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Abstract. Abstract. Coordination of physiological activity and intensity of metabolism 
in various organs and tissues of a productive animal depending on environmental 
conditions and own needs is provided by the regulatory activity of the corresponding 
nerve centers. However, the features of the autonomic regulation of the nervous system 
in this matter can have a significant impact not only on the physiological activity of 
animals but also on their productivity. Therefore, the question of studying the influence 
of autonomic regulation on the animal body in general and the interaction of the 
autonomic system and lipid metabolism is quite relevant.

Groups of animals were formed by determining the state of the cardiovascular 
system according to the Baevskyi method. Blood plasma was used for the study, lipid 
extraction was performed by the Folch method. Fatty acid analysis was performed on a 
Trace GC Ultra gas chromatograph (USA) with a flame ionization detector.

Studies have shown that the relative content of saturated fatty acids in blood of 
normotonics was the highest compared with other groups: sympathotonics – by 
1.9%; vagotonics – 0.48%. Regarding the concentration of saturated fatty acids in 
sympathotonics, it should be noted that the content of stearic acid was the highest 
(18.07 ± 0.01; P < 0.001), and saturated fatty acids from C6 to C16 were characterized 
by the lowest values (P < 0.01–0.05) in comparison with other groups. 

The total content of unsaturated fatty acids in blood plasma of sympathotonics and 
vagotonics was 1.19% and 0.49% higher, respectively, compared with normotonics. 
Quite interesting is the fact that sympathotonics were characterized by the highest 
content of polyunsaturated fatty acids, the content of which decreased in the range 
C18:2n6 > C20:4n6 > C18:3n3 > C22:6n3 > C22:5n3, a similar sequence we observed in 
other groups, although the relative concentration of acids could fluctuate. Normotonics 
were characterized by the highest levels of some polyunsaturated fatty acids (C18:3n3, 
C22:5n3, and C22:6n3; P < 0.05–0.01), while levels of some unsaturated fatty acids 
(C18:1n9 and C20:3n6) were the lowest.

Thus, the type of nervous activity has a significant effect on the ratio of fatty acids in 
blood plasma and autonomic regulation affects the metabolic processes in the body of cows.
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Introduction

Currently, it is a very important issue 
to study the effect of autonomic regulation 
on lipid metabolism in animal (Martin et 
al., 2021). This is because the type of pe-
ripheral nervous system of the animal de-
pends on the type of nervous activity and 
has a significant impact on the course of 
metabolic processes in its body (Chang et 
al., 2020). This question has a significant 
contribution to the understanding of what 
will depend on the productivity of the an-
imal and its reproductive capacity (Carrell 
et al., 2021). Depending on the influence 
of autonomic regulation on the body, each 
environmental and external factor has a 
lever of influence on the course of internal 
processes (Bouffiou et al., 2020).

On the example of an animal with a 
predominance in the body of sympathetic 
nervous activity, each effect on it will be 
reflected in a significant reaction, which 
further negatively affects the normal 
course of metabolic processes in its body 
(Fernandez-Novo et al., 2020). It should 
also be noted that an animal that is more 
sensitive to changes in the environment 
will have increased production of cortisol, 
which will further increase the cost of en-
ergy reserves of nutrients and the use of 
nutrient-derived nutrients (Colditz, 2021). 
Lipids play an important role in the ani-
mal’s body, they are carriers of high ener-
gy value, are used by the body as a struc-
tural element, are a part of the regulatory 
element in the system playing a role in 
influencing the life of individual cells and 
the body as a whole (Bionaz et al., 2020).

Analysis of recent researches  
and publications

In the modern world, the study and 
understanding of the factors that affect the 
condition of the animal and its productivi-

ty play a significant role in creating highly 
productive livestock (Chen et al., 2021). 
Minor changes in the environment and the 
progression of stressors are strongly asso-
ciated with the general condition of the an-
imal (Estévez-Moreno, 2021). Many peo-
ple face the fact that each animal responds 
differently to different circumstances and 
has different productivity (Hemphill et 
al., 2020). It is known that milk quality 
is affected by such indicators as genetic 
characteristics, the general physiological 
condition of the animal, it’s feeding, exer-
cise, type of keeping, and external condi-
tions, etc. (Shanks, 2021). We understand 
these concepts and use them to improve 
them and get better results in our economy 
(Ujita et al., 2021). Quite a few issues have 
been studied and analyzed by scientists to 
obtain data that will help others to improve 
their work (Abdel-Hamid et al., 2017).

