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Particular attention in veterinary medicine is given to the study of the immune system status of preg-
nant cows, since this period is accompanied by significant physiological changes and increased sensitivity 
of the organism to stress factors and intoxications. One of such pathological conditions is endotoxicosis, 
which is associated with suppression of humoral, cellular, and nonspecific immunity, potentially leading to 
the development of secondary immunodeficiency. The aim of the study was to determine the dynamics of 
immune system indicators in pregnant cows with a physiological course of calving and in the presence of 
clinical signs of endotoxicosis. The work included analysis of humoral, cellular, and nonspecific immune 
components. It was established that the bactericidal activity of blood serum in the experimental group at the 
8th and 9th months of pregnancy was lower by 11.3–18.7 % compared to the control, while lysozyme activi-
ty was reduced by 20.2–22.0 %. In addition, a significant decrease in neutrophil phagocytic activity and 
phagocytic index was observed, indicating suppression of nonspecific defense mechanisms. Cellular immun-
ity studies showed that the number of T-lymphocytes in the blood of diseased cows was significantly lower 
by 23.2 % compared to the control group at the 9th month of pregnancy, and the number of B-lymphocytes 
decreased by 2.8–18.9 %. A decrease in serum immunoglobulin levels was also found: by 16.0 % at the 8th 
month and by 24.6 % at the 9th month of pregnancy. The most pronounced decline was observed in the 
concentration of immunoglobulins of class G, which decreased by 26.3 % compared to physiological preg-
nancy. The obtained results indicate that the development of endotoxicosis in pregnant cows causes systemic 
suppression of the main components of the immune system. This is manifested by a reduction in bactericidal 
and lysozyme activity of blood serum, numbers of T- and B-lymphocytes, neutrophil phagocytic activity, as 
well as decreased immunoglobulin levels. Such changes reflect the formation of secondary immunodeficien-
cy, which has important practical significance for timely diagnosis, prevention, and therapy of endotoxico-
sis in cattle. 

Keywords: pregnancy, cows, endotoxicosis, immune system, humoral immunity, cellular immunity, 
non-specific resistance. 

Introduction 

The clinic, course, and outcomes of many diseases are 
to some extent determined by the development of endog-
enous intoxication. By most clinical and immunological 
criteria, it can be characterized as a nonspecific manifes-
tation of the imbalance between the production and elimi-
nation of products of normal and impaired (in the case of 

pathology) metabolism (Andersen, 2003; Levchenko et 
al., 2005; Gutyj et al., 2016; 2017; Bashchenko et al., 
2021; 2023; Sidashova et al., 2024). 

Pregnancy in cows is an extremely complex physio-
logical process accompanied by significant changes in the 
functioning of the organism, particularly in the immune 
system (Eades, 1993; Grymak et al., 2020; Mylostyvyi et 
al., 2021; 2023; 2024). During this period, animals are 
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especially sensitive to the effects of stress factors, meta-
bolic disorders, and intoxications, which may lead to the 
development of pathological conditions. One of the most 
dangerous factors is endotoxicosis, which arises as a re-
sult of the accumulation of toxic metabolites or impair-
ment of the barrier functions of the digestive system 
(Culbertson & Osburn, 1980; Hrymak, 2015; Shcherba & 
Korda, 2019). It triggers activation of the immune re-
sponse, alteration of quantitative and qualitative charac-
teristics of cellular and humoral immunity, which may 
negatively affect the condition of the dam and the devel-
opment of the fetus (Bomko et al., 2018; Broda et al., 
2013; Denkovich et al., 2021; Slivinska et al., 2021; 
Klimkovetskaya et al., 2024). 

The damaging effects of endogenous intoxication fac-
tors in pregnant cows are concentrated in three main di-
rections: in the form of the arrest of metabolic processes 
due to the delayed elimination or excretion of metabolic 
end products; in the form of a switch of synthetic process-
es to the production of non-physiological compounds, up 
to the so-called “lethal synthesis,” which leads to the 
appearance of highly toxic substances in the internal envi-
ronment; and in the form of cellular membrane damage, 
which is the most harmful. In any case, modern concepts 
of the mechanism of endotoxin action on the body of 
pregnant cows are based on the leading role of the im-
mune system (Zaviriukha et al., 2009; Kraievskyi, 2000; 
Lozynskyi et al., 2023; Chabanenko et al., 2024). 

