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ABSTRACT

Introduction. Modern pig farming in Russia is showing steady growth, which is accompanied by the introduction of new technologies aimed at increasing productive
performance and reducing dependence on antibiotics. This causes increased interest in biologically active products with immunostimulatory and immunomodula-
tory properties. Multiple studies confirm their positive effect on the intestinal microflora, immune status and overall productive performance of animals. However,
the morphofunctional and biochemical aspects of the action of these agents remain understudied, which highlights the necessity of further research in this field.
Objective. To justify the expediency of usingimmunomodulatory drug Immbaclys C for pigs during grower stage based on the analysis of the published resources
and experimental data.

Materials and methods. Sixty biological samples (blood) collected from grower pigs on the commercial pig farm in Kolomna Municipal Okrug, Moscow Oblast
in April — July 2024 were studied. The samples were tested using enzyme-linked immunosorbent assay, flow cytometry, and microscopy. The data was processed
using the statistical analysis software Statistica v.13.0.

Results. Course administration of Immbaclys C to grower pigs (22—113 days old) induced statistically significant enhancements in cellular and humoral immunity
markers, including elevated T- and B-lymphocyte counts, neutrophil phagocytosis, and IgG/IgM levels, demonstrating activation of immune defense pathways.
Conclusion. The dynamics of the parameters throughout the study period indicate a cumulative effect of the drug, particularly with respect to the relative count
of B-lymphocytes and the level of IgM, which may suggest its prolonged action upon repeated administration. These findings position Immbaclys Cas an effective
immunoprophylactic agent with potential for incorporation into veterinary health programs to control and preventimmunodeficiency in intensively reared young pigs.
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N3MeHeHe UMMYHONOTUYECKNX NTOKA3aTeNeii KpoBI Y NOPOCAT
Ha JI0paLLMBAHNN IO/, BO3AENCTBUEM ONONOTNYECKN AKTUBHON

}J,06aBKVI Hd OCHOBE J1N3dTd 6a|<Tep|/||7|

3. 0. Cappixos, C. B. Depotos
Orb0Y BO «Poccuitckuii rocynapcTBenHblii arpapHblit yHusepcuter — MCXA umenn K. A. Tamupsazea» (Orb0Y BO PTAY — MCXA umenn K. A. Tumupasesa),
yn. Tamupazesckas, 49, . MockBa, 127434, Poccua

PE3IOME

BBepeHue. CoBpemeHHOe (BUHOBOACTBO B Poccu AeMOHCTPUpYET CTabUNbHBIiA POCT, KOTOPbIiA CONPOBOXAAETCA BHEAPEHIEM HOBbIX TEXHONOTYIA, HaNPaBNeHHbIX
Ha yBenuyeHue NPOAYKTUBHOCTY 1 CHUXEHWE 3aBUCMMOCTU OT aHTUOMOTUKOB. 3T0 Bbi3bIBAeT NOBbILIEHHbII MHTEPeC K OUONOrNYecky aKTMBHBIM Npenapartam,
06124al0LLIM UMMYHOCTUMYANPYIOLLUMI U UIMMYHOMOAYAMPYHOLLMMI (BOACTBAMIU. MHOMXeECTBO CCne0BaHNil NOATBEPXAAIOT X NONOXKIUTENbHOE BAMAHUE
Ha KULLeYHYI0 MUKPOGNOPY, UMMYHHDII CTaTyC 1 06LLYI0 NPOAYKTUBHOCTD XMBOTHBIX. O4HAKO MOPGOPYHKLMOHANbHDIE 11 BroXMUMYeCKMe acneKTbl AelicTBINA
3TUX CPEACTB OCTAIOTCA HEAOCTATOUHO M3YUEHHBIMM, YTO NOAYEPKUBAET HEOOXOAMMOCTb AANbHEMLLNX UCCNeL0BaHMIA B 3TOl 06nacTy.