One such study is the study of the ef-
fect of autonomic regulation on lipid me-
tabolism. Each animal has systems that 
control and maintain the mechanisms that 
regulate the body’s constant homeostasis. 
Considering the nervous system, we un-
derstand that it has two – higher nervous 
and autonomic nervous systems. They 
play a role in controlling and regulating 
the stability of the body depending on the 
influence of both environmental and in-
ternal factors. These systems are strongly 
related to each other even though scien-
tists describe them as higher nervous ac-
tivity characterizing it as type of animal 
temperament, and the autonomic nervous 
system as a reflection of sympathetic or 
parasympathetic nervous systems that 
work in harmony or dominate each other. 
In this regard, we can conclude that ev-
erything is interconnected and if one part 
of the system has characteristic features, 
they will affect other systems, which will 
be reflected in the general condition of 
the animal’s body, including lipid metab-
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olism. Each animal has its own type of 
autonomous system, which plays the role 
of a mechanism that responds and acts de-
pending on different stimuli (Lees et al., 
2020). The whole organism has a whole 
system of nerve endings and analyzing or-
gans that control the living organism and 
make changes in it (Danchuk et al., 2020).

The nervous system can affect almost 
all aspects of the development in cattle, 
including growth, reproduction, and im-
munity. For example, a sympathotonic 
animal gains weight more slowly than a 
normotonic animal (Parham et al., 2021). 
This is since animals with a predom-
inance in the body of the sympathetic 
nervous system are more aggressive and 
react sharply to changes in the environ-
ment, they expend a lot of energy in this 
regard, deteriorating the development of 
this animal (Chang et al., 2020). It was 
also investigated that animals, in which 
excitation processes predominate, have 
worse insemination rates in contrast to an-
imals with moderate nervous processes. 
Low carcass and fat content are observed 
in meat products, and bruises and inju-
ries are noticeable on the carcass, which 
reduces the quality and cost of meat (Li-
bis-Márta et al., 2021). Also, the fattening 
of animals for slaughter, depending on the 
autonomic regulation, will have a differ-
ent result in the weight gain of the animal 
(Sant’Anna et al., 2019).

Types of nervous activity have a signif-
icant impact on animals. Considering the 
conditions of detention, studies have been 
conducted, determining that the strongest 
manifestation of milk production affects the 
nervous system in the first lactation, this is 
since the animal has significant life changes, 
in this regard, it is influenced by stress fac-
tors (Mincu et al., 2021). Over time, the an-
imal gets used to this effect, and in the next 
lactation, there are no such active reactions 
of the body (Antanaitis et al., 2021).

Stress conditions have a very nega-
tive effect on animal health. A very in-
fluential stress factor for the animal is its 
transportation to another farm, slaughter-
house, etc. (Marçal-Pedroza et al., 2021). 
During this load, the animal will not have 
a positive result of any type of autonomic 
regulation. But here the role is that de-
pending on what type of nervous process 
predominates, the animal will react dif-
ferently to the influencing factor, and in 
the future, it will affect the acclimatiza-
tion and quality of animal raw materials 
(Melendez et al., 2021).

Immunity also depends on the type 
of nervous activity, as calves with weak 
nervous processes have a low immune 
response to vaccines (Smith et al., 2021). 
In the study of the immune system com-
paring the signs of autonomic processes, 
it was found that bulls with aggressive 
temperament had a lower proliferation 
of lymphocytes in vivo and lower con-
centrations of IgG specific for vaccines 
in vivo, compared with calmer bulls (Al-
tman, 2019).

Many studies have been conducted to 
investigate the metabolism in the body. 
The path of lipid conversion from food 
and their circulation in the body has been 
well studied (Antanaitis et al., 2021). With 
feed, cattle receive relatively few lipids, 
but many polyunsaturated fatty acids, es-
pecially linolenic acid. In the rumen, lip-
ids are hydrolyzed and released fatty acids 
are bio-hydrogenated by a microbial pop-
ulation, with 90% of linolenic acid being 
lost and increasing the amount of stearic 
acid. Free fatty acids are adsorbed in the 
rumen and turn into the abomasum, their 
absorption is almost absent in the rumen 
(Alexandre et al., 2020).

