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ABSTRACT

Introduction. Post-weaning period in pig production is a critical phase that determines the herd’s future productivity and health. Stress from dietary changes,
regrouping, and altered microclimate leads to post-weaning syndrome. Its underlying mechanism is transient immunosuppression resulting from hyperactivity
of the hypothalamic-pituitary-adrenal axis and increased cortisol levels. For this reason, it is essential to develop immunocorrective strategies during this period.
Objective. To assess impact of an oral polyvalent bacterial lysate immunomodulator (Bordetella bronchiseptica, Haemophilus parasuis, and Streptococcus suis) on
hematological parameters and immune system activation of piglets.

Materials and methods. Sixty blood samples of piglets taken from April to July 2024 on a pig farm in the Moscow Oblast were tested. Laboratory tests were
conducted at the Russian State Agrarian University — Moscow Timiryazev Agricultural Academy using a hematology analyzer. Statistical analysis was performed
using Statistica v.13.0.

Results. In a three-phase experiment involving experimental and control groups of piglets (n = 30), a course-based approach to Immbaclys C use induced
pronounced changes in hematological parameters. A statistically significant and reproducible trend toward activation of the immunity lymphocyte component was
revealed. All parameters remained within the normal range, indicating no negative impact of the tested medication on the hematopoiesis.

Condlusion. Three courses of Immbaclys C (14 days per one course, with a 21-day interval) induced a sustained immunostimulatory effectin piglets, along with im-
proved zootechnical parameters. Hematological analysis revealed no deviations from normal values, confirming good tolerability and safety profile of the medication.
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13-3a TUNePaKTUBHOCTI FUNOTaNnamo-runopu3apHo-HaLnoueyHNKOBOM 0CU 1 MOBBILLEHHOTO YPOBHA KOPTU30/1a, KOTOPbIA NOAABAAET UMMYHUTET U pa3pyLuaeT
NMMQOMIHBIE KNETKI, CHINKAA YCTORYNBOCTL NOPOCAT K PECIUPATOPHBIM U KMLLEUHBIM MHOEeKLMAM. [10 3T0ii npuumMHe pa3paboTka CpeACTB ANA UMMYHOKOpPeKLMM
B 3TOT NEPUOJ KpaliHe BaXHa.

Lienb uccnepoBanmsa. OueHUTb BANAHIE NepopanbHOro MMMYHOMOAYNATOPA Ha OCHOBE NOANBaNeHTHOro bakTepuanbHoro nu3ara (Bordetella bronchiseptica,
Haemophilus parasuis v Streptococcus suis) Ha remaTonoruyeckie NoKasaTenin 1 akTUBALMIO UMMYHHOI CUCTEMbI MOPOCAT.

Matepuanbi n meTopbl. Viccnenosany 60 06pa3LoB KpoBY NOPOCAT, B3ATbIX canpens no uionb 2024 . Ha cBHokomnnekce B MockoBckoil 0bnactu. JlabopatopHble
uccnegosanua nposogunn B OIb0Y BO «Poccuiickmil rocynapcTerHblii arpapHblit yHusepcutet — MCXA umenn K. A. TamupAaseBa» Ha rematonornyeckom
aHanu3arope. (ratucTuyeckyto 06paboTky BbINOAHANM C UCMONb30BaHWEM Nporpammbi Statistica v.13.0.

Pe3ynbratbl. TpexdasHblil 3KcepuMeHT ¢ onbiTHOIA (1 = 30) 1 KOHTPOAbHON (n = 30) rpynnamu NOPOCAT NOKa3an, uTo KYpcoBoe NpUMeHeHue npenapata
«/Immbaknu3 (» 0ka3ano BbipaxeHHyIo AMHAMUKY reMaTonornyeckix nokasareneil. BoiABneHa craTucTuyecku 3Hayumas 1 BOCNPOU3BOAMMAA TeHAEHLNA
K aKTvBaLMM TUMAQOLMTAPHOTo 3BeHa MMMYHUTETA. Bce nokasatenu octaBanuch B npedenax HOPMbl, YTO YKa3blBaeT Ha OTCYTCTBYE HEraTUBHOTO BANAHUA
UCCNeflyemoro npenapara Ha KpoBeTBOpeHHe.

