et al., 2023). This period is called the neonatal period. For
pigs, it lasts about three weeks. Its end coincides with the
ability to secrete hydrochloric acid by the glandular cells
of the piglet's stomach (Vodolazska et al., 2023; Yao et
al., 2023). At the same time, the newborn organism's
physiological systems are in a state of unstable equilibri-
um. Its violation can lead to various diseases (Cheng et
al., 2023). A certain dependence of piglet safety in the
suckling period on the total protein and immunoglobulin
levels in their blood serum has been determined (Hao et
al., 2021; Chen et al., 2022).

The weight of piglets after birth is related to the mor-
tality rate in the neonatal period (Charneca et al., 2023;
Romero et al., 2023). The piglets with a body weight of
1.4 kg on average during the suckling period have a mor-
tality rate of 8 %. Whereas the mortality rate of piglets
with a body weight of 1.0 kg reaches 20 % (Harper &
Bunter, 2023). This dependency is associated with differ-
ences in viability and with varying placental nutrient
supply or endocrine differences in uterine conditions
(Schoos et al., 2023). Therefore, the neonatal period is
essential for the postnatal formation and animal develop-
ment. Immediately after birth, newborn animals remain in
the late fetal period for some time. During the same peri-
od, which coincides with the neonatal period and lasts 12—
14-day, prenatal structures of the body, including compo-
nents of the immune system, are transformed into new-
borns. This is indicated by dynamic changes in the
haematopoiesis and immunopoiesis structures and blood
components (Pieper et al., 2016; Le Huérou-Luron et al.,
2018; Schlosser-Brandenburg et al., 2021). Leukocyte
number, their phagocytic activity and the content of pro-
tein fractions in piglets before colostrum consumption are
similar to the values of these parameters in pig fetuses of
the late fetal period. In 4-6 hours after birth, the piglets'
blood shows an increase of active microphages, phagocyt-
ic number, phagocytic capacity, albumin and y-globulin
content by more than 50 % (Forner et al., 2021; Inoue &
Tsukahara, 2021).

Biochemical blood characteristics in piglets before co-
lostrum consumption differ in the large range from those
in animals on the first day of life (Ayala et al., 2023). The
level of total protein, including the fraction of y-globulins,
glucose, bilirubin, increases, the activity of the enzymes
ALT, GGT and LDH increases, and the amount of albu-
min, urea and alkaline phosphatase activity decreases.

Another factor indicating the immaturity of the new-
born piglet immune system is the low bactericidal and
lysozyme activity level in the blood serum (Huang et al.,
2018; Qi et al., 2020). The early piglet development peri-
od is characterized by low natural resistance levels of the
organism. Under these conditions, the blood serum bacte-
ricidal activity is in the range of 40.9 + 1.90 %, the neu-

trophil phagocytic activity is 21.0 £ 0.84 %, and the
phagocytic index is up to 1.0 + 0.09 % (Kokariev &
Masiuk, 2017). This is due to the haemopoietic organs
immaturity. They produce young forms of leukocytes
with a low phagocytosis capacity.

Physiological aspects of cellular immunity mecha-
nisms mounting in early ontogenesis piglets. Morpho-
logical changes in the tissue structure of the spleen and
thymus in early postnatal piglets are associated with their
adaptive functional rate during the first three weeks of
piglet life. They are characterized by an increase in the
lymphoid tissue percentage (Dai et al., 2017; Ding et al.,
2021). Before birth, the piglet lymph nodes only form a
full range of morphological markers of immunocompe-
tence in every tissue and cell type. Their functional devel-
opment begins after birth and continues until the end of
the lactation period (Zhang et al., 2019). In the late fetal
and early neonatal periods, there is an increase in the
absolute weight of the thymus, including its cortical zone,
and an increase in the number of thymic bodies in the
cerebral zone (Dai et al., 2017). At the moment of birth,
the thymus cortical zone occupies about 80 % of the
whole organ weight and contains about 95 % of all thy-
mocytes. Meanwhile, in the cerebral thymus layer, single
T-lymphocytes and Hassel bodies are detected. Their
number increases rapidly in piglets on the second day of
life. This is associated with the newborn immune system's
response to antigens. Thymus involution in piglets begins
during puberty (Ujcic-Vrhovnik et al., 2020). In one-day-
old piglets, the number of T-lymphocytes in the thymus is
about 78 %, on day 5 of life its level decreases to 55 %
and remains at this level for 2 months. The newborn pig-
let thymus also contains B lymphocytes, but their number
does not exceed 4 % (Ito et al., 2014; Dong et al., 2015).
Also, many lymphoid nodules are created in the lymph
nodes and spleen during proliferation immune cells. It
reflects the potential to initiate the response against vari-
ous antigens. This is confirmed by the intensive lymphoid
tissue development in the tonsils, spleen, feather plaques,
etc. In piglets of 2-week-old, secondary follicles appear in
many lymph nodes. Starting from 3—4-week, plasma cells
are found in the bone marrow (Sinkora & Butler, 2016).