Microorganisms in the rumen are 
also involved in the synthesis of lipids 
and when moving them with food into 
the abomasum, they are broken down by 
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digestive enzymes, releasing fatty acids 
(Zeineldin et al., 2018). All fatty acids 
enter the duodenum, where they mix with 
the secretions of pancreatic acid (lipase 
and phosphatase) and bile containing lipid 
(phosphatidylcholine) and bile acids (tau-
rine conjugates) (Vinyard et al., 2021). Li-
pases and phospholipases partially hydro-
lyze microbial lipids and any food lipids 
that do not hydrolyze in the rumen. The 
contents of the duodenum move to the dis-
tal part of the small intestine, where ab-
sorption occurs (Fortin et al., 2017). Most 
fatty acids are absorbed in the form of free 
fatty acids (Bernard et al., 2017). Free 
fatty acids are esterified, using the glyc-
erol-3-phosphate pathway and partially 
by the monoacylglycerol pathway (Brake 
& Swanson, 2018). Before esterification, 
there is some desaturation of stearic acid to 
oleic, this process is characteristic only for 
ruminants (Xin et al., 2020). Then triacyl-
glycerols, phospholipids, and cholesterol 
esters are created, which are used for the 
synthesis of chylomicrons, which are then 
secreted into the lymph (Kairenius et al., 
2018). Triacylglycerols are the major lip-
ids of lymph, accounting for 70–80% of 
the total weight of lipids in ruminants and 
playing the role of a major source of fatty 
acids for tissues (Danchuk, 2006). Once 
triacylglycerols enter the bloodstream, 
they are hydrolyzed by lipoprotein lipase, 
which is synthesized by body tissues such 
as muscle, fat, and the mammary gland, 
which subsequently releases fatty acids 
for tissue use (Li et al., 2018), for the syn-
thesis of structural components such as 
cell membranes, biologically active sub-
stances such as prostaglandins, as a source 
of energy and to create a reserve for the 
future, or for the synthesis of milk (Toral 
et al., 2018).

The purpose of the study is to inves-
tigate the effect of autonomic regulation 
on blood fatty acid composition in cows.

Materials and methods  
of research

The research was carried out on cows 
of the Ukrainian, black-spotted breed of 
the 3rd–4th lactation. Types of the au-
tonomic regulation were determined by 
the state of the cardiovascular system 
according to the Baevskyi method, the 
essence of which is that an electrocardio-
gram is recorded in the animal and the 
mode in the range of cardio intervals is 
determined. Then we formed 3 groups of 
animals: sympathotonic – a type of the 
nervous activity where the sympathetic 
nervous system predominates over the 
parasympathetic; vagotonic – a type of 
the nervous activity where parasympa-
thetic nervous activity predominates over 
the sympathetic; normotonic – a type of 
the nervous activity with balanced para-
sympathetic and sympathetic nervous 
activity. The material for the study was 
blood samples obtained from the jugu-
lar vein in the morning before feeding. 
Blood was stabilized with heparin, plas-
ma was obtained by centrifugation. In 
addition, information was taken on the 
daily productivity of the animals that 
they had on the day of blood sampling.

Extraction of lipids from blood plas-
ma was performed by the Folch meth-
od (Folch et al., 1957). The next step in 
sample preparation was the hydrolysis 
and methylation of fatty acids in lipids 
derived from blood plasma. To do this, 
4 cm3.of methyl sodium hydroxide solu-
tion was added to 100 mg of the obtained 
fat, the reflux condenser was connected 
to the flask containing it and boiled until 
the fat droplets disappeared, stirring the 
contents of the flask at intervals of 30–
60  seconds. To the contents of the flask, 
5 cm3 of boron methyl fluoride solution 
was added, continuing to boil for up to 
1  hour. Three cm3 of hexane was added 
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to the boiling mixture through the top of 
the reflux condenser and removed from 
the heating element. To a still hot solu-
tion, 20 cm3 of saturated sodium chlo-
ride solution was added and stirred for 
15  seconds. The upper (hexane) layer 
was selected for study (Sinyak et al., 
1976). Analysis of methyl esters of vola-
tile fatty acids was performed on a Trace 
GC Ultra gas chromatograph (USA) with 
a flame ionization detector. Chroma-
tography conditions: column tempera-
ture 140–240 ºС, detector temperature 
260 ºС. The sample was introduced into 
the chromatograph using a TriPlus au-
tosampler at a dose of 1 μl. The duration 
of the analysis was 65  minutes.

Identification of fatty acids was per-
formed using a standard sample Supelco 
37 Component FAME Mix. Quantitative 
evaluation of the fatty acid spectrum of 
lipids was performed by the method 
of internal normalization, determining 
their content in percent. The study was 
performed in 3 parallels.

The following fatty acids were de-
tected by gas chromatography: caproic 
(C6:0), caprylic (C8:0), capric (C10:0), 
lauric (C12:0), myristic (C14:0), myris-
toleic (C14:1), pentadecanoic (C15:0), 
palmitic (C16:0), palmitoleic (C16:1n9), 
stearic (C18:0), oleic (C18:1n9), linoleic 
(C18: 2n6), arachidic (C20:0), linolenic 
(C18:3n3), cis-11-eicosenoic (C20:1n9), 
cis-8,11,14-eicosatrienoic (C20:3n6), ar-
achidonic (C20:4n6), docosapentaenoic 
(C22:5n3), and cis-4,7,10,13,16,19-do-
cosahexaenoic (C22:6n3).