3aknioueHue. TpexkpaTHoe KypcoBoe BBefieHue npenapata «Mmmbaknus & nopocatam no cxeme (14 fHeil Kaxzablil Kypc C MHTepBanom 21 eHb) MHAYLMpyeT
YCTOIUMBBIA MMMYHOCTUMYAMPYHOLLNI SDEKT, CONPOBOXAALUNIACA YNyyLLIEHEM 300TEXHUYECKUX NapaMeTpoB. [emaTonoruyeckuii aHann3 He BbIABUA
OTKMOHEHMWIA, YTO NOATBEPAAET XOPOLLIYI0 NEPEHOCUMOCTb U 6e30macHOCTb Npenaparta.

KnioueBble cnoBa: reMatonorus, UMMyHUTET, UIMMYHOMOBYNATOPbI, <UMMBaKnu3 C», iumdouuTbl, harouutos

BnarogapHoctu: liccnepoBanme BbinonHexo npu noaaepxke 000 «<HUTA-OAPM» (noroBop N 23/24 ot 11.04.2024). AsTopbl 6naroaapar 000 (MK «MaLukuHo»
11 BCEX YYACTHUKOB paboTbl.

[ina yntuposanusa: Cagbixos J. 0., Oegotos C. B., emuposa E. C. Bamanue nmmyHomogynupyloLero npenapara Ha ocHoBe 6akTepuanbHOro n3ata Ha
K/loueBble reMaTonoryeckine napameTpbl i yHKLIMOHANbHYI0 aKTUBHOCTb MMMYHHOIA CUCTeMbI NOPOCAT B NepUoZ A0paLLuBaHuA. BemepuHapus ce2odHs. 2026;
15 (2): 155-163. https://doi.org/10.29326/2304-196X-2026-15-2-155-163
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CTaTbl0 He MMeeT. PyKonucb NPoLLNa NPUHATYHO B XXyPHare NpoLeaypy peLeH3vpoBaHua. ABTOpbI AeKnapupyIoT 0TCYTCTBUE ABHBIX 1 NOTEHLMANbHbIX KOHGINKTOB
WHTEPeCoB, (BA3aHHDIX ¢ MybAMKaLyeil HacToALelt CTaTbi.
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INTRODUCTION

The post-weaning period is a critical stage in
commercial pig farming, determining subsequent
productivity and health status of the herd. This period
ischaracterized by high levels of stress, leading to transient
immunodeficiency and increased susceptibility of pigs
to respiratory and enteric infections [1]. The abrupt
switch to plant-based feed, alterations in social hierarchy,
along with transport- and temperature-induced stress
collectively trigger the so-called post-weaning syndrome,
when immune system suppression turns out to be a key
element of pathogenesis [2]. This condition is mediated
by hyperactivation of the hypothalamic-pituitary-adrenal
axisandtheadrenal cortex, leadingtoexcessive production
cortisol, which demonstrates direct lymphocytotoxic and
pro-apoptotic activity. Clinically, this results in reduced
resistance and increased susceptibility to infectious
diseases, mainly of the respiratory and gastrointestinal
tracts. Immune status correction at this time represents
a pressing task. Improving productive health and stress
resilience in commercial pig farming requires a deep
understanding of how various dietary substances affect
physiological and biochemical processes in the body [3].

Domestic pig farming in the context of import
substitution and food security is characterized by steady
growth and is associated with the need for intensive
production. High-density housing technologies boost
productivity but also increase the risk of infectious
disease spread, which is traditionally managed by wide

use of antimicrobials. Given the global policy on reducing
feed antibiotics and combating antimicrobial resistance,
development and application of alternative biologicals
capable of modulating the body’s natural resistance
is becoming a priority [4, 5].

Immunomodaulators derived from antigenic complexes
of relevant pathogens are of particular scientific and
practical interest. Such medications specifically stimulate
a specific immune response without exerting selective
pressure on the microbiota or contributing to resistance
development [4]. Although effectiveness of some
immunotropic products in enhancing survival and
average daily weight gain in weaned piglets has been
well documented [5, 6, 7], the detailed impact of their
course administration on dynamics of key hematologic
and immunologic parameters remains underexplored in
the scientific literature.

Theobjective ofthisstudyisto provideacomprehensive
assessment of how course-based administration
of Immbaclys C immunomodulator affects various
immunity components, as reflected by the hematological
profile of piglets during the post-weaning.

