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The article deals with study of the effect of the synbiotic drug
“Enteronormin” in a complex with the trace elements iodine and
selenium on the indicators of lipid peroxidation and the activity
of antioxidant protection system in the body of calves and to the
comparison of its action with the antibiotic “Zeleris”. In the last
decade, the study of the role of various essential trace elements
in various aspects of the regulation of metabolic homeostasis
and the state of the immune potential of young cattle remains
relevant. In this concern, it is important to emphasize the role of
iodine and selenium, as well, as biologically active compounds
of new products, among which synbiotic drugs are becoming
widespread. In view of this, the development of new effective
immunotropic drugs, their comparative study with existing drugs
and traditional antimicrobial drugs, such as antibiotics, is actual.
Therefore, the purpose of the research, the results of which are
presented in this article, was to conduct a comparative study of
the effect of the antibiotic “Zeleris” and the complex use of the
synbiotic drug “Enteronormin” together with iodine and selenium
on the indicators characterizing the activity of lipid peroxidation
processes and the level of antioxidant protection system in the
body of young calves. As a result of the research, it was found
that feeding calves the drug “Enteronormin” in combination with
selenium and iodine leads to an increase in the activity of the en-
zyme glutathione peroxidase and the level of reduced glutathione
in the erythrocytes of calves, which is noted at 50- and 60-day
age. Such changes, in turn, logically lead to a decrease in the
number of lipid peroxidation products in their body. In contrast,
we did not detect similar effects from the use of the antibiotic
“Zeleris” during the study. Thus, it is concluded that feeding calves
with the drug “Enteronormin” together with iodine and selenium
leads to an increase in the activity of the key enzyme of the anti-
oxidant defense system — glutathione peroxidase and the level
of reduced glutathione in the erythrocytes of the blood of calves.
These changes, in turn, lead to a decrease in the number of lopid
peroxidation products in their body. However, similar effects from
the use of the antibiotic “Zeleris” were not detected. The data ob-
tained may indicate a positive effect of the drug “Enteronormin” in
combination with iodine and selenium on the activity of the anti-
oxidant defense system in the body of calves.
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Introduction

An important problem in the Western region of
Ukraine remains the insufficient intake of dietary ele-
ments such as iodine and selenium into the human and
animal body. Deficiency of trace elements in the animal
body leads to the development of microelement dis-
eases, which are endemic diseases, which, in turn, is
associated with the insufficient content of active forms
of trace elements in soils, water sources and plants [1,
2, 8, 9]. In order to ensure the proper level of iodine in-
take into the human and animal body, a large number
of methods have been developed for enriching human
food and animal feed with this trace element. Howev-
er, the vast majority of these methods are based on
the use of inorganic iodine compounds, which is not
effective in terms of their absorption by the body, and
the compounds themselves are unstable and have time
to decompose to a large extent before they enter the
body. Another problem is the balance of such drugs and
supplements with the another important element, such
as selenium, which significantly affects the absorption of
lodine in the body [13].

In this aspect, it is relevant to conduct research to
determine the role of iodine and selenium and other
trace elements and biologically active compounds in the
form of new drugs and feed additives in the regulation
of metabolism and the state of the immune potential
of the body of farm animals, in particular young cattle.
The experiments that we conducted in previous years
confirmed the powerful modulating effect of selenium
compounds on the functional potential of immunocom-
petent cells, as well as the associated activity of the anti-
oxidant defense system of the body as a whole. In addi-
tion, it should be noted that the effect of selenium on im-
mune function is primarily associated with its antioxidant
properties [6, 9, 10]. lodine is no less important in this
regard, which prevents metabolic disorders in tissues
and supports the body’s protective reactions, acceler-
ates the formation of new immunocompetent cells [3].
The class of so-called synbiotic drugs deserves special
attention [7]. In our case, the basis of such a synbiotic
preparation is a complex, which includes probiotics, in
particular, lactic acid bacteria Lactobacillus spp. and En-
terococcus spp., spore-forming bacteria Bacillus subtilis
and prebiotics — water-soluble chitosan and microbio-
logical chitons. It must be noted that such preparations
are used in a wide range of domestic animals, including
pond fish and bees. At the same time, it is extremely
important to clarify the role of the components of the
preparation in the regulation of immune function in an-
imals. In view of this, the development of new effective
immunotropic agents, their comparative study with ex-
isting methods for restoring the body’s immune potential
and traditional antimicrobial drugs, such as antibiotics,
and a comprehensive study of their effect on the animal
body are relevant. The above undoubtedly justifies the
importance and relevance of studying another aspect
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of such an impact, namely, the study of the effects of
a synbiotic preparation containing trace elements on
the activity of the antioxidant defense system in the
body of young cattle.