Lienb nccnegoBanmA. Ha ocHoBe aHanu3a cywecTytoLLeli nUTepaTypbl i SKCNePUMEHTANbHbIX AaHHbBIX 000CHOBATb LieNIecoobpa3HOCTb UCNONb30BaAHMA Npe-
napara «/imm6aknu3 C», 06nagatoLero MMMyHOMOAYAUPYIOLMMU CBOICTBAMM, AIA OPOCAT B NEPUOZ UX AOPALLMBAHUA.

Marepuanbi u metofbl. VccnenoBanu 60 06pa3LioB 6ronoruyeckoro matepuana (Kposi), Noy4eHHOro 0T NOPOCAT Ha opaLLyBaHuY B anpene— uione 2024 .
Ha CBIHOBOAYECKOM KOMMIEKCE NPOMbILLIIEHHOMO TUMA, PACNON0XEHHOM Ha Tepputopun KoomeHckoro ropogckoro okpyra Mockockoii o6nacti. Miccnegosaxua
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MpOBOAMANCH METOAAMMU UMMYHODEPMEHTHOrO aHan3a, MPOTOYHOI LUTOMETPUY, MUKpockonui. 06paboTka AaHHbIX 0CYLLECTBAANACH C UCMONb30BaHUEM
naKeTa CTaTUCTUYeCKkoro aHanu3a Statistica v.13.0.

Pe3ynbratbl. KypcoBoe BBepeHNe npenapata «Mmmbaknus C» nopocaTam Ha AopaLynBaHun B Bopacte 22—113 ¢yt 06yCn0BIUNO CTaTUCTUYECKN 3HAUMMOE
MoBbILLEHIe NOKa3aTeneil KNETOYHOro ¥ ryMopanbHOro 3BeHbeB MMYHHOI CUCTEMbI, BKII0YasA yBenuueHue abcontoTHOrO U OTHOCUTENBHOTO COAepXaHua
T- n B-numdoumToB, harouutapHoil akTUBHOCTI HEATPODWIOB, a TaKXKe KOHLEHTPALMK MMMYHOTN06YNMHOB KNaccoB G 1 M, uTo ykasbiBaeT Ha akTUBaLMIO
cneunduueckix v HecneunduUeckux MexaH3mMoB UMMYHHON 3aLLUUTbI.

3aKniouenne. [liHamuka nokasateneii B TeyeHve UCCIeAYyeMOro Nepiofa CBUAETENbCTBYET 0 HakoNUTeNbHOM IddeKTe npenapata, 0Co6eHHO B OTHOLLIEHUY OTHOC-
TeNbHOro cofepxanua B-numoowwTos u yposHa IgM, 4To MoXeT yKa3blBaTb Ha ero NPOSOHTUPOBAHHOE BO3AEIICTBYUE NPU MHOTOKPATHOM NpuMeHeHIK. lonyyeHHble
JaHHble N03BOAAKT paccmaTpyueaTh «Mmmbaknn3 O kak 3pdeKTnBHOe CPeCcTBO MMMYHONPOGUNAKTUKM, NOTEHLMANbHO NPUFOSHOE ANA BKIIOYEHNA B BETEPUHAPHbIE
(XeMbl 03710pOBNEHMA 1 NPOPUNAKTUKY MMMYHOZEDULIMTHBIX COCTOAHMIA Y MONOLHAKA CBIMHEIA, BbIPALLIMBAEMOTO B YCTIOBUAX UHTEHCUBHDIX TEXHONOT M.

KnioueBble c1ioBa: peMOHTHblE CBUHKIA, UMMYHUTET, IMMYHOMOZYNIATOPbI, UMMYHOCTUMYNATOPBI, «/IMM6aknu3 G, T- u B-numdouuTsl, uMMyHorno6ynuHb, darouuto3

bnaropapHocTu: Uccnegosaxue npoBeseHo B pamkax AoroBopa ot 11anpensa 2024 1. N2 23/24 Ha BbinonHeHe HayuHo-UCCNeS0BaTeNbCKIX PabOT N0 U3yyeHuto
npenapara «/immbaknu3 (», 3akniouennoro mexzay 000 «HUTA-OAPM» n OF60Y BO PTAY — MCXA umenn K. A. Tamupazesa. KonnekTus aBTopoB Bbipaxaer
npu3HaTensHocTb pykosoactBy 000 «HUTA-OAPM» (r. Capato) 1 000 CITK «MawkuHo» (r. KonomHa) 3a nomoLLb B 0praHu3aLum 11 NpoBeaeHr UCCef0BaHMi.
ABTOpbI NPU3HATENbHBI BCEM MCCNEA0BATENAM, YYaCTBOBABLLMM Ha Pa3HbIX STanax peanu3aLui 310/ pabotbl.