It is believed that all forms of harmful effects of endo-
toxins on the organs and systems of the whole organism 
are realized in the specific response to the primary dam-
aging action of these substances. Such a response not only 
limits but also amplifies both the harmful effects of these 
substances and their penetration into the internal envi-
ronment and can be defined as endotoxicosis (Boosman et 
al., 1991; Clark et al., 1991; Borshch et al., 2020; 2021). 

Thus, the study of the dynamics of immune system in-
dicators in cows at different stages of pregnancy in the 
presence of signs of endotoxicosis has important theoreti-
cal and practical significance. Understanding the nature of 
changes in the cellular and humoral branches of immunity 
will enable timely diagnosis of the initial manifestations 
of immune dysfunction, as well as the development of 
effective preventive and therapeutic measures aimed at 
preserving cow health and improving the reproductive 
efficiency of the herd. 

 
Objective of the study 

 
The aim of this work was to investigate the dynamics 

of immune system indicators in cows determined by the 
course of pregnancy with signs of endotoxicosis. 

 
Materials and Methods 

 
The study was conducted on Ukrainian Black-and-

White Dairy breed cows. To achieve the objectives, two 
groups of animals were formed, each consisting of 10 
pregnant cows: control and experimental. The cows of the 
experimental group exhibited clinical signs of endotoxi-
cosis, such as congestive edema of the external genital 
organs, udder edema, mucosal anemia, depression, appe-

tite disorders, and functional disturbances of the 
forestomachs and intestines. The control group consisted 
of healthy cows with a physiological course of pregnancy. 

During the study, the rules mandatory for zootechnical 
experiments were observed, including the selection and 
maintenance of animal analogues in groups, as well as the 
technology of feed preparation, use, and recording of 
consumed feed. The animals’ diet was balanced in nutri-
ents and minerals to fully meet their nutritional require-
ments. 

Blood samples for analysis were collected from the 
jugular vein at the 8th and 9th months of pregnancy. Neu-
trophil phagocytic activity (PA) and phagocytic index (PI) 
were determined using generally recognized methods in 
the modification of V. E. Chumachenko et al. The total 
number of T-lymphocytes (E-RFC) was determined by 
the method of spontaneous rosette formation with sheep 
erythrocytes according to M. Jondal et al. and the total 
number of B-lymphocytes was determined according to 
N. F. Mendes et al. (Vlizlo, 2012). 

The research results were subjected to biometric  
analysis using  mathematical  statistics  methods  accepted  
in biology and medicine, using the Microsoft Excel pro-
gram (“Statistica 5.0”,  “Bio-stat”). The degree of signifi-
cance compared to the control group's data was deter-
mined – Р < 0.05 – *, Р < 0.01 – **, Р < 0.001 – ***. 

 
Results and Discussion 

 
Immunity is a set of the body’s defense mechanisms 

aimed at maintaining its genetic stability. It helps the 
organism resist various foreign factors, such as bacteria, 
viruses, toxins, and foreign bodies (Martyshuk & Hutyi, 
2021; Kuljaba et al., 2022; Gutyj et al., 2023). 

It is known that humoral immunity is ensured by spe-
cific macromolecules that function in the internal fluids of 
animals. Blood plasma contains special proteins capable 
of neutralizing microorganisms and the toxic products of 
their vital activity that enter the body’s fluids. 

The bactericidal activity of blood serum (BABS) is an 
integral factor of humoral natural resistance, reflecting the 
ability of blood to self-purify. This activity is determined 
by the presence of a complex of substances in the serum–
complement, antibodies, lysozyme, and properdin–
capable of neutralizing or destroying microbial cells. 

As shown in Table 1, the bactericidal activity of blood 
serum in pregnant cows differed somewhat between the 
control and experimental groups. At the 8th month of 
pregnancy, BABS in the control group (cows with a phys-
iological course of pregnancy) was 90.60 ± 2.80 %, 
whereas in pregnant cows with signs of endotoxicosis it 
was 80.32 ± 2.75 %. The lowest BABS values were ob-
served in the experimental group at the 9th month of 
pregnancy, where it decreased by 18.7 % compared to the 
control group. 