Thus we conducted a comparative study of the dy-
namics of the effect of the antibiotic “Zeleris” and the
complex use of the synbiotic drug “Enteronormin” to-
gether with the trace elements iodine and selenium on
indicators characterizing the activity of lipid peroxida-
tion processes and the level of antioxidant protection
in the body of young calves.

Materials and Methods

The study was conducted in a private farm (TF
Dmytriv LLC “Barkom”) on calves of the black-and-white
dairy breed of 10-day age. It was formed three groups
of calves-analogues weighing 40-50 kg: a control and
two experimental groups of 15 animals each. Feeding
and keeping of animals of the control and experimen-
tal groups met the existing requirements. Animals of
the control group at the age of 10 days were injected
intramuscularly with a 0.9% sodium chloride solution
at a dose of 5 ml/animal. Calves of the first experi-
mental group during the specified period were injected
once with the antibacterial drug “Zeleris” at a dose of
1 ml/10 kg of body weight. The calves of the second
experimental group were given the drug “Enteronormin”
in the amount of 1 g/10 kg of body weight per day ac-
cording to the following scheme: the first time the stud-
ied remedy was given with water at 10-day age, for six
consecutive days, the next time the drug was given at
24-day age for two days. Before use, to activate the syn-
biotic drug, the required amount of “Enteronormin” was
dissolved in the solution “lodis concentrate + Se” (water
containing biologically active iodine ions and selenium
citrate) in a ratio of 1 to 5 and was exposed for 16 hours
at room temperature. At the same time, calves of this
group, starting from 10- to 65-day age, were given an
aqueous solution of lodine and Selenium, using the
drug “lodis-concentrate + Se” as a source of trace ele-
ments, at a dose of 25 mg I/1 t of water. At 10, 25, 50,
and 60 days of age, blood was taken from the jugular
vein from each group of calves before morning feeding
for biochemical studies.

In blood plasma, the content of lipid hydroperox-
ides was determined in the reaction with ammonium
thiocyanate after precipitation of proteins with a solu-
tion of trichloroacetic acid and extraction of lipids with
ethanol. The content of TBA-active products in blood
plasma was determined in the reaction of malondial-
dehyde with thiobarbituric acid. In blood erythrocytes,
the activity of glutathione peroxidase was determined
by the rate of glutathione oxidation in the presence of
tert-butyl hydroperoxide. The level of reduced glutathi-
one (GSH) was determined by the level of formation
of thionitrophenyl anion as a result of the interaction
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of SH-groups of glutathione with 5,5'-Dithiobis-2-nitro-
benzoic acid. All of the above mentioned methods are
described in the proper sections of the “Handbook of
Laboratory Research Methods” [12]. The obtained digi-
tal results were processed by the method of variational
statistics using the Student’s criterion with the Micro-
soft Excel program.

Results and Discussion

As can be seen from the data presented in tables 1
and 2, we found significant changes in glutathione per-
oxidase activity, reduced glutathione content, and lipid
peroxidation products under the action of the studied
drugs.