[inauntupoanus: Cagbixos . 0., Oenotos C. B. 13meHeHre uMMYHoNOrueckux nokasarenei KpoBM y NOPOCAT Ha AOPaLLMBaHM NOA BO3AeACTBUEM b10N0-
TUYecKy aKTUBHOI K06BKY Ha OCHOBE Nu3aTa baKTepuit. BemepuHapus cezo0ns. 2025; 14 (4): 383-390. https://doi.org/10.29326/2304-196X-2025-14-4-383-390

KoHdnukt untepecos: Penotos C. B. ABNAETCA uneHOM peAKoaneruy XypHana «BetepuHapus cerofiHa», Ho HUKKOro OTHOLLEHWA K PeLLeHIto ony6anKoBaTb
3Ty CTaTblo He UMeeT. PyKonuch NpoLuna NpUHATYHO B XypHane NpoLesypy peLieH3upoBaHiA. ABTOPbI AeKNApUPYIOT OTCYTCTBUE ABHbIX U NOTEHLMANBHBIX KOH-
GNUKTOB MHTEPECOB, CBA3aHHbIX ¢ NybNMKaLMeli HaCTOALLEN CTaTbU.

[ins koppecnoxpenuuu: Oegotos Cepreii BacunbeBuu, 4-p BeT. Hayk, npodeccop, 3aBeaytoLuil kadeapoii BeTepuHapHoil MeanumHbl OTB0Y BO PTAY — MCXA

umenn K. A. Tumupssesa, yn. Maceunas, 2, r. Mockga, 127550, Poccus, serfv@mail.ru

INTRODUCTION

Modern commercial pig farming in Russia is show-
ing steady growth, which is accompanied by the in-
troduction of new technologies aimed at increasing
productive performance and reducing dependence
on antibiotics. This causes increased interest in bio-
logically active products with immunostimulatory
and immunomodulatory properties [1, 2]. Multiple
studies confirm their positive effect on the intestinal
microflora, immune status and productive perfor-
mance of pigs [3, 4, 5]. However, the morphofunc-
tional and biochemical aspects of the action of these
agents remain understudied, and the differences in
the formulations of the products call for a systematic
method of their administration [6].

Russia holds a leading position in global pork
production: by the end of 2023, the increase in live
weight on the commercial farms reached 340 ths
tons, which is 6.5% higher than in the previous
year [1]. The industry’s development is being driven
by vertically integrated holdings and environmen-
tally focused technologies implemented by the larg-
est agricultural establishments [7]. A significant role
is played by the state support program implemented
since 2018 and aimed at modernizing production,
reducing the environmental burden and increasing
efficiency [1, 2].

The prospects of the industry are associated with
the introduction of environment-friendly technolo-
gies, expansion of export marketsand supportforsmall-
scale farming [2, 8]. Of particular relevance is the de-
velopment and introduction of antibiotic-alternative
products with immunostimulatory and immuno-
modulatory effects, including immunostimulating
and other biologically active compounds [4, 9].

The aim of the present study is to justify the effica-
cy of theimmunomodulator Immbaclys C for grower
pigs, based on the analysis of the published data and
experimental material. The objectives of the study
involve experimental assessment of the immuno-
modulatory effect of Immbaclys C and determina-
tion of its effect on the immunological parameters
of pig blood.