The lysozyme activity of blood serum (LABS) in 
cows with a physiological course of pregnancy at the 9th 
month was slightly lower than at the 8th month. In cows 
of the experimental group, a decrease in LABS was noted 
at both the 8th and 9th months of pregnancy, where com-
pared to the control group, LABS decreased by 22.0 % 
and 20.2 %, respectively (Table 1). 
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Table 1 
Indicators of humoral immunity in cows with a physiological course of pregnancy and in cows with the development 
of endotoxicosis, M ± m, n = 10 

Months of pregnancy Animal groups LABS, % BABS, % 

8 
C 28.82 ± 0.85 90.60 ± 2.80 
E 22.47 ± 0.75*** 80.32 ± 2.75* 

9 
C 24.43 ± 0.80 85.23 ± 2.96 
E 19.50 ± 0.82*** 69.27 ± 2.45*** 

Note: C – control group (physiological pregnancy); E – experimental group (endotoxicosis); LABS – lysozyme activity of blood 
serum; BABS – bactericidal activity of blood serum; *, *** – statistically significant differences compared to control (*P < 0.05, 
***P < 0.001) 

Thus, when studying the values of humoral immunity 
indicators, it was established that in cows affected by 
endotoxicosis, both the bactericidal and lysozyme activity 
of blood serum decreased. 

Subsequently, we investigated nonspecific immunity–
the immune defense system not associated with antigens 
and antibodies, which includes phagocytosis and overall 
nonspecific resistance. Along with the reduction in hu-
moral immunity activity in cows showing signs of endo-
toxicosis, suppression of the nonspecific immune system 
was also found, manifested by decreased neutrophil phag-
ocytic activity and a reduced phagocytic index. 

It was established that at the 8th and 9th months of 
pregnancy, neutrophil phagocytic activity and the phago-
cytic index in the blood of the control group animals were 
within 63.90 ± 2.10–62.13 ± 2.25 % and 5.67 ± 0.15– 
7.82 ± 0.20 units, respectively. In pregnant cows with the 

development of endotoxicosis during the indicated study 
periods, neutrophil phagocytic activity was reduced by 
7.2 % and 7.9 %, and the phagocytic index by 25.7 % and 
25.3 %, compared with the control values (Table 2). 

Thus, the obtained research results indicate that in 
cows with clinical signs of endotoxicosis, the nonspecific 
components of the immune system are suppressed. 

The indicators of cellular immunity in cows with a 
physiological course of pregnancy and in cows with the 
development of endotoxicosis are presented in Table 3. It 
was established that the number of T-lymphocytes in the 
blood of cows in the control group at the 8th month of 
pregnancy was 47.52 ± 2.10 %. By the 9th month of 
pregnancy, the number of T-lymphocytes in the blood of 
this group of animals had slightly increased, rising by 
13.2 % compared to the previous values.  

Table 2 
Indicators of nonspecific immunity in cows with a physiological course of pregnancy and in cows with the development 
of endotoxicosis (M ± m, n = 10) 

Months of pregnancy Animal groups Phagocytic activity, % Phagocytic index, units 

8 
C 63.90 ± 2.10 5.67 ± 0.15 
E 59.34 ± 2.12* 4.21 ± 0.19*** 

9 
C 62.13 ± 2.25 7.82 ± 0.20 
E 57.12 ± 2.18* 5.84 ± 0.16*** 

Note: C – control group (physiological pregnancy); E – experimental group (endotoxicosis); *, *** – statistically significant differ-
ences compared to control (*P < 0.05, ***P < 0.001) 

Table 3 
Indicators of cellular immunity in cows with a physiological course of pregnancy and in cows with the development of 
endotoxicosis (M ± m, n = 10) 

Months of pregnancy Animal groups T-lymphocytes, % B-lymphocytes, %

8 
C 47.52 ± 2.10 17.40 ± 0.85 
E 45.12 ± 2.35 16.92 ± 0.74 

9 
C 53.81 ± 2.44 22.01 ± 0.95 
E 41.32 ± 2.25** 17.85 ± 0.80** 

Note: C – control group (physiological pregnancy); E – experimental group (endotoxicosis); **, – statistically significant differences 
compared to control (**P < 0.01) 

In the blood of cows with clinical signs of endotoxico-
sis, a lower number of T-lymphocytes was observed 
throughout the entire study. The lowest number of T-
lymphocytes in the blood of the experimental group of 
pregnant cows was recorded in the 9th month of pregnan-
cy, where it decreased by 23.2 % compared to the control. 

Similar changes were observed in the determination of 
B-lymphocyte counts. The study of cellular immunity

indicators revealed that in pregnant cows affected by 
endotoxicosis, the number of B-lymphocytes was lower 
by 2.8 % and 18.9 % at the 8th and 9th months of preg-
nancy, respectively. 