In particular, as can be seen from the data pre-
sented in table 1, the decrease in the content of
TBA-active products and lipid hydroperoxides in the
blood of 50-day age calves of the second experimen-
tal group, which received the synbiotic preparation
“Enteronomin” and the trace element complex of io-
dine and selenium, was observed. Thus, the content
of TBA-active products in the blood of calves of the
experimental group was 1.35 times lower, the content
of lipid hydroperoxides, respectively, was 1.5 times
lower, compared with calves of the control group
(P<0.001). At the same time, it was found that the use
of the antibiotic “Zeleris” in 50-day-old calves led to
a certain increase in the level of peroxidation products

Table 1. Content of TBA-active products and lipid hydroperoxides
in the blood plasma of calves (Mtm, n=5)

Indicators
Animal groups  TBA-active products,  Lipid hydroperoxides,

nmol/ml U/ml

10-day-old calves

Control 3.79+0.25 0.32+0.013

Experiment 1 3.80+0.21 0.30£0,017

Experiment 2 3.60+0.14 0.31£0.014
25-day-old calves

Control 3.87+0.20 0.32+0.023

Experiment 1 3.83+0.15 0.31£0.012

Experiment 2 3.72+0.13 0.33+0.015
50-day-old calves

Control 4.2+0.05 0.33+0.013

Experiment 1 5.3£0.10*** 0.47+0.012***

Experiment 2 3.01+£0.07*** 0.21£0.007***

60-day-old calves

Control 4.0+0.05 0.30+0.010
Experiment 1 3,9+0.06 0.33+0.015
Experiment 2 3.1£0.08*** 0.27+0.005*

in their blood. In particular, the content of TBA-active
products in the blood of 50-day-old calves of the first
experimental group was 1.26 times higher, the content
of lipid hydroperoxides was 1.42 times higher than in
calves of the control group (P<0.001). It is known that
antibiotics have a certain toxic effect on the body of
animals in which they are used, which is also accom-
panied by a pronounced prooxidant effect [4]. During
the next 10 days of the experiment, this negative ef-
fect of the antibiotic was leveled. The explanation of
such changes requires further research, but it can be
assumed that this may be associated with the inten-
sive postnatal development of the organism, which is
accompanied by the active formation of the protective
adaptive systems of the organism during this period.
A similar picture of a decrease in the content of lip-
id peroxidation products under the influence of a syn-
biotic preparation in a complex with trace elements
was observed in calves of 60-day age, however, these
changes were expressed to a somewhat lesser extent
(P=<0.05). These data indicate that the use of a syn-
biotic preparation in a complex with microelements
leads to a decrease in lipid peroxidation products in
the blood of calves during the studied period. The fol-
lowing results allow us to reveal the reason for such
a decrease in the intensity of the formation of per-
oxidation products. Unlike animals that were treated
with the drug “Enteronormin”, the use of the antibiotic
“Zeleris” led to a certain increase in lipid peroxidation
processes, in particular in 50-day-old calves.

Table 2. Glutathione peroxidase activity and the level of reduced
glutathione in erythrocytes of calves (Mtm, n=5)

Indicators

Glutathione

Animal groups -
peroxidase, mmol

Reduced glutathione,

GSH/min. mg protein el
10-day-old calves
Control 30.45+0.22 0.4610.02
Experiment 1 29.00+0.54 0.50+0.03
Experiment 2 32.00+0.20 0,53+0.02
25-day-old calves
Control 30.61+0,20 0.49+0.005
Experiment 1 28.5310,92 0.54+0.3
Experiment 2 30.2340,29 0.58+0.03*
50-day-old calves
Control 30.72+0.34 0.47+0.01
Experiment 1 29.41+0.61 0.42+0.02

44.24+2 22**
60-day-old calves

Experiment 2 0.7940.02***

Control 31.65+0.38 0.60+0.08
Experiment 1 30.66+0.38 0.52+0.01
Experiment 2 37.26+0.88*** 0.73£0.02

Note. * — P<0.05 the statistically significant differences in animals of this experimental group compared to animals of the control group; ** —

P<0.01 the same; *** — P<0.001 the same
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From the data presented in table 2, it can be seen
that the activity of the enzyme glutathione peroxidase
in the blood erythrocytes of calves of the second ex-
perimental group, which received “Enteronormin” with
trace elements at 50-day age, was 1.44 times higher,
and the level of reduced glutathione in blood plasma
was 1.68 times higher (P<0.001) than these indicators
in the blood of calves of the control group.