The spleen parenchyma which is represented by red
and white pulp, is not clearly demarcated in newborn
piglets (Wang et al., 2020). White pulp makes up about
7 % of the organ parenchyma. During 7 days of life, the
organ weight increases almost 3 times. This leads to an
increase in white pulp by 16 %. The white pulp is com-
posed of lymphoid cells, including lymphocytes, lympho-
blasts, reticulocytes and macrophages. The generation of
all aforementioned cell types accompanied by the immune
system progress in newborn piglets and they development
during the first week of life. Newborn animals have an
unformed immune system during the first days of life, as
indicated by the lymphoid tissue development state at the
fetal level (Bak et al., 2019). This is also facilitated by
the morphological structure peculiarity of the placental
barrier between the sow and the fetus. The pig's placenta
is of a diffuse, epithelia-choroidal type. The placenta is
impervious to macromolecules, including antibodies. This
leads to the creation of an immune balance between the
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embryo or fetus and the mother's body (Vonnahme et al.,
2001).

The fetal immune system is formed in the late fetal pe-
riod due to the genetic potential realization and the pla-
cental barrier functioning (Bidarimath & Tayade, 2017).
The immune system's central organs in piglets are formed
at the end of prenatal development. Their maturation
occurs after birth, directly under the antigenic load influ-
ence (Haverson et al., 2009). It is accompanied by an
increase in the number of T-lymphocytes in piglets up to
2 months of age (Maciag et al., 2022).

Piglets during first two weeks of life are typified by a
decrease in the number of phagocytic cells. It is associat-
ed with the colostrum immune defense in newborns for-
mation. At the end of the first month of life, this indicator
increases, which is associated with the formation of their
own immune system (Bréa et al., 2020). At the same time,
during the first month of life, a gradual increase in the
number of T-lymphocytes occurs in the piglet's blood
(Bzk et al., 2019). By the end of the second month of life,
their number in the piglet blood achieves the adult pig
level. It should be noted that the number of leukocytes in
the newborn piglets' blood increases by more than 50 %
during the first day of life, mainly due to T-lymphocytes.
Whereas the B-lymphocyte level is several times lower
than in 4-6-month-old pigs, and after 4 weeks their num-
ber doubles (Ren et al., 2015; Kreuzer-Redmer et al.,
2018). Antibodies are detected in the blood of piglets
before birth. This reflects a placental barrier violation by
antigenic structures and the physical contact fetus with
antigens. This is because the first immunoglobulins syn-
thesis is possible in pig fetuses from the early fetal period
(Park et al., 2021; Rebollada-Merino et al., 2023).

The development and growth of immunocompetent
structures is autonomous in accordance with the genetic
potential due to the placental barrier (Wippermann et al.,
2018). It is determined by their ability to respond to the
antigen action entering the body immediately after birth.
Colostrum proteins are such an antigen, which activate
the immunocompetent newborn organs (De Carvalho et
al., 2023; Wang et al., 2023).

Under the colostrum proteins influence, lymphocytes
rapidly colonize the mucous membranes and lymph
nodes. As a result, prenatal lymphoid structures change
into competent ones. This is confirmed by the inhibition
of the immunocompetent structure’s formation for 20-30
days with late colostrum feeding. Thus, at the time of
birth, piglets form a complex of immunocompetence
morphological markers at the tissue and cellular levels.
After birth, their functional development is activated (Wu
etal., 2021; Jiang et al., 2022).

The immune components activity in piglets during the
first weeks of life has a downward trend. At the end of the
suckling period, immunity changes to an upward trend
due to the activation and intensification of their own im-
mune system components (Martins Soto et al.,, 2008;
Holda et al., 2020).