MATERIALS AND METHODS

The study was conducted on the commercial
pig farm in the Moscow Oblast, Kolomna Municipal
Okrug, Industria settlement, from April to July 2024.
Sixty grower pigs were included in the experiment.
The pigs were selected using the matched-pairs
method according to the following parameters:
Landrace and Large White cross-breeds, females,
22-113 days of age, 7-48 kg body weight. All animals
were raised at agricultural cooperative “Mashkino”;
they were not moved during the study and stayed
in the standard housing conditions. The animals
were divided into two groups of 30 animals: control
and experimental groups. Pigs in both groups were
housed under identical conditions, with standard-
ized management of environmental factors, feed-
ing, veterinary monitoring, and light cycles [10]. The
diet of the experimental group was supplemented
with Immbaclys C, a bioactive additive demonstrat-
ing expressed immunomodulatory and probiotic
properties.

Immbaclys C (rights holder; registration cer-
tificate holder: NITA-FARM) is an immunotropic
agent and immunomodulator (pharmacotherapeu-
tic group; ATC code recommended by the World
Health Organization: otherimmunomodulators). It is
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formulated as a modified-release coated granules
for oral administration. Each 1 g of the product con-
tains a protein-lipopolysaccharide complex of anti-
gens derived from lysate of Bordetella bronchiseptica,
Haemophilus parasuis, Streptococcus suis — 10 mg, as
well as the following excipients: monosodium gluta-
mate, D-mannitol, propyl gallate, macrogol cetostea-
ryl ether (polyethylene glycol-25-cetostearyl ether),
sugar, povidone K-30, quinoline yellow food colorant
(E104), and chalk.

The substance was administered in accordance
with the manufacturer’s instructions (0.6 g per
1 kg of feed) in a dosage calculated for the body
weight of the animal, daily throughout each course
of treatment. The control group received a standard
diet without any additional supplements. The ex-
periment design included three recurring courses:
course I: April - May, course IIl: May — June, course llI:
June - July 2024. Each course lasted 14 days with
21-day intervals. In each of the three courses, four
blood samples were collected from the jugular vein:
day 0 - before the start of the product administra-
tion, day 8 - at the stage of the immune response
formation, day 15 - at the peak of the therapeutic
effect, day 22 - at the end of the course. Laborato-
ry blood tests were performed at the Department
of Veterinary Medicine, Russian State Agrarian Uni-
versity — Moscow Timiryazev Agricultural Academy.

The volume of blood collected in one sample did
not exceed 10 mL, which is within the permissible
norms and has no adverse effect on the physiological
state of the animals [11]. The use of the test product
Immbaclys C concurrently with routine vaccinations
and antibiotics was not allowed in order to avoid
distortion of the study results. The following indi-
cators were analyzed: concentration of IgG and IgM
using enzyme-linked immunosorbent assay (ELISA);
relative and absolute count of T- and B-lymphocytes
using flow cytometry; phagocytic activity using mi-
croscopy. The data was processed using the statisti-
cal analysis software Statistica v.13.0. To assess the
reliability of the differences, Fisher’s exact test and
the Mann — Whitney U test were used. The level of
statistical significance was assumed to be p < 0.05.

The study procedure was approved by the local
ethics committee. All procedures involving animals
adhered to ethical standards for humane treat-
ment [12]. During the entire experiment, no be-
havioural or physiological deviations were reported
in any animal.

The selection of the analytical parameters was
based on the sensitivity of T- and B-cell-mediated
immunity to theimmunomodulatory agent[13]. The
studies show that when biologically active substances
are used, an increase in immunoglobulin titres and
activation of phagocytosis are reported [6]. Biologi-
cally active substances also contribute to the normal-
ization of the intestinal microbiota and suppression
of inflammatory processes [14]. According to the pre-
liminary data, Immbaclys C, can be classified as a pro-
longed-action supplement. Its efficacy may increase
when administered in courses with 30-day intervals.

The physiological characteristics of growing pigs
aged 22-113 days involve active morphogenetic
restructuring of the intestines [15]. At this time,

the crypts form and the villi lengthen in the small
intestine, while the lymphoid tissue matures [16].
Biologically active additives administered during
this period improve the body resistance to oppor-
tunistic microflora. This fact is supported by the ex-
perimental data on increased production of pro-
tective mucus and activation of small intestine
epithelial cells [17].