At the next stage of the experiment, namely in
calves of 60-day age, only a slight increase (P<0.001)
in the activity of glutathione peroxidase was observed
in the second experimental group, which received the
synbiotic preparation together with trace elements.
It is noteworthy that the use of the antibiotic did not
affect the activity of glutathione peroxidase at all stag-
es of the study. We also noted a slight increase in
the content of reduced glutathione in calves of 25-day
age, which received the synbiotic preparation togeth-
er with trace elements (P<0.05). These data may to
some extent indicate the positive effect of the drug
“Enteronormin” together with iodine and selenium on
the content of glutathione, which plays a certain role
in the antioxidant defense system. In our opinion, the
main antioxidant effect of the studied drug is primarily
associated with the content of the trace element sele-
nium in its composition, which is part of the active
center of glutathione peroxidase, the key enzyme of the
glutathione link of the antioxidant system [5]. Our study
demonstrates a more pronounced positive effect on the
balance of pro- and antioxidant processes when using
the synbiotic drug in a complex with the trace elements
iodine and selenium, compared to the effect of the
antibiotic “Zeleris”.

Summing up the obtained results, we can con-
clude that feeding calves the drug “Enteronormin”
in combination with selenium and iodine leads to an
increase in the activity of the key enzyme of the anti-
oxidant defense system — glutathione peroxidase
and the content of reduced glutathione in the erythro-
cytes of calves. Such changes, in turn, logically lead
to a decrease in the number of LPO products in their
body. In contrast, similar effects from the use of the
antibiotic “Zeleris” were not detected during our study.

In connection with the results obtained, it would
be advisable to establish the influence of individual
components of the drug on the activity of antioxidant
defense processes in the body of calves in further
studies, namely to determine the role of individual mi-
croelements and the synbiotic component of the feed
additive. A comprehensive study of the state of the
antioxidant and immune systems of the body under
these conditions is also considered promising.
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Bnnus npenapatiB «EHTepoHOpMiH» Ta «3enepic» Ha aHTUOKCMAAHTHUN NOTEHLian
OpraHiamy Tensit paHHLOro BiKy

O O. lNpokoneHko, K. b. CmonsHiHos, O. 1. Biwyp, 4. I. Mydpak, H. A. Bpoda, M. b. Mactok, O. O. CmonsiHiHosa, A. B. BonmopHicmuti
smolianinow@ukr.net