Statistical processing of experimen-
tal data was performed by conventional 
methods of variation statistics. The prob-
ability of the difference in indicators was 
assessed by Student’s t-test. Differences 
between the compared indicators were 
considered significant at the level of sig-
nificance Р < 0.05, Р < 0.01, Р < 0.001.

Results of the research  
and their discussion

It is known that the fatty acid com-
position of blood in animals depends on 
many factors, among which the main 
ones are the type of productive animal, 
age, the composition of the diet, the in-
tensity of rumen digestion, and its phys-
iological state.

According to the results of research, 
the absence of clinical signs of pathol-
ogy is not a guarantee of similarity of 
the main characteristics of the fatty acid 
composition of blood plasma in dairy 
cows (Fig. 1) under the same conditions 
of feeding and keeping. One of the phys-
iological factors that should be consid-
ered in the chromatography of fatty acids 
in blood plasma of lactating cows is the 
types of autonomic regulation (normo-
tonic; sympathotonic; and vagotonic).

According to Fig. 1, the type of ner-
vous activity of a productive animal has 
a significant impact on their daily milk 
productivity. At this stage of our study, 
it is difficult to fully judge how close the 
relationship is between blood fatty acid 
composition in cows (Table 1), the type 
of their nervous activity, and the level of 
productivity. However, a superficial anal-
ysis of the results shows that normotonics 
were characterized by the highest level of 
daily milk yield, and the total content of 
saturated fatty acids (SFA) in this exper-
imental group was also the highest. It is 
difficult to say how much this is related 
to the level of motor activity and stress 
resistance, but we can safely say that the 
increase in motor activity is provided by 
increasing the intensity of ATP synthesis 
and β-oxidation of fatty acids. However, 
this issue needs further study.

Animals-normotonics have a type of 
nervous activity, where the sympathetic 
and parasympathetic nervous systems 
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Fig. 1. The ratio of blood fatty acids and daily milk productivity in cows  
with different types of autonomic regulation

have a balanced effect on the animal’s 
body, so we chose it as a guide to com-
pare the features of lipid metabolism in 
other types. Thus, as can be seen from 
Fig. 1, the content of SFA was the high-
est in blood of normotonics in compari-
son with other groups – sympathotonics 
(by 1.9%) and vagotonics (by 0.48%).

According to the results, the relative-
ly high content of SFA was provided by 
C6:0, C10:0, C15:0, C16:0, and C20:0.

Regarding the concentration of SFA 
in sympathotonics, it should be not-
ed that the content of stearic acid in 
comparison with others was the high-
est (18.07 ± 0.01) and 0.89% higher 
than that observed in normotonics (P < 
0.001). SFA from C6:0 to C16:0 in sym-
pathotonics were characterized by the 
lowest relative content compared with 
other experimental groups (C6:0, P < 
0.05; C10:0, P < 0.01; C16:0, P < 0.05).

It is known that the content of fat-
ty acids with an odd number of carbon 
atoms in blood may depend on grazing 
time and the botanical composition of the 
pasture. However, even under the same 
feeding conditions of lactating cows, as 
shown by chromatographic studies pre-

sented in Table 1, it may depend on the 
type of autonomic regulation of nervous 
activity. We are talking about pentadeca-
noic acid (C15:0), the relative content of 
which in blood of animals decreased in 
the range: normotonics > sympathoton-
ics > vagotonics, with significant differ-
ences in vagotonics both in comparison 
with normotonics (P < 0.01) and sym-
pathotonics (P < 0.05).

Dairy cows, the intensity of nervous 
activity of which is characterized as vagot-
onic, in terms of the relative content of SFA 
in blood, occupied mainly an intermediate 
position between the values observed in 
sympathotonics and normotonics.

The total plasma content of unsaturated 
fatty acids (UFA) in animals classified as 
sympathotonics and vagotonics was 1.19% 
and 0.49% higher, respectively, compared 
with normotonics. Quite interesting is the 
fact that sympathotonics were character-
ized by the highest content of polyunsat-
urated fatty acids (PUFA), the content of 
which decreased in the range of C18:2n6 > 
C20:4n6 > C18:3n3 > C22:6n3 > C22:5n3, 
a similar sequence was observed in other 
groups, although the relative concentration 
of acids could fluctuate.
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Normotonics, even though they had the 
lowest content of UFA, compared to other 
experimental groups, still for some PUFAs 
(C18:3n3, C22:5n3, and C22:6n3) were 
characterized by the highest values (P < 0.05–
0.01) compared with other groups, while the 
SFA (C18:1n9 and C20:3n6) were the lowest 
compared with other experimental groups.