Postnatal developmental physiological processes in
mammals modulated with immunotropic chemicals.
Immunoglobulins can’t cross the placenta in pregnant
sow. Therefore, neonatal piglets are agammaglobulinemic
at birth. However, this limiting for immune protection

accompanied by weak growth of immunocompetent cells,
they cannot mount rapid immune responses at systemic
and mucosal sites (Salmon et al., 2009). The piglet sur-
vival depends directly on the acquisition of maternal
immunity via colostrum and milk. Protection by maternal
immunity is mediated by a number of factors, including
specific systemic humoral immunity, involving mostly
maternal IgG transferred from blood to colostrum and
typically absorbed within the first 36 h of life (Yao et al.,
2023). Passive mucosal immunity involves local humoral
immunity, including the production of secretory IgA
(sIgA), which is transferred principally via milk until
weaning (Quesnel et al., 2023). The mammary gland
(MG) produces slgA, which is, then secreted into the milk
via the poly-Ig receptor (pIgR) of epithelial cells (Jiang et
al., 2016). These antibodies are produced in response to
intestinal and respiratory antigens, including pathogens
and commensal organisms. Protection is also mediated by
cellular immunity, which is transferred via maternal cells
present in mammary secretions (Yuan et al., 2022). The
mechanisms underlying the various immunological links
between MG and the mucosal surfaces involve hormonal-
ly regulated addressins and chemokines specific to these
compartments. The enhancement of colostrogenic immun-
ity depends on the stimulation of systemic immunity,
whereas the enhancement of lactogenic immunity depends
on appropriate stimulation at induction sites, an increase
in cell trafficking from the gut and upper respiratory tract
to the MG and, possibly, enhanced immunoglobulin pro-
duction at the effector site and secretion in milk (Quesnel,
2011). In addition, mammary secretions provide factors
other than immunoglobulins that protect the neonate and
regulate the development of mucosal immunity-a key
element of postnatal adaptation to environmental antigens
(Yuan et al., 2022).

Maternal immunity plays a pivotal role in swine health
and production because piglets are born agammaglobu-
linemic and with limited cell-mediated immunity, i.e. few
peripheral lymphoid cells, immature lymphoid tissues,
and no effector and memory T-lymphocytes (Suzuki et
al., 2014; Poonsuk & Zimmerman, 2018). Swine do not
become fully immunologically competent until about 4
weeks of age, which means that their compromised ability
to respond to infectious agents during the first month of
life must be supplemented by maternal immune compo-
nents: circulating antibodies derived from colostrum;
mucosal antibodies from colostrum and milk; and im-
mune cells provided in mammary secretions (Kurihara et
al., 2019; Masiuk et al., 2022). Because maternal immuni-
ty is highly effective at protecting piglets against specific
pathogens, strengthening sow herd immunity against
certain diseases through exposure or vaccination is a
useful management tool for ameliorating clinical effects
in piglets and delaying infection until the piglets' immune
system is better prepared to respond (Grzeskowiak et al.,
2020; Zheng et al., 2021).

The immunological state of newborn animals’ issue
and its changes in the neonatal period have been suffi-
ciently studied. There are certain neonatal developmental
periods that are critical in postnatal ontogeny and are
associated with the immunodeficiencies development
(Navarro Alvarez et al., 2015; Hervé et al., 2022). This is
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indicated by the cortisol level, which changes in the
healthy piglets' blood during 7 months of life (Quesnel et
al., 2023). Thus, in piglets of 1-3 day old, the level of this
hormone is the highest, and ranges from 55.8-78.2
nmol/l. At the end of the first week of life, its concentra-
tion decreased to 34.15-46.00 nmol/l, and the lowest level
of the hormone was recorded in piglets of 25 day old and
in pigs of 2 and 3 months old — 19.9-30.6 nmol/l. This
indicates that during the first 2 week of life, piglets are in
a constant stress state, which occurs in animals at birth
and is associated with changes in environmental condi-
tions, activation of adaptation processes to the environ-
ment, etc. (Cheng et al., 2023) Also, an increase in corti-
sol levels is detected in piglets of 1, 5 and 6 months old,
which in the first case is associated with the stress devel-
opment due to weaning and a change in the feeding type,
and at an older age — the effect of feed toxins and patho-
gens (Maskal et al., 2021).

Age-related immunodeficiencies are mainly detected
in young pigs during the neonatal period and after wean-
ing. The first immunodeficiency state can develop in
piglets in the absence or insufficient colostrum consump-
tion in the first days of life, after a disruption of intestinal
absorption mechanisms, or at low immunobiological
components of colostrum levels, against the background
of stress experienced by the body after birth (Quesnel et
al., 2023). Currently, piglets are the most sensitive to
environmental influences (Fardisi et al., 2023).