According to the World Health Organization ATC
classification, Immbaclys C (NITA-FARM, Russia is the right
holder and marketing authorization holder) belongs to
the group of immunotropic agents (immunomodulators).
The medication consists of coated granules with
a modified-release formulation for oral use. Each gram of
the medication contains the following active ingredient:
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protein-lipopolysaccharide antigen complex derived
from the lysate of Bordetella bronchiseptica, Haemophilus
parasuis n Streptococcus suis (10 mg); and the following
excipients: sodium glutamate, D-mannitol, propyl gallate,
macrogol cetostearyl ether (polyethylene glycol-25-
cetostearyl ether), sucrose, povidone K-30, quinoline
yellow (E104), and chalk.

To achieve the set objective, a systematic analysis was
performed, encompassing both published scientific data
and the findings from our own experiments. The task
was to compare dynamic changes in key hematological
parameters, i.e. white blood cell (WBC) differential, red
blood cell (RBC) and platelet (PLT) lineage parameters, in
animals of the experimental and control groups, as well as
to evaluate the immunomodulatory effect of the tested
medication.

MATERIALS AND METHODS

The experiments were carried out on a commercial
pig farm Mashkino SPK (Kolomna Urban District, Moscow
Oblast) during the spring-summer season of 2024 (April
through July). For the purposes of the study, two groups
of clinically healthy crossbred piglets (Landrace x Large
White, females) were formed according to the principle
of analogues, with 30 animals in each group (n = 60).
The animals, aged between 22 and 113 days with a live
weight ranging from 7 to 48 kg, were kept under standard
conditions in a single production facility without being
moved throughout the entire experiment.

Both groups were kept under the same conditions
(zoohygienic microclimate parameters, diet, veterinary
care, and lighting schedule) to prevent violations
of feeding and housing hygiene [8, 9]. In addition to
the basic diet, the piglets of the experimental group
received the tested immunomodulator Immbaclys C.
The immunomodulator was administered according to
the manufacturer’s instructions at a dosage of 0.6 g per
1 kg of the mixed feed daily. The control group received
a standard diet without additives.

The experiment design included three courses of the
medication use, each lasting for 14 days, with 21-day
intervals between the courses. During each course,
venous blood was sampled four times (maximum 10 mL
per sampling, consistent with bioethical guidelines) at
precisely specified time points: day 0 (baseline), day 8
(anticipated onset of the immune response), day 15 (peak
effect), and day 22 (course completed).

Laboratory tests were performed at the Department
of Veterinary Medicine of the Russian State Agrarian
University — Moscow Timiryazev Agricultural Academy.
Hematological parameters were measured in dynamics.

To eliminate systematic errors during the experiment,
a blind method was used, in which personnel responsible
foranimal care and sample collection were unaware of the
animals’ group assignment. No vaccines or antibacterials
were permitted during the experiment. All procedures
were approved by the local Bioethics Committee and
complied with the principles of humane treatment
of laboratory animals [10].

The data was statistically processed using
Statistica v.13.0 software package.To assess the significance
of differences between groups at the observation time
points, the nonparametric Mann — Whitney U-test and
Fisher's exact test were used. Differences were considered
statistically significant at p < 0.05.

The age period (22-113 days) was chosen due to
the pronounced morphofunctional restructuring of the
gastrointestinal tract and immune system of piglets during
post-weaning, which is characterized by maturation
of lymphoid tissue and formation of the intestinal
barrier [11]. Administering immunomodulators during
this ontogenesis stage facilitates the optimal maturation
of innate resistance and increases the animals’ ability
to withstand opportunistic pathogens [12]. The
hematological parameters assessed in this study are
highly sensitive markers of both innate and adaptive
immune activity following administration of the antigenic
complexes. Administration of such medications activates
the immune system in pigs [13].

Standardization of external factors (automated feeding,
microclimate control, feed testing for mycotoxins [14, 15])
together with individual housing of animals minimized
variability unrelated to the immunomodulator’s effect
and ensured reproducibility of conditions in compliance
with contemporary veterinary research standards [16].

RESULTS AND DISCUSSION

To assess the immunomodulator’s effect on
replacement gilts, we compared data from the control and
experimental groups. Individual animal health indicators
served as the basis for calculating mean group values
for the main hematological parameters. The results are
systematized in tables, which made it possible to conduct
a comparative intergroup analysis, as well as to assess
dynamical changes during each course of application and
during the entire experiment.

Hematological parameters were tested before the start
and during the three courses of Immbaclys C use, which
was administered to piglets in the experimental group
in accordance with the manufacturer’s recommendations.
The test results are given in Tables 1-3.

During Course 1, piglet blood was tested for dynamic
hematological changes in the experimental group (n = 30)
on Days 0, 8, 15, and 22.

