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MORPHOLOGY OF YOUTH AND BROILER CHICKENS THAT RECEIVED VILOMIX AND SUVAR
FODDER ADDITIVES

Abstract: This article presents data taken from young hens and laying hens of the Highsex White
and Highsex Brown egg-laying breeds. For the study, three experimental groups of 60 birds were
formed, with the first two being experimental groups and the third being a control group. In the context
of the active development of the poultry industry in agriculture, feeding is one of the most important
factors in High productivity and product quality in poultry flocks largely depend on effective management
practices. In intensive poultry production, nutrition and feed supplementation are critical determinants
of productive and reproductive performance. However, stress-related factors can adversely impact birds,
leading to declines in egq yield and live weight gain. One of the most significant contributors to reduced
productivity and compromised product quality is the presence of mycotoxins in feed. The results of the
conducted studies showed that the feed additives «Vilomiks» and «Suvar» increase the hemoglobin
content and lysozyme activity in the bird's blood, within the physiological norm, compared to the control
group of chickens, which indicates an increase in the nonspecific resistance of the young and laying
hens in industrial poultry farming. By the age of six months, the hemoglobin level increased and reached
a value of 103.1311.46™** g/l in the first experimental group, 96.50+1.12** g/I (P<0.01) in the second
compared with the control, and lysozyme activity in the blood serum of chickens varied depending on
the age of the bird in 6 months, respectively 5.3+0.03***% (P<0.001) and 5.19+0.02**% (P<0.01).

Key words: feed additives, poultry nutrition, hematological parameters, hemoglobin concentration,
lysozyme activity, nonspecific resistance, laying hens.

Introduction

Adequate nutrition is one of the fundamental prerequisites for the normal growth, development,
and productive performance of farm animals and poultry. The physiological development of birds largely
depends on the quality and availability of feed, which are among the key factors influencing
management practices, health status, and productivity [1,3]. Under current economic conditions in the
Russian Federation and the Republic of Kazakhstan, particular attention is being paid to factors that
may adversely affect the efficiency of agricultural production [1,2]. Therefore, the development of
innovative approaches aimed at improving the profitability of livestock and poultry farming through cost-
effective production methods remains highly relevant. This study focuses on evaluating the
effectiveness of the feed additives «Vilomik» and «Suvar» when included in the diets of laying hens
under different feeding regimens, with the objective of prolonging the productive lifespan of the birds.
At present, understanding the mechanisms by which premixes exert their biological effects remains a
major area of research worldwide. Previous studies have shown that trace elements and enzymes
contained in feed additives can exert systemic effects on the organism by enhancing nonspecific
resistance, thereby increasing the resistance of both young and adult birds to infectious diseases
[4,8,10]. Given the limited information available regarding the physiological and pathological responses
of pullets and laying hens to the dietary supplementation. In view of the important role of nutrition in
regulating physiological responses and the potential benefits associated with the feed additives
«Vilomik» and «Suvar,» the present study was designed to examine hematological and serum
biochemical characteristics in young and laying hens fed diets supplemented with these additives. With
the rapid development of the poultry industry, feeding is one of the main factors affecting the productivity
of poultry.

In modern intensive poultry production systems, properly balanced nutrition is a key factor in
maintaining high productive performance and ensuring optimal reproductive characteristics of poultry
[5,6,11]. Exposure to various stressors can negatively affect birds, resulting in reduced egg production
and lower body weight gain. Among these stress factors, the consumption of feed contaminated with
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mycotoxins is presence of mycotoxins in feed is considered a significant cause of production losses
and quality deterioration. Moreover, exposure to environmental toxicants can lead to the
bioaccumulation of harmful substances in animal tissues, thereby impairing health and productive
efficiency. Therefore, considerable attention is being directed toward the development of strategies that
enhance the adaptive capacity and resistance of animals to unfavorable environmental and
management-related factors [14,15].

Relevance and purpose of the study. Despite the existence of a significant number of studies
devoted to the use of feed additives, the issues of their influence on immunobiochemical blood
parameters in laying hens remain insufficiently studied [8,9]. Of particular interest is the study of
lysozyme activity as one of the key factors of the body's non-specific resistance [10,12].