As shown in Fig. 2, normotonics were 
characterized by the highest concen-
tration of omega-3 fatty acids in blood. 
Sympathotonics have a higher concen-
tration of omega-6 fatty acids by 1.42% 
and 2.1% compared with vagotonics and 
normotonics, respectively.

Vagotonics were characterized by 
the lowest concentration of linolenic 
acid (P < 0.001), eicosenoic acid (P < 
0.05), arachidonic acid (P < 0.001), and 
docosapentaenoic acid (P < 0.05) com-
pared with animals with other types of 
the nervous system.

It is known that both the types of the 
nervous system and the intensity of mo-
tor activity can affect the performance of 
dairy animals, regardless of their level of 
nutrition. Obviously, increasing physical 
activity can only to some extent ensure 
stable productivity, on the other hand, 
overuse of energy due to β-oxidation of 

1. Fatty acid content (%) in blood plasma of cows according to autonomic 
regulation (M ± m; n = 5)

Fatty acid
Groups of cows

Normotonics Sympathotonics Vagotonics
Caproic, C6:0 1.11 ± 0.06 0.82 ± 0.04* 0.98 ± 0.02
Caprylic, С8:0 0.61 ± 0.04 0.69 ± 0.01 0.61 ± 0.01
Capric, С10:0 1.00 ± 0.05 0.76 ± 0.02** 0.81 ± 0.01**
Lauric, С12:0 0.42 ± 0.03 0.43 ± 0.01 0.54 ± 0.02*
Myristic, С14:0 3.10 ± 0.04 2.67 ± 0.06 2.86 ± 0.03
Myristoleic, С14:1 0.64 ± 0.04 0.56 ± 0.01 0.67 ± 0.01
Pentadecanoic, С15:0 0.45 ± 0.02 0.42 ± 0.01 0.37 ± 0.01**
Palmitic, С16:0 24.48 ± 0.44 23.30 ± 0.21* 23.82 ± 0.04
Palmitoleic, С16:1n9 2.14 ± 0.14 2.19 ± 0.01 2.46 ± 0.03
Stearic, С18:0 17.18 ± 0.23 18.07 ± 0.01** 17.91 ± 0.02*
Oleic, С18:1n9 23.15 ± 0.16 23.39 ± 0.18 24.51 ± 0.28**
Linolenic, С18:2n6 15.33 ± 0.37 16.21 ± 0.14 15.45 ± 0.27
Arachidic, C20:0 0.15 ± 0.01 0.15 ± 0.01 0.12 ± 0.01
α-Linolenic acid, С18:3n3 1.33 ± 0.01 1.04 ± 0.01*** 0.89 ± 0.01***
Cis-11-eicosenoic, С20:1n9 0.42 ± 0.02 0.45 ± 0.01 0.40 ± 0.01
Cis-8,11,14-eicosatrienoic, С20:3n6 0.10 ± 0.01 0.14 ± 0.01* 0.12 ± 0.01
Arachidonic, 20:4n6 7.24 ± 0.18 7.74 ± 0.13 6.43 ± 0.15***
Docosapentaenoic, С22:5n3 0.31 ± 0.01 0.30 ± 0.01 0.27 ± 0.01*
Cis-4,7,10,13,16,19-docosahexaenoic, С22:6n3 0.88 ± 0.01 0.71 ± 0.01*** 0.82 ± 0.03

Note: * Р < 0.05, ** Р < 0.01, *** Р < 0.001 – compared with normotonics; data are presented 
as the mass fraction of fatty acid in % of the sum of fatty acids.
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saturated fatty acids can significantly af-
fect not only their concentration in blood 
but also obviously their content in milk. 
This is what we associate with a decrease 
in the relative content of SFA in sym-
pathotonics, which may be one of the 
hallmarks of this type of nervous activity.