We explain the decrease in the number of T- and B-
lymphocytes in cows with endotoxicosis by the action of 
toxins on the immune system of the affected animals. 
Thus, the reduction in lymphocyte counts indicates a 
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weakening of the resistance of pregnant cows during the 
development of endotoxicosis. 

A critical moment in the immune response is the 
recognition of a chemical marker characteristic of a “for-
eign” agent, as opposed to a “self” one. This task is car-
ried out by specific proteins that display remarkable di-
versity in molecular structure. The best-known recogni-
tion proteins are immunoglobulins. The most informative 
indicator of the immunological status of animals turned 
out to be the level of immunoglobulins in the blood serum 
of cows. The serum immunoglobulin levels of cows with 
a physiological course of pregnancy and those with the 
development of endotoxicosis are presented in Table 4. 

The results of the study showed that the serum immu-
noglobulin level in cows with a physiological course of 
pregnancy was within 20.38 ± 1.28 mg/ml (8th month of 
pregnancy) and 19.46 ± 0.39 mg/ml (9th month of preg-
nancy). The decrease in immunoglobulin content in the 
blood serum of control group cows in the 9th month of 
pregnancy is explained by the need to provide calves with 
maternal antibodies, which accumulate in the mammary 
gland through colostrum. 

The serum immunoglobulin level of diseased cows in 
the experimental group was slightly lower than that of the 
control group: it decreased by 16.0 % in the 8th month of 
pregnancy and by 24.6 % in the 9th month. 

Table 4 
Serum immunoglobulins  of cows  with  a  physiological  course  of  pregnancy and  cows with  the  development  of 
endotoxicosis (M ± m, n = 10) 

Months of pregnancy Animal groups 
Immunoglobulins, 

mg/ml 
IgG, mg/ml IgM, mg/ml IgA, mg/ml 

8 
C 20.38 ± 1.28 17.85 ± 1.26 2.12 ± 0.05 0.41 ± 0.08 
E 17.12 ± 0.62* 14.80 ± 0.56* 2.01 ± 0.16 0.31 ± 0.03 

9 
C 19.46 ± 0.39 16.45 ± 0.54 2.49 ± 0.25 0.52 ± 0.12 
E 14.68 ± 0.36*** 12.13 ± 0.41*** 2.15 ± 0.23 0.40 ± 0.07 

Note: C – control group (physiological pregnancy); E – experimental group (endotoxicosis); *, *** – statistically significant differ-
ences compared to control (*P < 0.05, ***P < 0.001). 

Upon detailed analysis of immunoglobulins, it was 
found that in cows of the experimental group, the level of 
class G immunoglobulins significantly decreased in the 
9th month of pregnancy, being 26.3 % lower compared to 
the control. Similar changes were observed in the study of 
class M and A immunoglobulins. 

Conclusions 

As a result of the conducted studies, we established 
that in pregnant cows with clinical manifestations of en-
dotoxicosis, suppression of cellular, humoral, and non-
specific immunity occurs, leading to the development of 
secondary immunodeficiency. This is indicated by the 
decrease in bactericidal and lysozyme activity of blood 
serum, reduction in the number of T- and B-lymphocytes, 
decreased phagocytic activity and phagocytic index in the 
blood of diseased cows, as well as reduced levels of im-
munoglobulins. 

Changes in immune system parameters serve as an 
important objective indicator of the condition of cows in 
the development of endotoxicosis of various etiologies. 

Acknowledgments 
This scientific work was financially supported by the 

Ministry of Education and Science of Ukraine 
(0124U001085). 

Conflict of interest  
The authors declare that there is no conflict of interest. 

References 

Andersen, P. H. (2003). Bovine Endotoxicosis – As-pects 
of Relevance to Production Diseases. A Re-view. Acta 

Veterinaria Scandinavica, 44(1), 57. DOI: 10.1186/ 
1751-0147-44-S1-P57. 

Bashchenko, M. I., Boiko, O. V., Honchar, O. F., Sot-
nichenko, Yu. M., Tkach, Ye. F., Gavrysh, O. M., 
Nebylytsja, M. S., Lesyk, Ya. V., & Gutyj, B. V. 
(2021). The cow's calving in the selection of bull-
breeder in Monbeliard, Norwegian Red and Holstine 
breed. Ukrainian Journal of Ecology, 11(2), 236–240. 
DOI: 10.15421/2021_105. 