The purpose of the study is to investigate the effect of feed additives «Vilomiks» and «Suvar» on
the morphological and immunobiochemical parameters of the blood of laying hens. Lysozyme is one of
the key components is recognized as an important element of the innate immune system, participating
in the early defense against infectious agents and other foreign substances. the protection of animals
and poultry against infectious agents. Owing to its hydrolytic, bacteriostatic, and bactericidal properties,
as well as its capacity to stimulate phagocytic activity, promote the proliferation of T- and B-lymphocytes
and fibroblasts, and enhance antibody production, lysozyme contributes significantly to the
maintenance of immune homeostasis. Therefore, the assessment of lysozyme activity serves as a
valuable indicator for evaluating the effectiveness of defense mechanisms and the immune status of
animals and poultry.

Research materials and methods.

The study was conducted through scientific and production experiments involving clinically
healthy young and laying hens of the Hysex White and Hysex Brown egg-laying breeds. Three groups,
each consisting of 60 birds, were established: two experimental groups and one control group. Prior to
the initiation of the main experiment, the general health and production status of the poultry farm were
evaluated, and samples were collected for histological and histochemical analyses. Birds in the first
experimental group received the feed additive «Vilomix» in addition to the The first experimental group
was fed the standard ration supplemented with «Vilomik,» whereas the second experimental group
received the standard ration supplemented with «Suvar.» Birds in the control group were maintained
on the basal diet without the inclusion of feed additives. For each experimental period, ten birds were
randomly selected from the 1-, 2-, 3-, 5-, and 6-month age groups for blood sampling. To assess the
physiological and immune status of the birds, blood samples were collected for the determination of
hemoglobin concentration and serum lysozyme activity. The level of natural resistance in young and
laying hens was characterized using these indicators, with hemoglobin reflecting hematological status
and serum lysozyme activity representing a key component of the innate, nonspecific defense system.
being measured by the nephelometric method. Before the main experimental phase, the baseline status
of natural resistance in chickens aged 1, 2, 3, 4, 5, and 6 months reared under industrial production
conditions was assessed. For this purpose, hematological and histological examinations were
performed. Hematological parameters were considered the primary indicators of physiological reactivity
and nonspecific resistance in the birds.

The following parameters were evaluated:

1. Hemoglobin concentration (g/L);

2. Serum lysozyme activity (%).

Results

The hemoglobin concentrations observed during the study are presented in Table 1. As shown in
the table, only minor differences in hemoglobin levels were detected between the first and second
experimental groups at 1 and 2 months of age. However, by 3 months of age, the values became more
comparable between the groups. In the first experimental group, hemoglobin concentration increased
with age from 86.25+0.52** g/L to 96.00+0.73** g/L (P<0.01). Similarly, in the second experimental
group, the corresponding values increased from 83.38+0.40** g/L to 92.25+0.39** g/L (P<0.01). A
further increase in hemoglobin concentration was recorded as the birds matured. By six months of age,
hemoglobin levels reached 103.13+1.46** g/L Compared with the control group, both experimental
groups demonstrated significantly higher hemoglobin concentrations, reaching 95.33 + 0.89 g/L in the
first group and 96.50 + 1.12 g/L in the second group (P < 0.01). The findings demonstrated a progressive
increase in blood hemoglobin concentration as the birds matured, indicating an age-dependent trend
during growth and development. An exception was noted at four months of age, when hemoglobin
levels did not follow the general pattern of increase (Figure 1).
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Table 1 — Hemoglobin content in poultry blood, Mim

Age, Group, g/L

months I Il control
1 85,75+0,52* 82,68+0,40* 81,83+0,59
2 86,83+1,12* 86,75+0,66* 82,63+0,60
3 95,80+0,73* 91,85+0,39* 82,68+0,49
4 92,73+1,58* 90,75+0,80* 86,60+0,49
5 98,38+1,34* 95,88+0,53* 86,88+0,43
6 104,13+1,46* 95,60+1,12* 88,75+1,03*

Note: * — p<0.05; ** — p<0.01; *** — p<0.001 in comparison with the control.
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Figure 1 — Changes in blood hemoglobin concentration of poultry receiving the feed additives
«Vilomix» and «Suvar» relative to the control group