The repeatability of experimental conditions
was ensured through the automated feed and wa-
ter supply systems [18]. Temperature, humidity, and
ammonia levels were monitored daily. The feed lots
were standardized and tested for mycotoxins [19].
Such control of external factors excluded any influ-
ence on the immune response [8], which correspon-
ded to the reproducibility principles in veterinary
research [20].

The trial design incorporated a comprehensive
approach integrating immunological, physiological,
and hygiene control parameters. At each stage, not
only laboratory parameters were monitored, but also
such factors as behavior, productive performance,
and feed intake. The pigs from both groups were pro-
vided with equal opportunities for physical activity.
The animals were housed in individual pens. This al-
lowed minimizing the variability within the groups.

The study protocol complied with the internation-
ally recognized guidelines for the use of farm animals
in research [13]. Herewith, both daily and seasonal
changes in physiological functions were recor-
ded [21]. All the animals were kept in the same room
throughout the experiment. The animal handlers had
no information about which group was the control
one, which eliminated potential bias. The use of this
blinded design contributed to increased objectivity
of the obtained results.

RESULTS AND DISCUSSION

To analyze theimmune status indicators of the re-
placement gilts after Immbaclys C course treatment,
data obtained by calculating group means (control
and experimental groups) were used, based on in-
dividual animal health assessments. Based on these
data, mean values for each immunological parameter
were calculated, and tables were prepared to enable
comparative analysis between the groups. Dynamics
of the product’s action within each course, as well as
summary data, were analyzed.

Following the first course of Immbaclys C admin-
istration, pigs in the experimental group demonstra-
ted a significant increase in T-lymphocyte levels (Ta-
ble 1). The absolute cell count of this population was
5.20 x 10°/L compared to 4.55 x 10%/L in the control
group (an increase of 14.29%, p < 0.001). The rela-
tive count of T-lymphocytes also increased — 25.12%
compared to 20.10% in control animals (a difference
of 5.02 percentage points (pp), p < 0.001). These
changes indicate activation of the cellular immune
response, which is consistent with the results ob-
tained forimmunomodulators capable of enhancing
T-cell activity in farm animals [11, 18]. Immbaclys C,
as a drug with pronounced immunostimulatory
properties, aids to the enhancement of the function-
al activity of the lymphocyte immunity and forma-
tion of strong cellular protection.
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Comparative analysis of the humoral immunity
parameters also revealed positive dynamics in pigs
from the experimental group. The absolute B-lym-
phocyte count reached 4.01 x 10%L compared
to 3.39 x 10°%/L in the control group (an increase
of 18.30%, p < 0.001), and the relative count was
18.77% compared to 15.15% (a difference of 3.62 pp,
p =0.0102). An increase in the B-cell count indicates
the activation of antibody production, which is es-
pecially important in the context of early immuno-
prophylaxis in pigs. According to the published data,
immunomodaulators activate the humoral immunity
by stimulating B-lymphocyte differentiation and en-
hancing immunoglobulin synthesis [22, 23, 24]. Such
agents enable the formation of the functionally com-
plete humoral response already at the early stages
of rearing [17, 25].

The neutrophil phagocytic activity in the exper-
imental group was 64.88% compared to 56.98% in
the control group (a difference of 7.90 pp, an increase
of 13.86%, p < 0.001). This indicates an increase in
nonspecific resistance and activation of the innate
immune response. An increase in phagocytic func-
tion indicates the systemic effect of Immbaclys C
on non-specific protection, including activation
of the lysosomal apparatus and cytokine secre-
tion [9, 10]. Immunostimulating substances also
enhance the expression of phagocyte surface re-
ceptors thus increasing their antigen recognition
capacities [9, 25].

Theimmunoglobulinlevels confirm the overalltrend
towards the increase of the specificimmune response
in pigs from the experimental group. The IgG level was
7.58 mg/mL compared to 6.25 mg/mL in control ani-
mals (an increase of 21.28%, p < 0.001), and IgM level
reached 2.82 mg/mL compared to 2.40 mg/mL in the
control group (an increase of 17.50%, p < 0.001).These
changes are interpreted as activation of the primary
and secondary humoral responses, especially under
repeated immunostimulatory exposures. Literature
sources emphasize thatimmunomodulators enhance
IgG and IgM synthesis through activation of B-cells
and improved cooperation between T- and B-lympho-
cytes [21, 26]. Such dynamics allows for the formation
of stable and balanced humoral immunity in young
animals [12, 16].