The most pronounced changes were observed in the
white blood cell (WBC) differential. Thus, the absolute
lymphocyte (LYM) count increased from (8.57 + 0.44) to
(11.05 + 0.43) x 10%/L by day 22, which was accompanied
by an increase in their relative count from (61.27 + 1.47)
to (71.94 + 1.23)%. The neutrophil (NEU) count, in contrast,
decreased both in absolute terms - from (5.24 + 0.31)
to (4.05 £ 0.19) x 10%L, and as a percentage - from
(37.55 + 1.45) to (26.30 + 0.97)%. The monocyte (MON)
count remained stable and within the reference range.

These shifts in the WBC differential - an increase
in LYM count and a decrease in NEUs — may indicate
activation of the cellular component of the immune
system in response to Immbaclys C. Lymphocytes, as key
effector cells of adaptive immunity, play a central role in
pathogen recognition and neutralization, as well as in
immunological memory [17].

Red blood cell parameters (erythrocyte, hemoglobin,
hematocrit count) remained within physiological
reference intervals throughout the first course
of administration, indicating that the immunomodulator
had no adverse effect on the hematopoietic system [18].
A moderate increase in RBC count was observed
by day 15 - (7.16 = 0.08) x 10'¥/L, but by the end
of the course the value had returned to baseline -
(6.63+0.11) x 10'%/L.
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Table 1
Mean hematological parameters of piglets in the experimental group (n = 30) receiving Immbaclys C and piglets in the control group (n = 30)
during the first treatment course
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Parameters

Quantitative values at various time points

White blood cells (WBC), x 10°/L Experimental 13.98£0.62 14.73£0.77 14.87 £ 0.66 14.93 £0.49
(reference interval 11.0-22.0) Control 16.34+0.46 13.88 4031 13.46 4031 13.05+0.49
Lymphocytes (LYM), x 10°/L Experimental 8.57+0.44 10.75+0.6 10.79+0.49 11.05+0.43
(reference interval 4.0-14.0) Control 1176+ 034 11.16+020 11.16+020 11.09+0.18
Monocytes (MON), x 10°/L Experimental 0.15+0.03 0.10+0.01 0.09 +0.005 0.11+0.01
(reference interval 0.0-2.2) Control 0.08+0.003 0.82+0.62 0.20+0.01 0.19+0.01
Neutrophils (NEU), x 10°/L Experimental 5.24+031 3.89+0.25 4.02+0.23 4.05+0.19
(reference interval 2.0-18.4) Control 4334010 4.84+0.07 5.18+0.08 465+0.07

Experimental 61.27 +147 7285+1.21 72.60 +1.05 71.94+1.23
Lymphocytes, %
(reference interval 35.0-64.0) Control 63.52+0.62 63.86 + 0.61 60.36 + 0.46 58.13+0.33
Neutrophils, % Experimental 37.55+1.45 26.54+1.21 26.77 £1.05 26.30+0.97
(reference interval 20.0-80.0) Control 25.77+0.51 27.63+0.21 27.30+0.23 25.13+0.50
Red bload ells (RBC), x 1071 Experimental 6.24+0.08 6.58+0.07 7.16+0.08 6.63+0.11
(reference interval 5.0-8.0) Control 5.66+0.08 5.57+0.09 5.56+0.06 534+0.06
Hemoglobin (HGB), mmolL Experimental 5.680.08 6.06+0.07 6.13+0.09 6.18+0.09
(reference interval 6.2-9.9) Control 620003 5.44+006 5.46:+£003 5.69+0.08
Hematoatt (HCT), % Experimental 34.92 +0.46 36.41+0.43 38914053 36.78+0.46
{referenceinterval 32.0-50.0) Control 34914037 35.24+023 35,50 £0.18 36,17 £0.09
Platelts PLT), x 101 Experimental 448.34+31.70 311443134 523.28 + 27.64 491,55 +21.28
(reference interval 300-700) Control 398,60+ 17.18 4553+ 1222 499,86 + 15.59 475,58+ 16,34

158

Platelets count also corresponded to the reference
intervals. A temporary increase was observed on day 15,
reaching (523.28 + 27.64) x 10°/L, a finding that may reflect
a physiological reaction to introduction of the antigenic
components. Nevertheless, this increase remained within
the reference interval and was not associated with any
clinical signs.

Therefore, the hematological assessment demonstrates
that Immbaclys C is well tolerated and is capable
of activating the LYM-mediated component of the immune
system while preserving the homeostasis of other blood
elements [19].