The analysis of the piglets' mortality causes from birth
to 5 months old shows that the piglets' mortality on the
Ist day after birth is 13.5 %, including stillbirths, 3 % —
on the 2nd and 3rd day, 1.9 % — on the 4th day (McPeek
et al., 2023). Subsequently, piglet mortality gradually
decreases to 0.02 % in the period from 4 to 22 weeks after
birth. Such mortality rates are directly related to the func-
tioning of piglets' immune defence mechanisms level
(Bahrenthien et al., 2020). Newborns that do not receive
colostrum in the first 4-6 hours after birth die within the
first few days of life (Cheng et al., 2023). This is due to a
sudden change in the immunoglobulin’s concentration in
colostrum, which is characterised by a 50 % decrease in
the immune proteins level in colostrum 4—6 hours after
the first piglet is born, since the main piglet immune de-
fence mechanisms are colostral immunoglobulins of two
main classes — IgG and IgA (Wang et al., 2023). In this
regard, there are several critical periods in the first month
of life: the first day, when newborns should receive colos-
tral antibodies, and the end of the first week of life, when
the colostral antibody concentration in the neonatal pig-
let's blood reaches the lowest concentration (Martinez-
Boixaderas et al., 2022).

Within 2-3 weeks of birth, another critical neonatal
period is identified, which is associated with a decrease in
the colostral protective components level, mainly due to
immunoglobulins, against the background of an unformed
own immune system (Corsaut et al., 2021; Miguel et al.,
2021). The next critical period associated with the piglet's
immunodeficiency state is detected after weaning. At this
time, there is a sudden change in the feeding type — a
transition from dairy to concentrate feed. Against the
background of the feed stress development, piglets have
liver function disorders, immune defence mechanisms are

depleted, resulting in secretory immunoglobulin synthesis
disruption and reduced phagocytic cell activity (Saladri-
gas-Garcia et al., 2022; Sampath et al., 2022; Scollo et al.,
2023).

The immune system deficiencies development in
mammals necessitates the search for a set of measures
that would help prevent the pathology occurrence under
such conditions. One of these measures is the use of drugs
that directly or indirectly affect the body's immune system
mechanisms, or selectively, certain components (Storino
etal., 2023; Cull et al., 2023).

There are three groups of immunotropic drugs includ-
ing immunostimulants, immunosuppressants and im-
munomodulators. Immunomodulators are drugs that re-
store the immune system function in therapeutic doses.
That is why the immunological effect of immunomodula-
tory substances depends on the initial body immunity
status: these substances reduce elevated and, conversely,
increase decreased immunity indicators (Sepiashvili,
2015). Meanwhile, immunostimulants enhance immune
responses, bringing reduced indicators to normal values,
and immunosuppressants, on the contrary, suppress the
body's immune response (Khonina et al., 2017; Arefieva
et al., 2018).

There are 7 main groups of substances that have im-
munotropic properties: microbial, thymic, bone marrow,
cytokine, nucleotide, plant and chemical (Hadden, 1993).
Each group is divided into organic and chemical, except
for the latter, which is divided into high and low molecu-
lar weight substances. Their essence is based on the basic
immune system principles, the main activators of which
in the mammalian body are foreign organic substances of
a protein nature, accordingly, drugs based on this basis
are classified as exogenous substances. The immune re-
sponse development is driven by numerous immunoregu-
latory substances, the use of which also affects the im-
mune response. Drugs based on these substances are clas-
sified as endogenous (Desbois et al., 2016; Kim et al.,
2023).

The most pronounced immunomodulatory effect is
provided by muramyldipeptide (MDP), a minimal bacte-
rial wall peptidoglycan component (Grudyanov et al.,
2021). Preparations based on it belong to the immuno-
modulator's third generation. TIR is found in the pepti-
doglycan of all known gram-positive and gram-negative
bacteria. The main purpose of such drugs is to restore
haemopoiesis, leukopoiesis, and immunity (Ushkalova et
al., 2019). These drugs are widely used in medicine. In
the form of a lactobacillus cell wall hydrolysation, they
are used to correct the body's resistance and immune
system in patients with burns, cancer and respiratory
diseases (Jakopinv et al., 2012; Matsui et al., 2014).