Table 1

During the second course of the experiment,
the positive dynamics of changes in immunologi-
cal parameters in pigs from the experimental group
continued compared to the control group (Table 2).
The absolute T-lymphocyte count was 5.42 x 10%L,
whereas in the control group it was at the level of
4.58 x 10°/L (an increase of 18.34%, p < 0.001). The
relative T-cell count reached 32.63% compared to
20.23%in control animals (the difference was 12.40 pp,
p < 0.001). These data indicate the cumulative acti-
vating effect of Immbaclys C on the cellular compo-
nent of the immune system. According to the liter-
ature sources, prolonged use of immunostimulators
promotes enhanced T-lymphocyte differentiation
and strengthens the population immune response
in young pigs [4, 14, 15].

A similar trend of changes was reported for B-lym-
phocytes. Their absolute count in the experimental
group was 3.87 x 10°/L compared to 3.62 x 10°/L in
the control group (an increase of 6.90%, p = 0.0149),
and their relative count was 28.76% compared to
15.31% (a difference of 13.45 pp, p < 0.001). This
may indicate the continued activation of the hu-
moral immune system, which promotes the specific
antibody production. As demonstrated in a number
of studies, the immunostimulators activate B-cells,
increase effectiveness of their antigen-presenting
function, and stimulate the immunoglobulin pro-
duction [22, 23, 24]. These mechanisms are import-
ant at the stage of adaptive immunity formation and
increase the young animals’ resistance to infectious
agents [17, 25].

Phagocytic activity in the experimental group
reached 65.80%, while in the control group it
was 55.41% (a difference of 10.39 pp, an increase
of 18.75%, p < 0.001). The data indicate a sustained
enhancement of the innate immune response fol-
lowing repeated administration of Immbaclys C.
Immunostimulators can increase the activity of neu-
trophils and macrophages, as well as enhance their
capacities for pathogen recognition and destruc-
tion [10, 27]. According to literature sources, the use
of immunomodulating agents is accompanied by
stimulation of phagocytosis due to the activation
of receptor complexes and production of innate im-
munity mediators [9, 18].

Mean immunological parameters in pigs of control and experimental groups after course | (April — May 2024)

Indicator Experimental group Control group
T-lymphocytes, 10°/L 520+0.11 4.55+0.05
T-lymphocytes, % 25.12+0.68 20.10+0.18
B-lymphocytes, 10°/L 4.01+0.08 3.39+0.03
B-lymphocytes, % 18.77£0.35 15.15+0.13
Phagocytic activity, % 64.88 +0.30 56.98 +0.17
IgG, mg/mL 7584017 6.25+0.13
IgM, mg/mL 2.82+0.10 240+0.08

Fisher's exact test p < 0.005.
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Table 2

Mean immunological parameters in pigs of control and experimental groups after

course Il (May — June 2024)

Indicator Experimental group Control group
T-lymphocytes, 10°/L 5.42+0.39 4.58+0.26
T-lymphocytes, % 32.63£6.59 20.23+£1.09
B-lymphocytes, 10°/L 3.87£0.51 3.62+0.16
B-lymphocytes, % 28.76 £9.89 15.31+0.80
Phagocytic activity, % 65.80 £1.26 55.41+£0.81
g6, mg/mL 742110 6.61+034
lgM, mg/mL 3.05+0.41 273+051

Fisher's exact test p < 0.005.

The immunoglobulin indicators demonstrate fur-
ther strengthening of humoral immunity. The IgG lev-
el in the experimental group was 7.42 mg/mL com-
pared to 6.61 mg/mLin the control group (an increase
of 12.25%, p = 0.0005), and IgM was 3.05 mg/mL
compared to 2.73 mg/mL (an increase of 11.72%,
p =0.0097).This reflects activation of both the prima-
ry and secondary immune responses and indicates
a sustained immunostimulating effect of Immba-
clys C. According to the published data, immuno-
modulators enhance expression of genes responsi-
ble for IgG and IgM synthesis, as well as promote the
interaction between T- and B-lymphocytes, which
contributes to the comprehensive activation of
the immune system [21, 26]. These observations are
supported by the experimental results of the current
study and emphasize the effectiveness of the course-
based administration of the agent.