Piglets of the control group (n = 30) that did not receive
Immbaclys C, were monitored for dynamic changes in
hematological parameters during the first course of the
experiment, i.e.on days 0, 8, 15, and 22.

In the control group, the total WBC count gradually
decreased from (16.34 + 0.46) to (13.05 + 0.39) x 10%/L

by day 22. At the same time, the absolute LYM count
remained relatively stable, ranging from (11.76 + 0.34)
to (11.09 = 0.18) x 10°L, while their percentage
decreased from (63.52 + 0.62) to (58.13 + 0.33)%. Absolute
NEU counts fluctuated within a narrow range (4.33-
5.18) x 10%/L; however, their relative proportion increased
by day 8 to (27.63 £ 0.21)%, which may be attributed to
natural age-related dynamics or background effects of
housing conditions.

Notably, an abnormally high MON count occurred on
day 8 (0.82 + 0.62) x 10%L, sharply contrasting with the
other values (0.08-0.20) x 10%L. Given the large standard
deviation (+ 0.62), this finding most probably results from
sporadic outliers within the sample rather than indicating
a systemic pathological process, particularly since no clinical
signs of inflammation were observed in the animals [20].

Red blood cell parameters remained within reference
intervals; however, a tendency toward a decrease in RBC
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Table 2
Mean hematological parameters of piglets in the experimental group (n = 30) receiving Immbaclys C and piglets in the control group (n =30)
during

the second course

Parameters

Quantitative values at various time points

White blood cells (WBQ, x 10HL Experimental 15.86+0.75 15.65 + 0.61 15.49 +0.83 15.92 +0.65
(reference nterval 11.0-22.0) Control 14.66+0.33 13.57+0.31 13.74+0.29 14.48+0.28
Lymphocytes (M), X 101 Experimental 1094+ 0.61 9.50+0.38 9.09+0.41 12334048
(reference interval 4.0-14.0) Control 10434022 9924012 9.45+0.04 10.19+0.15
Monocytes (MON), X 1%L Experimental 0.12+0.01 0.12+0.01 0.10 0,007 0.14+0.01
(reference inferval 0.0-2.2) Control 0.15+0.007 0.17 +0.006 0.19+0.006 0.22+0.004
Neutrophils (NEU), x 10°/L Experimental 491+0.28 5.91+0.42 6.19+0.93 523+0.25
(reference interval 2.0-18.4) Control 5.10+0.09 5.06+0.07 5.44+0.04 5.43+0.05
Experimental 67.73+1.49 62.29+1.64 60.57 +1.91 69.59+1.28

Lymphocytes, %

(reference nterval 35.0-64.0) Control 58.65+0.70 58.37+0.48 55.38+0.40 57.49+0.52
Neutrophils, % Experimental 31.42+1.51 38.31+1.92 38.74+1.85 32.69 £+ 1.51
(reference interval 20.0-80.0) Control 35.29+0.75 35.60+0.48 36234025 36304021
Red blood cells (RBC), x 10°L Experimental 6.71+0.08 6.74+0.09 6.92+0.10 6.7 +0.09
(reference interval 5.0-8.0) Control 621%0.12 6.11+0.06 6.02+0.04 5.90+0.06
Hemoglobin (H68), mmollL Experimental 5.85+0.04 565+ 0.08 571+0.09 5.96 +0.07
(reference interval 6.2-9.9) Control 6.29+0.06 6.26+0.03 6314003 637+0.04
Hematocit (CT), % Experimental 38.28+0.32 36.37+047 36,66+ 0.54 39.02+0.50
(reference nterval 32.0-50.0) Control 38234032 37.77+052 37.77+052 36.02+0.30

Platelts PLT), X 109 Experimental 524.92+28.82 537.83 + 26.62 615.59+ 23.45 551,72+ 18.63

(reference interval 300-700) Control 441,00 £18.13 458,83 +16.76 473,07 £2083 428.34£1091

count from (5.66 + 0.08) to (5.34 = 0.06) x 10'%/L, as
well as in hemoglobin (HGB) level from (6.20 + 0.03)
to (5.69 £ 0.08) mmol/L, was noted by the end of
the observation period.

Platelet counts were within the normal range.
A moderate increase in PLT count was observed, from
(398.6 + 17.18) to (499.86 + 15.59) x 10°L by day 15,
followed by a decrease by the end of the period.

Accordingly, the hematological findings in the control
group reflect normal ontogenetic development and show
no evidence of pathological alterations.