Conclusion

The ratio of fatty acids in blood plas-
ma of lactating cows depends to some 
extent on the type of autonomic nervous 
regulation and may be related to the level 
of their daily milk productivity. Normo-
tonics are characterized by the highest 
level of daily milk productivity, relative-
ly high content of saturated fatty acids 
and slightly lower level of unsaturated 
fatty acids. Sympathotonics and vagot-
onics were characterized by a lower level 
of daily milk productivity and a higher 
percentage of unsaturated fatty acids in 
blood. The content of fatty acids in blood 
with an odd number of carbon atoms may 
depend on the type of autonomic ner-
vous regulation: the relative content of 
pentadecanoic acid (C15:0) in blood of 

animals decreased in a number: normo-
tonics > sympathotonics > vagotonics, 
differences in vagotonics were observed 
both in comparison with normotonics          
(P < 0.01) and sympathotonics (P < 0.05).

References
Abdel-Hamid, S. E., Fattah, D. M. A., Ghanem, H. M., 

& Manaa, E. A. (2017). Temperament 
during milking process and its effect on 
behavioral, productive traits and biochem-
ical parameters in friesian dairy cows. Ad-
vances in Animal and Veterinary Sciences, 
5(12), 508-513. doi: 10.17582/journal.
aavs/2017/5.12.508.513 

Alexandre, P. A., Reverter, A., Berezin, R. B., Por-
to-Neto, L. R., Ribeiro, G., Santana, M. H., ... 
& Fukumasu, H. (2020). Exploring the Reg-
ulatory Potential of Long Non-Coding RNA 
in Feed Efficiency of Indicine Cattle. Genes, 
11(9), 997. doi: 10.3390/genes11090997 

Altman, A. W. (2019). Relationships between 
animal temperament and systemic im-
mune responses in beef cattle exposed to 
conditions associated with conventional 
management. Animal and Food Sciences, 
98. doi: 10.13023/etd.2019.033 

Fig. 2. The ratio of ω6/ω3 fatty acids in blood of cows with different types  
of autonomic regulation



І. А. Грищук, В. І. Карповський, В. В. Данчук, Б. В. Гутий, К. Куб’як, С. В. Мідик, Р. В. Постой, В. О. Трокоз

14 | ISSN 2663-967X Vol. 12, № 4, 2021Ukrainian Journal of Veterinary Sciences

Antanaitis, R., Juozaitienė, V., Jonike, V., Čukaus-
kas, V., Urbšienė, D., Urbšys, A., ... & Paulaus-
kas, A. (2021). Relationship between temper-
ament and stage of lactation, productivity 
and milk composition of dairy cows. Animals, 
11(7), 1840. doi: 10.3390/ani11071840 

Bernard, L., Toral, P. G., & Chilliard, Y. (2017). 
Comparison of mammary lipid metabolism 
in dairy cows and goats fed diets supple-
mented with starch, Plant oil, or fish oil. 
Journal of dairy science, 100(11), 9338-
9351. doi: 10.3168/jds.2017-12789 

Bionaz, M., Vargas-Bello-Pérez, E., & Busato, 
S. (2020). Advances in fatty acids nutrition 
in dairy cows: from gut to cells and effects 
on performance. Journal of Animal Sci-
ence and Biotechnology, 11(1), 1-36. doi: 
10.1186/s40104-020-00512-8 

Bouffiou, J., Boles, J. A., & Thomson, J. M. (2020). 
Investigating the relationship between tem-
perament and performance traits in feedlot 
cattle. Journal of Animal Science, 98, 383-
383. doi: 10.1093/jas/skaa278.674 

Carrell, R. C., Smith, W. B., Kinman, L. A., Mer-
cadante, V. R., Dias, N. W., & Roper, D. A. 
(2021). Cattle stress and Pregnancy responses 
when imposing different restraint methods for 
conducting fixed time artificial insemination. 
Animal Reproduction Science, 225, 106672. 
doi: 10.1016/j.anireprosci.2020.106672 

Chang, Y., Brito, L. F., Alvarenga, A. B., & Wang, 
Y. (2020). Incorporating temperament traits 
in dairy cattle breeding programs: challeng-
es and opportunities in the Phenomics 
era. Animal Frontiers, 10(2), 29-36. doi: 
10.1093/af/vfaa006 

Chen, X., Ogdahl, W., Hanna, L. L. H., Dahlen, 
C. R., Riley, D. G., Wagner, S. A., ... & Sun, 
X. (2021). Evaluation of beef cattle temper-
ament by eye temperature using infrared 
thermography technology. Computers and 
Electronics in Agriculture, 188, 106321. doi: 
10.1016/j.compag.2021.106321 

Colditz, I. G. (2021). Adrenergic tone as an in-
termediary in the temperament syndrome 
associated with flight speed in beef cat-

tle. Frontiers in Animal Science, 2, 6. doi: 
10.3389/fanim.2021.652306 

Danchuk, O. V., Karposvkyi, V. I., Tomchuk, V. A., Zhu-
renko, O. V., Bobryts’ka, O. M., & Trokoz, 
V. O. (2020). Temperament in cattle: a 
method of evaluation and main character-
istics. Neurophysiology, 52(1), 73-79. doi: 
10.1007/s11062-020-09853-6 