Bashchenko, М. І., Boiko, О. V., Honchar, О. F., 
Sotnichenko, Y. M., Lesyk, Y. V., Iskra, R. Y., & 
Gutyj, B. V. (2023). Peculiarities of growth and 
further productivity of purebred and crossbred cows. 
Regulatory Mechanisms in Biosystems, 14(1), 118–
124. DOI: 10.15421/022318.

Bomko, V., Kropyvka, Yu., Bomko, L., Chernyuk, S., 
Kropyvka, S., & Gutyj, B. (2018). Effect of mixed 
ligand complexes of Zinc, Manganese, and Cobalt on 
the Manganese balance in high-yielding cows during 
first 100-days lactation. Ukrainian Journal of Ecology, 
8(1), 420–425. DOI: 10.15421/2018_230. 

Boosman, R., Mutsaers, C. W., & Klarenbeek, A. (1991). 
The role of endotoxin in the pathogenesis of acute 
bovine laminitis. Veterinary Quarterly, 13, 155–162. 
DOI: 10.1080/01652176.1991.9694301. 

Borshch, O. O., Borshch, O. V., Sobolev, O. I., Gutyj, B. 
V., Sobolievа, S. V., Kachan, L. M., Mashkin, Yu. O., 
Bilkevich, V. V., Stovbetska, L. S., 
KochukYashchenko, O. A., Shalovylo, S. H., Cherniy, 
N., Matryshuk, T. V., Guta, Z. A., & Bodnar, P. V. 
(2021). Hematological status of cows with different 
stress tolerance. Ukrainian Journal of Ecology, 11(7), 
14–21. DOI: 10.15421/2021_237. 

Borshch, O. O., Ruban, S. Yu, Borshch, O. V., Sobolev, 
O. I., Gutyj, B. V., Afanasenko, V. Yu., Malina, V.

https://doi.org/10.1186/1751-0147-44-S1-P57
https://doi.org/10.1186/1751-0147-44-S1-P57
https://www.ujecology.com/articles/the-cows-calving-in-the-selection-of-bullbreeder-in-monbeliard-norwegian-red-and-holstine-breed.pdf
https://doi.org/10.15421/022318
https://www.ujecology.com/articles/effect-of-mixed-ligand-complexes-of-zinc-manganese-and-cobalt-on-the-manganese-balance-in-highyielding-cows-during-first.pdf
https://doi.org/10.1080/01652176.1991.9694301
https://www.ujecology.com/articles/hematological-status-of-cows-with-different-stress-tolerance.pdf
https://www.ujecology.com/articles/strength-of-limbs-and-hoof-horn-from-local-ukrainian-cows-and-their-crossbreeding-with-brown-swiss-and-montbeliarde-bree.pdf


Науковий вісник ЛНУВМБ імені С.З. Ґжицького. Серія: Сільськогосподарські науки, 2025, т 27, № 103 

Scientific Messenger LNUVMB. Series: Agricultural sciences, 2025, vol. 27, no 103 
199 

V., Ivantsiv, V. V., Fedorchenko, M. M., Bondaren-
ko, L. V., Katsaraba, O. A., Chorniy, M. V., 
Shchepetilnikov, Y. O., Sachuk, R. M., Dmytriv, O. 
Y., & Kava, S. (2021). Strength of limbs and hoof 
horn from local Ukrainian cows and their cross-
breeding with Brown Swiss and Montbeliarde breeds. 
Ukrainian Journal of Ecology, 11(3), 174–177. 
DOI: 10.15421/2021_160. 

Borshch, O. O., Ruban, S. Yu., Gutyj, B. V., Borshch, O. 
V., Sobolev, O. I., Kosior, L. T., Fedorchenko, M. M., 
Kirii, A. A., Pivtorak, Y. I., Salamakha, I. Yu., 
Hordiichuk, N. M., Hordiichuk, L. M., Kamratska, O. 
I., & Denkovich, B. S. (2020). Comfort and cow be-
havior during periods of intense precipitation. 
Ukrainian Journal of Ecology, 10(6), 98–102. 
DOI: 10.15421/2020_265. 