During the second Immbaclys C course, blood was
sampled from experimental piglets (n = 30) on days
0, 8, 15, and 22 for dynamic hematological analysis. All
indicators remained within the physiological reference
intervals typical for this age group [17].

The total WBC count remained stable throughout
the second course, ranging from (1549 + 0.83)

to (15.92 + 0.65) x 10%L, reflecting a lack of systemic
inflammation. Marked dynamics were observed in
the WBC differential: the absolute LYM count decreased by
day 1510 (9.09 + 0.41) x 10°/L, but by the end of the course
it had increased significantly to (12.33 + 0.48) x 10%/L.
Accordingly, the relative LYM count fluctuated from
(60.57 £ 1.91) to (69.59 + 1.28)%, remaining within
the reference range (35.0-64.0%) except for the values
on days 0 and 22, which slightly exceeded the upper
reference limit. Simultaneously, an inverse change in NEU
content was observed: their proportion increased by
day 15 to (38.74 + 1.85)% and decreased by the end of
the course to (32.69 + 1.51)%. Monocyte levels remained
consistently minimal — (0.10-0.14) x 10°/L - indicating
the absence of chronic inflammation.

Red blood cell parameters remained consistently
stable, RBC count ranged (6.71-6.92) x 10'%/L, HGB ranged
from 5.65 to 5.96 mmol/L, and HCT ranged from 36.37%
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Table 3
Mean hematological parameters of piglets in the experimental group (n = 30) receiving Immbacdlys Cand piglets in the control group (n =30) during the third course

Quantitative values at various time points

Parameters
White blood cells (WBC),  10°/L Experimental 14.69 +0.53 1534 +0.44 1591£0.72 16.43 +0.41
(reference interval 11.0-22.0) Control 13.26+0.40 14,06 +0.29 13.77 +0.54 13824035
Lymphocytes (IYM), x 10°/L Experimental 11.02+0.27 9.89+0.24 11,67 +£0.51 13.22+0.49
(reference interval 4.0-14.0) Control 11214030 10.74+0.20 12.66 + 0.41 12.97 £1.07
Monocyes (ON) < 10 Experimental 0.16+0.01 0.13+0.008 0294007 0.14+006
(reference interval 0.0-2.2) Control 0.75+0.54 0.16+0.003 0.19.+0.005 0.18:+£0.006
Neutrophils (NEU), x 10°/L Experimental 540 +£0.27 6.11+£0.28 543+0.26 5.19+0.17
(referenceinterval 2.0-13.4) Control 5354007 612012 636+0.23 550005
Experimental 6573+ 143 6035+ 187 69.21+141 71354098
Lymphocytes, %
(reference interval 35.0-64.0) Control 56.09+0.76 5745 +0.56 58.28 049 56.61+0.51
Neutophis % Experimental 34514166 3883+176 3138118 32.58+049
(eference interval 20.0-80.0) Control 33744085 36664044 30084058 34044027
Red bload cls (R80)  10°L. Experimental 6.67+0.08 6.88+0.10 6.53+0.04 6.59+0.06
(reference interval 5.0-8.0) Control 6.47 +0.07 6.93 +0.08 6.53 + 0.04 6.22+0.12
Hemoglobin (68), mmol L Experimental 5.48+0.06 5744012 5.97+005 6124007
(reference interval 6.2-9.9) Control 548+ 0.05 567 +0.05 5.78 +0.02 5.78 +0.05
Hematocit (HCT 5 Experimental 35.83£047 37.14066 38.06 =030 38624038
(rference interval 32.0-50.0) Control 34004027 3692051 38,86+ 051 38474075
Platelets (PLT), x 10°/L Experimental 521.26 +£21.84 529.39 +16.43 513.37 £21.50 467.86 +15.78
(reference interval 300-700) Control 481.96 = 9.98 53220+ 1637 835771342 449.17 = 10.96

to 39.02%. This finding reflects the physiological
heterogeneity of the erythrocyte population, which is
attributable to normal erythropoiesis.

Platelet parameters also remained within the normal
range. A moderate increase in PLT count was observed
by day 15, reaching (615.59 + 23.45) x 10°/L, indicating
normal functional activity of the megakaryocytic lineage.

Thus, during the second course of Immbaclys C no
signs of toxic or pathological effects on the hematopoietic
system were detected in piglets. The observed changes in
the WBC differential, particularly the increase in LYM count
by the end of the course, may indicate reactivation of
the cellular component of the immune system in response
to the antigenic components of the medication, which
is consistent with its claimed immunomodulatory
effect [21].