The use of these drugs leads to an increase in haemo-
poiesis, with a particularly pronounced effect on leuko-
cyte synthesis. Under the TIR effect, phagocytic cells are
activated, the number of lymphocytes is normalised, cy-
tokine synthesis is enhanced, etc. (Kalyuzhin et al., 2015).
Thus, in order to correct the mammalian immune system
state during immunosuppressive periods of organism
development, it is necessary to use immunotropic drugs
that directly or indirectly affect the resistance mechanisms
and allow to ensure their optimally high level, and thus
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reduce the risk of infectious diseases in animals (Sriniva-
san & Babensee, 2020).

In spite of the fact that the use of immunotropic, pro-
biotic and biologically active substance-based drugs to
prevent the immunodeficiency development in animals
has been sufficiently studied, a number of unresolved
issues remain regarding their effect on newborn animals
in the first days of life (Choudhury et al., 2023). One of
the effective schemes for the use of immunotropic sub-
stances to address these issues is the use of corrective
substances in the mother-fetus-newborn organism com-
plex. This complex should be considered as a single sys-
tem, which components are closely interconnected, and
functional changes in each component affect the others
(Kokarev & Masyuk, 2016; Kokarev & Masyuk, 2017).

Influencing the newborn immune system indirectly,
through the mother's colostrum, by stimulating the sows'
immunity is an extremely effective way of using im-
munocorrective drugs. In most cases, these are substances
that are introduced into the sow's body with feed or paren-
terally (Alijotas-Reig et al., 2014; Maciag et al., 2022;
Yuan et al., 2022).

Correction of the sows' and piglets' adaptive capacity
is possible with the use of ascorbic acid. Feeding the latter
to sows 10 day before farrowing can increase the newborn
piglets' stress resistance during critical neonatal develop-
ment periods (Gaykwad et al., 2019; Zhang et al., 2023).
Biological metal compounds also affect the sows' immun-
ity. For example, feeding inorganic chromium compounds
to sows a week before farrowing results in a change in
antioxidant defence during piglet development's critical
periods, which contributes to the prooxidant processes
inhibition in their body (Liu et al., 2023). All these feed-
ing various substances to gestating sow schemes deter-
mine the antioxidants effect on preventing the stress and
immunosuppression development in piglets, against
which an increase in animal productivity is established
(Wang et al., 2022; Li et al., 2023).

The application of immunotropic substances in the
mother-fetus-newborn axis leads not only to an improve-
ment in piglets and their mother natural resistance, but
also improves their productive performance by increasing
young animal safety, increasing average daily weight gain
and reducing biological costs of adaptation and immuno-
reactivity (Jang et al., 2020). A good example is the use of
Echinacea purpurea extract in gestating sow. This helps to
increase immunity in piglets born from them. Such
changes occur due to the intake of biologically active
substances in the mother's milk and colostrum (Maass et
al., 2005).

Feed additives are also used to correct the immuno-
suppressive state of piglets after weaning. For this pur-
pose, starting from 3-5 day after birth, piglets are fed a
peat-based biologically active feed additive. As a result,
the piglets' safety has increased and their weight has in-
creased during the suckling period. This contributes to
increased stress resistance during weaning. Such changes
are associated with the hematopoiesis processes activation
against the background of a decrease in the immunosup-
pressive compounds functional load on the liver (Yefimov
et al., 2016). These compounds are formed in the intestine
during stress due to their absorption (Suwan et al., 2023).

There are reports on parenteral drugs administered to
piglets in the first days of life for immunobiological cor-
rection of their body's defensive reactions to influence
critical periods that may occur in postnatal ontogeny. One
of the most common substance groups used for this pur-
pose is tissue drugs (Papakonstantinou et al., 2023). It has
been established that biologically active substances con-
tained in thymus tissues can stimulate the T-cell compo-
nent of piglet immunity (Farmer et al., 2022). A much
more significant effect was observed after using an extract
of thymic tissues in piglets at 20 day old (Ruedas-Torres
etal.,, 2021).

The biogenic substances positive effect on the piglet
immune system is accompanied by an increase in haemo-
poiesis, which was marked by a significant increase in the
number of red blood cells, T- and B-lymphocytes and an
increase in the phagocytic activity of leukocytes in pig-
lets' blood (Brown et al., 2006). It should be noted that
cellular immunity in newborn piglets can also be stimu-
lated with fat-soluble vitamins and interferon, which
promotes the reorganisation of the lymphocyte membrane
receptor part and leads to increased plasma membrane
receptor expression (Langel et al., 2019).