Broda, N. A. Mudrak, D. I., Vishchur, O. I., Ratskyi, M. 
I., Leshovska, N. M., & Solovodzinska, I. V. (2013). 
Stan systemy antyoksydantnoho zakhystu orhanizmu 
tilnykh koriv za umov tekhnohennoho navantazhennia 
ta dii koryhuiuchykh chynnykiv. Biolohiia tvaryn, 
15(2), 17–23. URL: http://nbuv.gov.ua/UJRN/bitv 
_2013_15_2_4 (in Ukrainian). 

Chabanenko, D. V., Zhelavskyi, M. M., SkliarovP. М., 
Gutyj, B. V., Wrzecińska, M., Lone, F. A., Rana, S., 
Khmeleva, O. V., & Mylostyvyi, R. V. (2024). 
Postpartum complications in cows: diagnosis, 
treatment, prevention. Ukrainian Journal of Veterinary 
and Agricultural Sciences, 7(1), 60–67. 
DOI: 10.32718/ujvas7-1.10. 

Clark, E. S., Gantley, B., & Moore, J. N. (1991). Effects 
of slow infusion of a low dosage of endotoxin on 
systemic haemodynamics in conscious horses. Equine 
veterinary journal, 23, 18–21. DOI: 10.1111/j.2042-
3306.1991.tb02706.x. 

Culbertson, R., & Osburn, B. I. (1980). The Biologic 
Effects of Bacterial Endotoxin: A Short Review. 
Veterinary Research Communications, 4, 3–14. 
DOI: 10.1007/BF02278476. 

Denkovich, B. S., Pivtorak, Y. I., Gordiychuk, N. M., 
Gutyj, B. V., & Leskiv, Kh. Ya. (2021). The effect of 
probiotic feed bio additive “Progal” on scar fer-
mentation in dairy cows. Colloquium-journal, 22(109), 
63–66. DOI: 10.24412/2520-6990-2021-22109-63-66. 

Eades, S. C. (1993). Endotoxemia in dairy cattle: role of 
eicosanoids in reticulorumen stasis. Journal of dairy 
science, 76, 414–420. DOI: 10.3168/jds.S0022-
0302(93)77361-0. 

Grymak, Y., Skoromna, O., Stadnytska, O., Sobolev, O., 
Gutyj, B., Shalovylo, S., Hachak, Y., Grabovska, O., 
Bushueva, I., Denys, G., Hudyma, V., Pakholkiv, N., 
Jarochovich, I., Nahirniak, T., Pavliv, O., Farionik, Т., 
& Bratyuk, V. (2020). Influence of “Thireomagnile” 
and “Thyrioton” preparations on the antioxidant status 
of pregnant cows. Ukrainian Journal of Ecology, 
10(1), 122–126. DOI: 10.15421/2020_19. 

Gutyj, B. V., Murs'ka, S. D., Gufrij, D. F., Hariv, I. I., 
Levkivs'ka, N. D., Nazaruk, N. V., Gajdjuk, M. B., 
Pryjma, O. B., Bilyk, O. J., & Guta, Z. A. (2016). 
Influence of cadmium loading on the state of the 
antioxidant system in the organism of bulls. Visnyk of 

Dnipropetrovsk University. Biology, ecology, 24(1), 
96–102. DOI: 10.15421/011611. 

Gutyj, B., Grymak, Y., Drach, M., Bilyk, O., Matsjuk, O., 
Magrelo, N., Zmiya, M., & Katsaraba, O. (2017). The 
impact of endogenous intoxication on biochemical 
indicators of blood of pregnant cows. Regulatory 
Mechanisms in Biosystems, 8(3), 438–443. 
DOI: 10.15421/021768. 

Gutyj, B., Khariv, I., Binkevych, V., Binkevych, O., 
Levkivska, N., Levkivskyj, D., & Vavrysevich, Y. (2017). 
Research on acute and chronic toxity of the experimental 
drug Аmprolinsyl. Regulatory Mecha-nisms in 
Biosystems, 8(1), 41–45. DOI: 10.15421/021708. 

Gutyj, B., Martyshuk, T., Khalak, V., Zezekalo, M., 
Omelchenko, O., Todoriuk, V., Khymynets, P., 
Vyslotska, L., Vus, U., & Prysiazhniuk, V. (2023). 
The influence of feed additive “Sylimevit” on indica-
tors of the immune system of piglets at wean-
ing. Scientific Messenger of LNU of Veterinary Med-
icine and Biotechnologies. Series: Veterinary Scienc-
es, 25(110), 104–109. DOI: 10.32718/nvlvet11017. 