Dynamic hematological monitoring performed
during the same corresponding period in the control

group of piglets (n = 30) on days 0, 8, 15, and 22 showed
that total WBC count fluctuated within a narrow
range from (13.57 + 0.31) to (14.66 = 0.33) x 10%L,
indicating the absence of a systemic inflammatory
or stress response. The WBC differential showed a LYM
predominance, with absolute LYM counts ranging
between 9.45 and 10.43 x 10%/L and relative percentages
ranging from 55.38 to 58.65% - values consistent with
the age-related reference range for piglets during
the post-weaning period. Neutrophils accounted for
35.29-36.30% and, like monocytes, remained within
the reference ranges, indicating a stable functional state
of innate immunity.

Red blood cell parameters showed a gradual decrease
inRBC countfrom(6.21+0.10)t0(5.90+0.06) x 10'%/L, while
HGB levels remained stable and even increased slightly
from (6.29 + 0.06) to (6.37 + 0.04) mmol/L. Hematocrit
levels fell from (38.23 + 0.32) to (36.02 + 0.30)% — a change
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that likely reflects physiological hemodilution associated
with rapid growth and expansion of circulating plasma
volume [22, 23, 24].

Platelet counts were also within the reference
range. Their count ranged from (42834 + 10.91) to
(473.07 £ 20.83) x 10°/L.

Accordingly, the hematological findings in
the control group throughout the second treatment
course demonstrate normal ontogenetic development
and absence of pathological changes [25], thereby
establishing a robust reference for assessing Immbaclys C
effects in the experimental group.

Throughout the third treatment course with
Immbaclys C, serial hematological assessments were
carried out in experimental piglets (n =30) on days 0, 8, 15,
and 22. All measured values remained within the normal
physiological limits for 3-4-month-old piglets [26, 27].

The total WBC count showed a gradual increase from
(14.69£0.53)to (16.43 £0.41) X 10%/L, indicating sustained
immune system activity. The most pronounced changes
were observed in the WBC differential. The relative
LYM count progressively increased from (65.73 + 1.43)
to (71.35 + 0.98)% by the end of the course, exceeding
the upper limit of the reference range (64.0%). The
absolute LYM count also increased from (11.02 + 0.27)
to(13.22£0.49) x 10/L. Concurrently, the NEU percentage
declined from (34.51 + 1.66) to (32.58 * 0.49)%, although
absolute NEU counts stayed within the reference range.
Such a shift of the WBC differential toward lymphocytosis
indicates sustained activation of the cellular component
of adaptive immunity, which is consistent with
the mechanism of action of a medication containing
antigenic components of Bordetella bronchiseptica,
Haemophilus parasuis, and Streptococcus suis.

Red blood cell parameters remained stable; RBC count
fluctuated within the range of (6.53-6.88) x 10'%/L, HGB
ranged from 5.48 to 6.12 mmol/L, and HCT from 35.83
to 38.62%.

Platelet parameters remained within the normal
range; PLT count varied from (467.86 + 15.78) to
(529.39 £ 16.43) x 10%L, indicating normal physiological
PLT activity [28].

Thus, during the third course of Immbaclys C no signs
of toxic or pathological effects on the hematopoietic
system were detected in piglets. The observed progressive
increase in LYMs confirms persistence and enhancement
of theimmunomodulatory effect of the medicinal product
even with repeated course administration, indicating its
high biological activity and good tolerability.

During the period corresponding to the third course of
the experiment, dynamic hematological monitoring was
also performed in the control group of piglets (n = 30)
that did not receive Immbaclys C on days 0, 8, 15, and 22.

The total WBC count fluctuated within a narrow range,
from (13.26 + 0.40) to (14.06 + 0.29) x 10°/L, indicating
the absence of a systemic inflammatory or stress response.
The WBC differential showed LYM predominance, with
relative LYM counts ranging from 56.09 to 58.28% -
values that fall within the expected age-related reference
range for piglets during the post-weaning. The absolute
LYM count ranged from 10.74 to 12.97 x 10%L, with
a significant increase observed on days 15 and 22, which
may be attributed to natural maturation of the immune
system. Neutrophils accounted for 30.08-36.66%, which
is also within the reference ranges.

It should be noted that an abnormally high MON count
was observed on day 0, equal to (0.75 + 0.54) x 10%L,
which is likely due to sporadic outliers in the sample, since
subsequent values stabilized at (0.16-0.19) x 10°/L and
were not accompanied by clinical signs of inflammation.