During the third course of Immbaclys C biological-
ly active supplement administration, a consistently
positive dynamics of immunological parameters was
reported in pigs in the experimental group as com-
pared to the control group (Table 3). The absolute
T-lymphocyte count in the experimental group was
5.56 x 10°/L, which exceeds the value in the control
group (4.55 x 10%/L) by 22.20% (p < 0.001). The rela-

tive T-cell count was also higher: 33.10% compared
to 19.94% in the control animals (the difference was
13.16 pp, p < 0.001). This confirms the continued
stimulatory effect of Immbaclys C on the cellular
compartment of the immune system. Similar data
were obtained with prolonged use of immunomod-
ulatory agents that promote enhanced differentia-
tion of T-lymphocytes and maintain their functional
activity [4, 14, 15].

The B-lymphocyte counts in the experimental
group also demonstrated an increase. The absolute
countwas 3.94 x 10°/L compared to 3.49 x 10°/Lin the
control group (an increase of 12.90%, p < 0.001), and
the relative count was 29.00% compared to 15.06%
(a difference of 13.94 pp, p < 0.001). This indicates the
continued activation of the humoral immune system.
Such shifts are typical for the course-based use of
immunostimulators that enhance production of the
antibodies and increase the functional maturity of
the B-cells [22, 23, 24]. According to the published
data, the effect of immunomodulators on adaptive
immunity is manifested in enhanced activation of
B-lymphocytes and increased immunoglobulin
levels [17, 25].

Phagocytic activity in the experimental group
was 67.11% compared to 57.23% in the control

1|\.Ilaebe:: ?mmunological parameters in pigs of control and experimental groups after course Ill (June — July 2024)

Indicator Experimental group Control group
T-lymphocytes, 10°/L 5.56+0.37 455+0.57
T-lymphocytes, % 33.10+7.15 19.94 +1.40
B-lymphocytes, 10°/L 3.94+041 3.49+0.27
B-lymphocytes, % 29.00 £ 10.13 15.06 + 0.47
Phagocytic activity, % 67.11+2.39 57.23+1.56
lgG, mg/mL 7.88+£0.83 6.48+£0.27
IgM, mg/mL 3.17+0.54 2.21£04

Fisher's exact test p < 0.005.
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group (a difference of 9.88 pp, an increase of 17.26%,
p < 0.001). These data indicate the maintenance of
a high level of nonspecific resistance, which is one
of the indicators of the immunostimulator action.
Immbaclys C promotes the activation of neutrophils
and macrophages, as well as an increase in the ex-
pression of molecules responsible for the pathogen
destruction [3, 9, 18, 27].

The immunoglobulin level in the experimental
group was also higher than in the control group. IgG
was 7.88 mg/mL compared to 6.48 mg/mL (an in-
crease of 21.60%, p < 0.001), and IgM was 3.17 mg/mL
compared to 2.21 mg/mL (an increase of 43.44%,
p < 0.001). These parameters indicate a powerful
stimulation of both the primary and secondary hu-
moral immune responses. Long-term administration
ofimmunomodulators contributes to the sustainable
synthesis ofimmunoglobulins, as reported by a num-
ber of authors who note increased expression of IgG
and IgM genes in animals after repeated administra-
tion of the immunostimulating agents [21, 26].

A comparative analysis of the mean immunolog-
ical parameters between the experimental and con-
trol groups based on the results of three courses of
Immbaclys C administration revealed significant dif-
ferences in favor of the experimental group (Table 4).
The absolute T-lymphocyte count was 5.39 x 10°/L
compared to 4.56 x 10%L (an increase of 18.20%,
p < 0.001), and the relative count was 30.29% com-
pared to 20.09% (a difference of 10.20 pp, p < 0.001).
The resulted data indicate maintenance of the
agent’s activating effect on the cellular immunity
and support its prolonged effect when adminis-
tered course-based. The immunomodulatory action
of Immbaclys C contributes to the maintenance of
the functional activity of T-lymphocytes and their
sustained circulation in peripheral blood [4, 14, 15].