Estévez-Moreno, L. X., Miranda-de la Lama, G. C., 
Villarroel, M., García, L., Abecia, J. A., San-
tolaria, P., & María, G. A. (2021). Revisiting 
cattle temperament in beef cow-calf sys-
tems: Insights from farmers’ perceptions 
about an autochthonous breed. Animals, 
11(1), 82. doi: 10.3390/ani11010082 

Fernandez-Novo, A., Pérez-Garnelo, S. S., Vil-
lagrá, A., Pérez-Villalobos, N., & Astiz, S. 
(2020). The effect of stress on reproduction 
and reproductive technologies in beef cat-
tle – A review. Animals, 10(11), 2096. doi: 
10.3390/ani10112096 

Folch, J., Leez, M., & Stanley, G. A. (1957). Simple 
method for the isolation and purification of 
total lipides from animal tissues. Journal of 
Biological Chemistry, 226(2), 497-501.

Fortin, É., Blouin, R., Lapointe, J., Petit, H. V., & 
Palin, M. F. (2017). Linoleic acid, α-linolenic 
acid and enterolactone affect lipid oxida-
tion and expression of lipid metabolism 
and antioxidant-related genes in hepatic 
tissue of dairy cows. British Journal of Nu-
trition, 117(9), 1199-1211. doi: 10.1017/
S0007114517000976 

Hemphill, C. H., Reuter, R. R., Neel, J. P., & 
Goodman, L. (2020). Effects of acclimation 
on cattle response to humans while being 
handled. Journal of Animal Science, 98, 61-
62. doi: 10.1093/jas/skz397.140 

Kairenius, P., Leskinen, H., Toivonen, V., Muetzel, 
S., Ahvenjärvi, S., Vanhatalo, A., ... & Shin-
gfield, K. J. (2018). Effect of dietary fish oil 
supplements alone or in combination with 
sunflower and linseed oil on ruminal lipid 
metabolism and bacterial populations in lac-
tating cows. Journal of dairy science, 101(4), 
3021-3035. doi: 10.3168/jds.2017-13776 



Жирнокислотний склад крові корів залежно від типу автономної регуляції в літній період 

Vol. 12, № 4, 2021 ISSN 2663-967X | 15Український часопис ветеринарних наук

Lees, A. M., Salvin, H. E., Colditz, I., & Lee, C. 
(2020). The influence of temperament on 
body temperature response to handling 
in Angus cattle. Animals, 10(1), 172. doi: 
10.3390/ani10010172 

Li, X., Li, Y., Ding, H., Dong, J., Zhang, R., Huang, 
D., ... & Li, X. (2018). Insulin suppresses 
the AMPK signaling Pathway to regulate 
lipid metabolism in Primary cultured he-
patocytes of dairy cows. Journal of Dairy 
Research, 85(2), 157-162. doi: 10.1017/
S002202991800016X 

Libis-Márta, K., Póti, P., Egerszegi, I., Bodnár, 
Á., & Pajor, F. (2021). Effect of selected 
factors (body weight, age, parity, litter size 
and temperament) on the entrance order 
into the milking parlour of Lacaune ewes, 
and its relationship with milk production. 
Journal of Animal and Feed Sciences, 30(2), 
111-118. doi: 10.22358/jafs/135727/2021 

Marçal-Pedroza, M. G., Campos, M. M., Sac-
ramento, J. P., Pereira, L. G. R., Machado, 
F. S., Tomich, T. R., ... & Sant'Anna, A. C. 
(2021). Are dairy cows with a more reactive 
temperament less efficient in energetic 
metabolism and do they Produce more en-
teric methane? Animal, 15(6), 100224. doi: 
10.1016/j.animal.2021.100224 

Martin, D. M., Moraes, R. F., Cintra, M. C. R., Lang, 
C. R., Monteiro, A. L. G., Oliveira, L. B. D., ... 
& Weiblen, R. (2021). Beef cattle behavior in 
integrated crop-livestock systems. Ciência Ru-
ral, 52. doi: 10.1590/0103-8478cr20210143 

Meléndez, D. M., Marti, S., Haley, D. B., Schwing-
hamer, T. D., & Schwartzkopf-Genswein, K. S. 
(2021). Effects of conditioning, source, and 
rest on indicators of stress in beef cattle trans-
ported by road. Plos one, 16(1), e0244854. 
doi: 10.1371/journal.pone.0244854 