Red blood cell parameters remained consistently
stable; RBC count ranged from 6.22 to 6.93 x 10'%/L, HGB
ranged from 5.48 to 5.78 mmol/L, and HCT ranged from
34.00 to 38.86%.

Platelet count also corresponded to the
reference values and ranged from (43577 + 13.42)
to (532.20 + 16.37) x 10°/L, which confirms their normal
physiological activity.

Accordingly, the hematological findings in the control
group throughout the third treatment course
demonstrate normal ontogenetic development and
absence of pathological changes, thereby establishing a
robust reference for assessing Immbaclys C effects in the
experimental group.

CONCLUSION

The three-phase experimental design made it possible
to assess dynamics of hematological parameters
in piglets of the experimental group (n = 30) during
course administration of immunomodulator Immbaclys C
and to compare them with the parameters of the control
group (n = 30) that did not receive the medication.
Analysis of data from the first, second, and third courses
revealed a clear, reproducible, and progressive trend -
a gradual strengthening of the LYM component of
the immune system while all parameters remained within
physiological norms.

Lymphocyte response dynamics. On day 22 of each
course, the relative LYM count in the experimental group
was as follows:

—course 1: (71.94 + 1.23)%;

- course 2: (69.59 + 1.28)%;

- course 3:(71.35 £ 0.98)%.

All values exceeded the upper limit of the reference
range (64.0%) but remained stable and were not
accompanied by disease clinical signs. In contrast, LYM
percentages in the control group at the corresponding
time points remained below 58.13; 57.49, and 56.61%,
respectively, with statistically significant differences
observed at all comparison points (p < 0.05).

The absolute LYM count also demonstrated a sustained
increase: from (11.05 + 0.43) x 10%/L at the end of the first
course to (13.22 + 0.49) x 10%L on day 22 of the third
course, whereas in the control group, greater variability
and no clear trend were observed.

This dynamics demonstrated formation of a specific
adaptive immune response to the antigenic components
of the medication (Bordetella bronchiseptica, Haemophilus
parasuis, and Streptococcus suis) and confirmed its claimed
immunomodaulatory effect.

General state of the hematopoietic system. RBC and PLT
lineage parameters remained within the age-specificnorm
throughout all three courses in both the experimental
and control groups. Minor fluctuations in certain
blood parameters corresponded to the physiological
characteristics of intensive growth in piglets aged
1-4 months and had no pathological significance.

Importantly, no mortality was observed in either
group. All piglets exhibited normal appetite, behavioral
activity, and growth rates that were comparable to those
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of the control animals. This confirms the absence of toxic,
allergic, or stress-induced effects of the medication even
after three courses of administration.

Specificity of the immune response. The decrease
in relative NEU count in the experimental group (down
to 26-33% vs. 34-36% in the control) accompanied
by an increase in LYMs indicates a shift of the immune
response toward cellular immunity, which is a desirable
effect in prevention of bacterial infections caused by
intracellular and opportunistic pathogens.

Oral administration of the polyvalent bacterial lysate-
based immunomodulator during post-weaning induces
statistically significant changes in the hematological
profile of piglets, characterized by persistent leukocytosis
due to absolute lymphocytosis while maintaining
the  neutrophil-to-lymphocyte  ratio,  indicating
immunostimulation without exacerbating stress burden.

The three-stage comparative analysis of hematological
parameters allows us to draw the following conclusions:

- the course-based administration of Immbaclys C
induces a specific and reproducible immunomodulatory
response, manifested as a statistically significant and
progressive increase in the relative and absolute LYM
counts in peripheral blood;

- observed shift in the WBC differential (lymphocytosis
accompanied by a decrease in NEU proportion) indicates
a balance shift toward activation of adaptive cellular
immunity, which is the targeted pharmacodynamic effect
of the medication;

— the absence of significant deviations in RBC and PLT
lineage parameters, together with the preserved
clinical health, confirms safety and good tolerability of
Immbaclys C even after repeated treatment course;

- the obtained findings support using this
immunomodulator in  prevention protocol for
bacterial infections induced by antigenically related
microorganisms, through selective stimulation of key
effector mechanisms of specific immune defense;

- the obtained findings support using the bacterial
lysate-based medications in veterinary preventive
protocols during post-weaning to reduce infectious
morbidity and reduce antibiotic usage in pig farming.
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