Gutyj, B., Voloshyn, R., Stybel, V., Verveha, B., Sachuk, 
R., Starostenko, I., Mylostyvyi, R., Kushnir, V., Ma-
zur, I., Khariv, I., Turko, Y., Khalak, V., & Magrelo, 
V. (2023). The state of the immune system of rats un-
der conditions of oxidative stress and the influence of 
the feed additive “Sylimevit”. Scientific Messenger of 
LNU of Veterinary Medicine and Biotechnologies. 
Series: Veterinary Sciences, 25(110), 131–136. 
DOI: 10.32718/nvlvet11022. 

Hrymak, Ya. I. (2015). Effect of endotoxicosis on the 
morphological and bichemical blood indices of 
pregnant cows. Biolohiia tvaryn, 17(4), 49–54. URL: 
https://aminbiol.com.ua/20154pdf/6.pdf. 

Klimkovetskaya, L., Karpovskyi, V., Gutyj, B., & 
Hryshchuk, I. (2024). Relationship of calcium and 
phosphorus content with indicators of reproductive 
ability in cattle. Scientific Messenger of LNU of 
Veterinary Medi-cine and Biotechnologies. Series: 
Veterinary Sciences, 26(113), 184–188. 
DOI: 10.32718/nvlvet11328. 

Kraievskyi, A. Y. (2000). Pokaznyky endotoksykozu u 
sukhostiinykh koriv z riznym perebihom 
pisliarodovoho periodu. Visnyk Bilotserkiv. derzh. 
ahrar. un-tu, 2000, 61–64 (in Ukrainian). 

Kuljaba, O., Stybel, V., Gutyj, B., Peleno, R., Semaniuk, V., 
Busol, L., Leskiv, K., Semaniuk, N., Pryima, O., Mazur, 
I., & Turko, Y. (2022). The effect of butaselmevit and 
closaverm A on the immune status of cows with experi-
mental fasciolosis sensitized by atypical mycobacteria. 
Scientific Messenger of LNU of Veterinary Medicine 
and Biotechnologies. Series: Veterinary Sciences, 
24(108), 82–85. DOI: 10.32718/nvlvet10812 

Levchenko, V. I., Sakhniuk, V. V., & Holub, O. Yu. 
(2005). Efektyvnist zastosuvannia vitaminno-
mineralnoho premiksu dlia profilaktyky 
metabolichnykh khvorob u vysokoproduktyvnykh 
koriv. Nauk. tekh. biul. IBT. Lviv, 6(3-4), 223–227 (in 
Ukrainian). 

Lozynskyi, I., Gutyj, B., Ivashkiv, R., Ilchyshyn, M., 
Mar-tyshuk, T., Todoriuk, V., Dashkovskyi, O., 
Magrelo, N., Sus, Н., Voroniak, V., & Vus, U. (2023). 

https://www.ujecology.com/articles/strength-of-limbs-and-hoof-horn-from-local-ukrainian-cows-and-their-crossbreeding-with-brown-swiss-and-montbeliarde-bree.pdf
https://www.ujecology.com/articles/comfort-and-cow-behavior-during-periods-of-intense-precipitation.pdf
http://nbuv.gov.ua/UJRN/bitv_2013_15_2_4
https://doi.org/10.32718/ujvas7-1.10
https://doi.org/10.1111/j.2042-3306.1991.tb02706.x
https://doi.org/10.1007/BF02278476
https://doi.org/10.24412/2520-6990-2021-22109-63-66
https://doi.org/10.3168/jds.S0022-0302(93)77361-0
https://socrates.vsau.org/repository/getfile.php/24042.pdf
https://doi.org/10.15421/011611
https://doi.org/10.15421/011611
https://doi.org/10.15421/021768
https://doi.org/10.15421/021708
https://doi.org/10.32718/nvlvet11017
https://doi.org/10.32718/nvlvet11022
https://doi.org/10.32718/nvlvet11328
https://doi.org/10.32718/nvlvet10812
https://doi.org/10.32718/nvlvet11213
https://aminbiol.com.ua/20154pdf/6.pdf


Науковий вісник ЛНУВМБ імені С.З. Ґжицького. Серія: Сільськогосподарські науки, 2025, т 27, № 103 

Scientific Messenger LNUVMB. Series: Agricultural sciences, 2025, vol. 27, no 103 
200 

The state of the body’s immune system of beef cows 
with signs of endo-toxicosis. Scientific Messenger of 
LNU of Veterinary Medicine and Biotechnologies. 
Series: Veterinary Sciences, 25(112), 78–82. 
DOI: 10.32718/nvlvet11213. 