The combination of tissue preparations from the thy-
mus and bone marrow used in piglets of the first days of
life promotes an increase in bactericidal and lysozyme
activity in the animal serum on day 5 (Benzoni et al.,
2013). Studies have shown that strengthening the immune
system in piglets is also possible with the use of a porcine
immunoglobulins injectable solution. Their parenteral
injection a week before weaning stimulates the level of
nonspecific resistance in piglets by activating factors (Li
etal., 2023).

Recent report evidence that the treatment with organic
acid preparations during critical periods showed a positive
effect on the state of natural piglet resistance (Jang et al.,
2020). It was confirmed by an increase in the animal
viability and productivity against the background of a
decrease in piglet mortality by 2.5-3 times. An increase in
immune defence was found in piglets fed sodium humate
in combination with succinic acid and trace elements after
weaning. This was reflected in an increase in the number
of T-lymphocytes in the blood, which is associated with
the succinic acid's ability to activate the phagocytic cells'
oxygenation, which promotes their proliferation. Also,
under the peat preparations influence, there is an increase
in the T- and B-lymphocyte differentiation against the
background of an increase in the number of red blood
cells and a decrease in the lymphocyte index (Yefimov et
al., 2016).

Current concepts and application of promising
strategies for modulating the immune response in
newborn piglets. Natural resistance in pigs is provided
by a number of cellular and humoral mechanisms that are
closely interconnected. All of them are dynamic indica-
tors that are determined by both the pigs' genetic charac-
teristics and adaptive changes to the various anthropogen-
ic and natural factors (Tang et al., 2022).

Sows are particularly sensitive to environmental
changes, as the pregnancy period causes a decrease in the
level of their immune defence mechanisms both at the
general and local levels, which affects the physiological
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adaptation reactions of both their organism and newborn
young animals, and correlates with the animal safety and
productivity level (Tuchscherer et al., 2012).

At the same time, newborn piglets, due to a number of
biological characteristics, are prone to the immunodefi-
ciency states development during the neonatal period of
life, which contribute to the occurrence of infectious dis-
eases and economic losses (Gava et al., 2017).

Due to the mechanisms of neonatal pathology devel-
opment in piglets and the sow's immune system peculiari-
ties, the use of immunotropic substances has become
widespread. They are used according to various schemes
both for sows during the farrowing period and directly to
newborn piglets (Jang et al., 2020). The latter option does
not allow to influence the newborn period immunodefi-
ciency, so it is more effective to correct the piglets' natu-
ral resistance mechanisms indirectly, through the mother's
body. The sows' immunobiological natural resistance
mechanisms are in close contact and, owing to the factors
of humoral and cellular defence mechanisms, provide
immunotolerance to fetal antigens. Therefore, an active
immunosuppressive or immunostimulatory effect on
sows' resistance mechanisms can lead to fetal develop-
mental disorders or fetal rejection (Wang et al., 2019).

Conclusion

Thus, at the time of birth, piglets form a complex of
immunocompetence morphological markers at the tissue
and cellular levels. After birth, their functional develop-
ment is activated. The immune components activity in
piglets during the first weeks of life has a downward
trend. At the end of the suckling period, it changes to an
upward trend due to the activation and intensification of
their own immune system components.

Thus, the critical piglet developmental periods during
the suckling period are based on immunodeficiency states,
which are caused by a decrease in the natural resistance
level and an increase in the animals' susceptibility to envi-
ronmental pathogens. These conditions contribute to the
piglets' death in the first days of life. To prevent the oc-
currence of immunosuppression in piglets, it is effective
to use immunotropic substances in the mother-colustrum-
newborn system, which purposefully or selectively affect
the protective mechanisms of both mother and fetus, limi-
tation the risk of developing an immunodeficiency state of
the newborn or, if it occurs, reducing its degree, increas-
ing the piglets' resistance capacity during postnatal ontog-
eny.

Prevent the immunodeficiency states development and
correct the immune protective mechanisms of both new-
borns and their mothers, it is necessary to use drugs with
immunomodulatory effects. Their use does not cause an
imbalance in the mother-colostrum-newborn immune
system and provides a less expressed but more effective
impact on their body. However, the literature does not
present exact data on the natural resistance efficacy in
sow during the second half of pregnancy. Furthermore,
the colostrum immunobiological parameters as well as
functional immune system characteristics remains unclear
for various molecular tools including new generation of

immunotropic chemicals to correct the mother-colostrum-
newborn axis functioning.
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