B-lymphocyte counts also demonstrated higher
levels in the experimental group. The absolute count
was 3.94 x 10°/L compared to 3.50 x 10°/L in the con-
trol group (an increase of 12.57%, p < 0.001), and
the relative count was 25.51% compared to 15.17%
(a difference of 10.34 pp, p < 0.001). This indicates
an increased humoral immune response associated
with the B-cell proliferation and activation against
the background of the agent’s systematic exposure.

Table 4

Immunostimulators, including Immbaclys C, pro-
mote activation of the B-cell immunity and stimu-
late the immunoglobulin synthesis at all stages of
the immune response [22, 23, 24].

The phagocytic activity of neutrophils in the ex-
perimental group was 65.93% compared to 56.54%
in the control group (a difference of 9.39 pp, an in-
crease of 16.60%, p < 0.001). This confirms the en-
hancement of the innate resistance under the agent’s
effect. Immbaclys C demonstrates the ability to sus-
tain the activation of non-specific immune defense
mechanisms, including the stimulation of phago-
cytosis and the expression of functional receptors
on innate immune cells [3, 9, 18, 27].

Analysis of the immunoglobulin content re-
vealed an increase in IgG levels up to 7.62 mg/mLin
the experimental group compared to 6.45 mg/mLin
the control group (an increase of 18.14%, p < 0.001),
and IgM levels up to 3.01 mg/mL compared
to 2.45 mg/mL, respectively (an increase of 22.86%,
p <0.001).These data indicate high activity of the hu-
moral immunity of the immune system and mainte-
nance of the immunostimulatory effect throughout
the entire period of exposure to the agent. The im-
munomodulators activate the antibody production
by enhancing the interaction between T- and B-lym-
phocytes and expression of genes responsible for the
immunoglobulin synthesis [21, 26].

CONCLUSION

Course-based administration of the immunomod-
ulatory agent Immbaclys C to grower pigs aged 22—
113 days resulted in a statistically significant growth
of the cellular and humoral components of the im-
mune system, including an increase in the absolute
and relative T- and B-lymphocyte counts, phagocytic
activity of neutrophils, as well as I9G and IgM con-
centration, thus indicating activation of specific and
nonspecific immune defense mechanisms.

The differences between the experimental and
control groups across all key immunological param-
eters in all three courses were of high statistical sig-
nificance (p < 0.05-0.001), which confirms the reli-
ability of the results obtained and enables confident
assessment of the pronounced immunostimulatory
effect of the agent under commercial use.

Generalized mean immunological parameters in pigs from the control and experimental groups over the entire experimental period

Indicator Experimental group Control group
T-lymphocytes, 10°/L 539+033 456+0.33
T-lymphocytes, % 30.29+6.36 20.09 +0.94
B-lymphocytes, 10°/L 3.94+0.35 3.50£0.19
B-lymphocytes, % 25.51+£8.92 15.17 £0.50
Phagocytic activity, % 65.93+1.72 56.54+£1.25
IgG, mg/mL 7624075 6.45+0.28
IgM, mg/mL 3014039 245+0.41

Fisher's exact test p < 0.005.
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The dynamics of the parameters over the study
period demonstrates a cumulative effect of Immba-
clys C, particularly in respect to the relative B-lym-
phocyte count and IgM level, which may suggest
a prolonged action of the agent upon its repeated
administration.

These findings position Immbaclys C as an effec-
tive immunoprophylactic agent, with a potential for
incorporation into veterinary health programs to
control and preventimmunodeficiency in intensively
reared young pigs.

The limitations of the research included the use
of animals of the same age category and homoge-
neous genotype, as well as conducting experiments
within the same production facility. This necessitates
a careful approach to the interpretation of the results
and their extrapolation to other populations and
housing conditions.
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