Analysis of the data presented in Table 2 indicates that serum lysozyme activity in chickens varied
according to the age of the birds. Age-related changes were observed throughout the study period,
suggesting that lysozyme activity is influenced by the physiological development of the chickens. Thus,
at the age of three months, it was 6.56+0.03** % (P<0.01) in the first experimental group compared to
the control, and 6.45+0.09 % in the second experimental group; by the age of four months, it decreased
by 1.24% Compared with the reference value, the increase amounted to 0.87% in the first experimental
group and 1.19% in the second experimental group. At five months, the lysozyme activity of the birds
was 5.01+0.03***% (P<0.001), compared to the control, and 4.95+0.02**% (P<0.01) in the second
experimental group; at six months, it was 5.3+0.03***% (P<0.001) and 5.19+0.02**% (P<0.01),
respectively (Figure 2)

Table 2 — Lysocyme activity in poultry blood, M+m

Group, g/L
Age, months | Il control
1 5,28+0,07 5,03+0,09 4,88+0,21
2 5,66+0,13 5,76+0,09 5,49+0,08
3 6,52+0,03** 6,5540,09 6,5540,04
4 5,31+0,03 5,26+0,03 5,29+0,02
5 5,11+0,03*** 4,95+0,02** 4,89+0,02
6 5,3£0,03*** 5,1940,02** 5,0940,02
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Note: * — p<0.05; ** — p<0.01; *** — p<0.001 in comparison with the control.
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Figure 2 — Dynamics of lysozyme activity increase (%) in experimental and control poultry.

The evaluation of hematological parameters is considered one of the most informative diagnostic
approaches for assessing the functional status of hematopoietic organs and the physiological response
of birds to various environmental and nutritional factors [7,9]. The hematological indicators assessed in
this study remained within the established physiological reference ranges for both young and laying
hens, indicating that no significant pathological abnormalities were detected. At the same time, notable
differences were identified between the experimental and control groups, suggesting that
supplementation with the feed additives influenced metabolic activity and immune function in the birds.
These findings indicate a positive effect of the tested feed additives on the physiological condition and
nonspecific resistance of poultry [8,10,11]. The analysis of lysozyme activity showed an increase by the
end of the experiment, especially in the group that received the feed additive «Vilomiks» [12,13]. This
indicates an increase in the factors of non-specific resistance and a more pronounced activation of the
body's defense mechanisms compared to the «Suvar» group and the control group.

Discussion

The obtained results indicate a positive effect of feed additives on the morphological and
immunobiochemical parameters of poultry blood [8]. An increase in the level of hemoglobin indicates
an improvement in the oxygen transport function of blood and an intensification of metabolic processes,
which is especially important in industrial farming. An increase in lysozyme activity reflects an
enhancement of innate immunity factors and an increase in the body's nonspecific resistance. A more
pronounced effect when using the Vilomix feed additive may be due to the optimal ratio of biologically
active components that stimulate the immune system and metabolism, which is consistent with the
findings of modern research.

The results indicate that the inclusion of «Vilomiks» and «Suvar» in the diet positively influenced
the physiological condition of young and laying hens, promoting higher hemoglobin levels and greater
lysozyme activity without exceeding physiological reference limits. This indicates an increase in
metabolic processes and non-specific resistance of the organism. The most pronounced effect was
observed when using the «Vilomiks» additive, which allows it to be recommended for increasing the
stability and productivity of poultry in industrial poultry farming.
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Vilomix »xeHe Suvar asbIKTblK KOcnanapbiH kabblngaraH »Kac KaHe
Oponnep TayblKTapblHbIH, MOPGOSOrMSACHI