IHcTuTyT Gionorii TBapuH HAAH, Byn. B. Ctyca, 38, m. JlbBiB, 79034, YkpaiHa

CTaTTs NpUCBSiYeHa BMBYEHHIO BNBY CUHBIOTUYHOMO NpenapaTy «EHTepoHOPMIH» y KoMmnnekci 3 MikpoenemeHTamm Mogom i Ce-
JIEHOM Ha MOKa3HUKN NEPEKNCHOTO OKUCHEHHS MiNigiB Ta aKTUBHICTb aHTMOKCUAAHTHOIO 3aXUCTY B OPraHi3Mi TENAT Ta NOPIBHAHHIO Or0
aii 3 aHTMbioTMkoM «3enepicy». B ocTaHHE AecaTUpivYS 3anvLIaeTbCs akTyanbHUM OOCHIMKEHHS poni Pi3HKX ecceHuianbHUX Mikpoene-
MeHTiB, 3okpema Moy | CeneHy, a Takox 6ionoriYHO-aKTUBHMX CMIOMYK y CKMagi HOBMX 3aco6iB, LUMPOKOIO PO3MOBCIOMKEHHS cepes] AKX
HabyBatoTb CMHBIOTUYHI NpenapaTw, y pi3HKUX acnekTax perynsuii MetaboniyHoro romeocTaay Ta CTaHy iMyHHOro NoTeHLiany MornogHsKa
BEMUKOI poraToi xyaobwu. 3 ornsay Ha Le, akTyanbHUMKU € po3pobka HOBMX ePEKTUBHMX iIMYHOTPOMHUX Npenaparis, NOPiBHAMbHE iX A0-
CRiPKEHHS i3 BXe HasBHUMU 3acobamu Ta TpaaNLiiHUMM aHTUMIKPOOHUMK NpenapaTamu — TakuMu, K aHTMBIOTUKL. ToMy MeToto Ao-
CrifpKeHb, pesynsTaTv SKUX NpeacTaBneHi y Lin cTaTTi, Oyno npoBeaeHHs NOPIBHANBHOTO AOCHIAKEHHS BNNMBY aHTUbIoTuKa «3enepicy
Ta KOMMNEKCHOTO 3acTOCYBaHHA CUHBIOTMYHOrO Npenapary « EHTepoHopMiHy pa3oM i3 Mlogom Ta CeneHom Ha NokasHUKW, siki xapakTe-
pY3yI0Tb aKTUBHICTb NMPOLECIB NepokcuaaLlii ninigie, Ta piBeHb aHTUOKCUAAHTHOIO 3aXVUCTy B OPraHi3aMi TENAT paHHLOrO BiKy. B pesynb-
TaTi NpoBeaeHNX JoCHiMKEHb BCTAHOBMEHO, LLIO BUMOKOBAHHS TensTam npenapaty « EHTepoHopMiHy y komnnekci 3 CeneHom Ta Mogom
Npu3BOANTL A0 3POCTaHHS aKTUBHOCTI €H3MMY FMyTaTiOHNEePOKCMAA3N Ta PiBHS BIAHOBIEHOrO MyTaTIOHY Y epuTpoumMTax TensT, Wwo
cnocTtepiranu y 50- Ta 60-go6oBoMy Biui. Taki 3MiHW NOrYHO NPM3BOAATL 40 3MEHLLUEHHS KinbkocTi npoaykTis MOJT B ixHbOMy opraHiami.
Ha npotuBary ubomy, nodibHunx edekTiB Bif 3acTocyBaHHS aHTUBIOTUKY «3enepic» y AOCMiAKEHHI HAaMK He BUSABMNEHO. Tox pobumo
BMCHOBOK, LLIO BUMOIOBAHHA TensTam npenapary «EHTepoHopMiHy pasom 3 Mlomom Ta CeneHom NpuaBoauThL A0 3pOCTaHHS aKTUBHOCTI
KIMKOYOBOrO €H31MY CUCTEMU aHTUOKCMAAHTHOMO 3axXMCTy — [TyTaTioHNepokcaasmn Ta piBHA BiAHOBMEHOIO MMyTaTioHy B epuTpouuTax
KpoBi TenaT. Lli 3miHK, y CBOIO Yepry, BeayTb 40 3MEHLUEHHS KiNlbKOCTI MPOAYKTIB nepokcuaadii B ix opraHiami. BogHoyac aHanoriyHmx
edpekTiB Bif 3acTOCyBaHHSA aHTUGIOTUKY «3enepic» He BuABneHo. OTpyMMaHi AaHi MOXYTb CBIAYMTM NPO NO3UTUBHWI edpeKT npenapaTy
«EHTEepOoHOpMiH» y komnnekci 3 Mlonom Ta CeneHoMm Ha akTUBHICTL aHTUOKCWAAHTHOT CUCTEMM 3aXMCTY B OpraHiaMi Tensr.

KnrouoBi cnoBa: TensTa, rmyTaTtioHnepokcuaasa, BigHOBINeHU rmyTaTioH, TBK-akTuBHI NpoayKTw, rigponepokevau, Wop, CeneH
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