Martyshuk, T. V., & Hutyi, B. V. (2021). Imunofiziolo-
hichnyi stan ta antyoksydantnyi potentsial orhaniz-mu 
porosiat za umov oksydatsiinoho stresu ta dii 
koryhuiuchykh chynnykiv: monohrafiia. Lviv: 
SPOLOM (in Ukrainian). 

Mylostyvyi, R., Izhboldina, O., Midyk, S., Gutyj, B., 
Marenkov, O., & Kozyr, V. (2023). The Relation-ship 
be-tween Warm Weather and Milk Yield in Holstein 
Cows. World Vet. J., 13(1), 134–143. DOI: 10.54203/ 
scil.2023.wvj14. 

Mylostyvyi, R., Lesnovskay, O., Karlova, L., Khmeleva, 
O., Кalinichenko, O., Orishchuk, O., Tsap, S., Begma, 
N., Cherniy, N., Gutyj, B., & Izh-boldina, O. (2021). 
Brown Swiss cows are more heat resistant than Hol-
stein cows under hot summer conditions of the 
continental climate of Ukraine. J Anim Behav 
Biometeorol, 9(4), 2134. DOI: 10.31893/jabb.21034. 

Mylosyvyi, R., Skliarov, P., Izhboldina, O., Chernenko, 
О., Lieshchova, М., Gutyj, B., Marenkov, O., & 
Eddine Rahmoun, D. (2024). The effectiveness of an 
automated heat detection system in Brown Swiss 
heifers when using sexed semen at a large dairy unit. 
Veterinarska stanica, 55(2), 157–167. DOI: 10.46419/ 
vs.55.2.7. 

Shcherba, V. V., & Korda, M. M. (2019). Zminy 
pokaznykiv endohennoi intoksykatsii u shchuriv z 
parodontytom na tli hiper- ta hipotyreozu. 
Eksperymentalna i klinichna medytsyna, 83(2), 4–11. 
DOI: 10.35339/ekm.2019.83.02.01 (in Ukrainian). 

Sidashova, S., Gutyj, B., Martyshuk, T., & Shnaider, V. 
(2024). Chronic latent inflammatory processes of 
reproductive organs of dairy cows. Scientific 
Messenger of LNU of Veterinary Medicine and 
Biotech-nologies. Series: Veterinary Sciences, 
26(113), 202–211. DOI: 10.32718/nvlvet11330. 

Slivinska, L. G., Vlizlo, V. V., Shcherbatyy, A. R., 
Lukashchuk, B. O., Gutyj, B. V., Drach, M. P., 
Lychuk, M. G., Maksymovych, I. A., Leno, M. I., 
Rusyn, V. I., Chernushkin, B. O., Fedorovych, V. L., 
Zinko, H. O., Prystupa, O. I., & Yaremchuk, V. Y. 
(2021). Influence of heavy metals on metabolic 
processes in cows. Ukrainian Journal of Ecology, 
11(2), 284–291. DOI: 10.15421/2021_112. 

Vlizlo, V. V. (2012). Laboratorni metody doslidzhen u 
biolohiyi, tvarynnytstvi ta veterynarniy medytsyni 
[Laboratory methods of investigation in biology, 
stock-breeding and veterinary]. Spolom, Lviv (in 
Ukrainian). 

Zaviriukha, V. I., Stefanyk, V. Yu., Kudla, I. M., & 
Kudla, Yu. M. (2009). Endotoksykoz tilnykh koriv i 
efektyvnist preventyvnoi terapii. Naukovyi visnyk NU 
bioresursiv ta pryrodokorystuvannia Ukrainy, 136, 
245–251 (in Ukrainian). 

 
 
 
 

https://doi.org/10.32718/nvlvet11213
https://doi.org/10.54203/scil.2023.wvj14
https://doi.org/10.31893/jabb.21034
https://doi.org/10.46419/vs.55.2.7
https://doi.org/10.35339/ekm.2019.83.02.01
https://doi.org/10.32718/nvlvet11330
https://www.ujecology.com/articles/influence-of-heavy-metals-on-metabolic-processes-in-cows.pdf

	Introduction
	Objective of the study
	Materials and Methods
	Results and Discussion
	Conclusions
	Acknowledgments
	Conflict of interest
	References