byn makanala xymbipmka  barbimbiHOarbl — Xalicekc-yalm  xoHe  Xalicekc-bpayH
MyKbIMOAPbIHbIH XXac XXoHe XYMbIpmka canambiH mayblKmapbliHaH arlblHFaH —MariMemmep
KenmipineeH. 3epmmey Xxypai3y yuwiH opkalcbicbiHOa 60 KycmaH mypambiH yw morn Kypbiidbi:
anrawkbl eki mon mexipubenik, an ywiHwi mon 6akbiiay mobbl pemiHde natidanaHbiniobl. Kyc
wapyauwblinbifblHbIH ayblil wapyawbiniblifbiHOafbl KapKbiHObI damybl XardalbiHOa a3biKmaHObIpy
KycmapObiH ofapbl  ©HiMOiniai MeH cananbl Mman 6acbiH  KanblinmacmelpyObiH  Heazizal
gakmopnapbiHbiH  6ipi  6onbin mabbinadel. ©OHepkacinmik Kyc ecipy xyteciH0e meHaepimOoi
asblIKmaHObIpy pauyUuOHbl MEH XeMwer KocnasnapbliH KorndaHy KycmapObiH 6HIMOINIK KepcemkiumepiH
apmmeipyda xeHe onapdbiH penpodykmusmik KacuemmepiH xakcapmyda mMaHbI30bl pen amkapadsbl.
Kycmapdarbl cmpecc ghakmopriapbl XyMbipmka eHOIpICiHIH memeHOeyiHe XaHe mipi MaccaHblH ecyiHe
oakenedi. Aman alimkaHda, MUKOMOKCUHOepPMEeH nnacmaHfaH xemoi natidanaHy eHIMHIH xXemicrneyiHiH
JKOHE OHbIH carnacbiHbIH HawapiaybiHblH Heaidei cebenmepiHid 6ipi 6onbin caHanaodsbl. XXypaisinzeH
3epmmeynepdiH Hamuxersnepi kepcemkeHdel, «Bunomukcy xeHe «Cygap» Xemuwern kKocranapbi
6akbinay mobbiHOafbl maybiKmapMeH casnbiCmbipFaHOa Kyc KaHbiHOarbl 2eM0o2/106UH MeH 1U30UUMOIK
6ericeHOInikmiH  ¢busuonoausinblK HopMma weeiH0e Jxofapblinaudsl, byn  eHepKacinmik  Kyc
wapyauwbinbifbIHOafbl Xac XoHe XYMbipmKa canamblH maybikmapobiH epekwe emec me3simoirieiHiH
JKOFapblnaybiH kepcemedi. KycmbiH anmel alnbiK XacbiHa Kapal eemo2r106uH OeHeeli Xofapbinar,
6ipiHwi meaxipubenik monma 103,13+1,46** 2/n menwepiHe xemmi, 6akbinaymeH casbicmbipraHoa
eKiHwiciHde 96,50+1,12** a/n (P<0,01), coHdali-ak maybikmapdbiH KaH capbiCybiHOarbl U30UUMOIK
besnceHdinik KycmelH xacbkiHa batinaHbicmbl 6-0a e32epldi al celkeciHwe 5,310,03***% (P<0,001)
xoeHe 5,19+0,02**% (P<0,01).
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TytiH ce3dep: xemwerl Kocranapbl, 2emMamorioausi, 2emoasriobuH, nusouum bericeHdiniei,
XKYMbIpMKa canambiH maybiKkmap
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Mopdonorna monogHska n 6ponnepHbIX UbINAAT, NONy4YaBLWKNX KOPMOBbIe
pobasku Vilomix u Suvar

UccnedosaHus npoesodusucek Ha MOJIOOHSIKE U Kypax-Hecyuikax Su4HO20 HarpaesieHuUs Kpoccos
Xaticekc Yalm u Xaticekc BpayH. B akcriepumeHm 6biriu 8KmtoYeHbI mpu 2pynrsl nmuubl no 60 20m108:
08e ornbimHble U OOHa KOHMPOrbHas. B coepemMeHHbIX ycrogusix UHMEHCUBHO20 pal3sumusi
nmuuyesod4yeckol ompacsu rMosIHOUEHHOE KOPMIIEHUE UMeem pewarujee 3Ha4eHue Orsi peanudayuu
2eHemu4yecKoao romeHyuana nmuubl, MosbiWeHUs eé npodyKmMuU8HOCMU U COXPAaHEHUSsT 8bICOKO20
Ka4yecmea r1o20s108b5. Cyu,ecmeeHHoe 8/1UsIHUE Ha Ppo0yKmugHbIe U perpoOyKmueHble rnokazamesiu
nmuupkl 0OKasblearm payuoH KOPMJIEHUSI U [PUMEHEHUE Kopmoebix dobasok. Boadelicmeue
pasnuYHbIX CMPEeCcCcos8biX (hakmopo8 He2amueHO ompa)xaemcs Ha M[podyKmuUeHOCMU MMuybl,
npueodss K CHUXEHUKo slueHockocmu U 3ameldneHuro rnpupocma xueol maccbl. OOHUM U3
CyWecmeeHHbIX (hakmopos, ozpaHuyusarwux agphgpekmusHocms npoussodcmea, s86/9emcs
uCronb308aHuUe KOPMO8, 3a2psi3HEHHbIX MUKOMOKCUHaMU, 4mo crocobcmeyem COKpaweHUr
06BEMOo8 rostydaemol npodyKuuu U yxyOWeHUro e€é Ka4ecmeeHHbIX rnokasamersel.

lMpumeHeHue kopmosbix 0obasok «Bunomukc» u « Cysap» oka3sarso brnazonpusimHoe 8/usiHue Ha
eemamorsioau4yeckue u uMMyHobuonoauyeckue rnokasamersnu nmuubl. 10 cpagHeHUK ¢ KOHMPOIbHOU
epynmnod y MOfoOHsIKa U Kyp-HECYWEK OrbIMHbIX 2Py OMMEYEHO y8e/IUMEHUE YPOBHST 2eM0O2/106UHa
U NIU30UUMHOU aKkmueHOCMU KpoB8u, He 8bixodsuiee 3a rpedesibi huduoio2udeckol HOPMbI, 4mo
ceudemenscmayem 06  ycureHUU  Hecrieyuguyeckoli  pe3ucmeHmHocmu  opeaaHusma. K
wecmumecsiyHoOMy eo3pacmy codepxaHue zemoeriobuHa docmueno 103,13+1,46 2/m e nepeol
onbimHou epynne u 96,50+1,12 2/n 60 emopou orbimHou epynne (P<0,01). JlusoyumHas akmugeHocmb
CbIBOPOMKU KPOBU Mmakxxe eo3pacmarsa C 803pacmoM MMmuubl U K wecmu MecsiyaM cocmaersna
5,3+0,03 % (P<0,001) u 5,19+0,02** % (P<0,01). llony4yeHHble daHHble ceudemesiscmeytom o
MOSI0XKUMENIbHOM 8/1USIHUU uccriedyeMbiX KopMoabix 006aBoK Ha eemMamorioaudecKkue nokazamesnu u
€ecmecmeeHHY0 Pe3ucmeHmMHOCMb MMuubI.

Knroyeebie cnoea: kopmosbie 0o0b6asku, 2emMamorioeUyYecKue rokasamersu, 2emMo2si06uH,
JIU30UUMHasi akmugHOCMb, Kypbl-HECYWKU, HEcrneyuguveckasi pe3ucmeHmMHOCMb, MMuyegsoocmeo.
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ENVIRONMENTALLY SAFE APPROACHES TO THE CONTROL OF VARROATOSIS IN HONEY
BEE COLONIES

Abstract: Varroatosis caused by the ectoparasitic mite Varroa destructor remains one of the most
important biological threats to managed honey bee colonies. The aim of this review was to summarize
environmentally safe approaches to Varroa destructor control and to evaluate them according to
acaricidal efficacy, ecological safety, colony productivity, practical applicability, and suitability for
integrated pest management. Publications from 2021 to 2025 were analyzed, with priority given to peer-
reviewed studies on chemical acaricides, organic acids, thermal treatment, biotechnical methods,
acaricide resistance, and breeding for Varroa-tolerant honey bees. The reviewed evidence shows that
amitraz-based chemical preparations can provide rapid mite reduction, but their sustainability is limited
by residue risks and the development of acaricide resistance. Oxalic acid and thermal treatment showed
the most balanced profile because they combine substantial mite reduction with low contamination risk
and preservation of colony productivity. Biotechnical measures, including drone brood removal and
brood interruption, are environmentally safe but are more effective as preventive or supportive
components of a broader control program. The review concludes that sustainable varroatosis control
should be based not on a single treatment but on integrated pest management that combines regular
monitoring, threshold-based decision-making, ecologically safer treatments, resistance management,
and selection of honey bee stocks with improved hygienic and grooming behavior.

Key words: Apis mellifera; Varroa destructor; varroatosis; oxalic acid; thermal treatment;
integrated pest management; acaricide resistance; hygienic behavior.

Introduction

Honey bees (Apis mellifera) play an essential role in agricultural production, ecosystem stability,
and food security because of their contribution to pollination and the production of honey, wax, propolis,
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