Mincu, M., Gavojdian, D., Nicolae, I., Olteanu, 
A. C., & Vlagioiu, C. (2021). Effects of milk-
ing temperament of dairy cows on Produc-
tion and reproduction efficiency under tied 
stall housing. Journal of Veterinary Behav-
ior. Journal of Veterinary Behavior, 44, 12-
17. doi: 10.1016/j.jveb.2021.05.010 

Parham, J. T., Blevins, S. R., Tanner, A. E., Wahl-
berg, M. L., Swecker Jr, W. S., & Lewis, R. M. 
(2021). Subjective methods of quantify-
ing temperament in heifers are indicative 
of Physiological stress. Applied Animal 
Behaviour Science, 234, 105197. doi: 
10.1016/j.applanim.2020.105197 

Sant’Anna, A. C., Valente, T. D. S., Magalhães, 
A. F. B., Espigolan, R., Ceballos, M. C., de 
Albuquerque, L. G., & Paranhos da Cos-
ta, M. J. R. (2019). Relationships between 
temperament, meat quality, and carcass 
traits in Nellore cattle. Journal of animal 
science, 97(12), 4721-4731. doi: 10.1093/
jas/skz324 

Shanks, P. (2021). Influence of dietary manipu-
lation on the relationship between temper-
ament measures and growth in beef cattle: 
endophyte exposure, phytogenic supple-
mentation, and controlled feeding. Theses 
and Dissertations – Animal and Food Sci-
ences, 131. doi: 10.13023/etd.2021.293 

Smith, P., Carstens, G., Runyan, C., Ridpath, 
J., Sawyer, J., & Herring, A. (2021). Effects 
of multivalent brd vaccine treatment and 
temperament on performance and feeding 
behavior responses to a BVDV1b Challenge 
in Beef Steers. Animals, 11(7), 2133. doi: 
10.3390/ani11072133 

Ujita, A., Seekford, Z., Kott, M., Goncherenko, 
G., Dias, N. W., Feuerbacher, E., ... & Mer-
cadante, V. R. (2021). Habituation protocols 
improve behavioral and physiological re-
sponses of beef cattle exposed to students 
in an animal handling class. animals, 11(8), 
2159. doi: 10.3390/ani11082159 

Danchuk, V. V. (2006). Peroksydne okysnennia 
u silskohospodarskykh tvaryn i ptytsi. Ka-
mianets–Podilskyi: Abetka.

Vinyard, J. R., Sarmikasoglou, E., Bennett, S. L., 
Arce-Cordero, J. A., Aines, G., Estes, K., & 
Faciola, A. P. (2021). Adaptation of in vitro 
methodologies to estimate the intestinal 
digestion of lipids in ruminants. Transla-
tional Animal Science, 5(3), txab135. doi: 
10.1093/tas/txab135 



І. А. Грищук, В. І. Карповський, В. В. Данчук, Б. В. Гутий, К. Куб’як, С. В. Мідик, Р. В. Постой, В. О. Трокоз

16 | ISSN 2663-967X Vol. 12, № 4, 2021Ukrainian Journal of Veterinary Sciences

Xin, X. B., Yang, S. P., Li, X., Liu, X. F., Zhang, L. L., Ding, 
X. B., ... & Guo, H. (2020). Proteomics insights 
into the effects of MSTN on muscle glucose and 
lipid metabolism in genetically edited cattle. 
General and comparative endocrinology, 291, 
113237. doi: 10.1016/j.ygcen.2019.113237 

Zeineldin, M., Barakat, R., Elolimy, A., Salem, 
A. Z., Elghandour, M. M., & Monroy, J. C. 

(2018). Synergetic action between the 
rumen microbiota and bovine health. Mi-
crobial Pathogenesis, 124, 106-115. doi: 
10.1016/j.micpath.2018.08.038 

Sinyak, K. M., Orgel, M. Ya., & Kruk, V. I. (1976). 
Method for the preparation of blood lipids 
for gas chromatographic research. Labara-
torna sprava, 1, 37-41. 

 
Грищук І. А., Карповський В. І. , Данчук В. В., Гутий Б. В. , Куб’як К. , Мідик С. В.,  
Постой Р. В., Трокоз В. О. (2021). ЖИРНОКИСЛОТНИЙ СКЛАД КРОВІ КОРІВ 
ЗАЛЕЖНО ВІД ТИПУ АВТОНОМНОЇ РЕГУЛЯЦІЇ В ЛІТНІЙ ПЕРІОД. 
Ukrainian Journal of Veterinary Sciences, 12(4): 5–16,                                                                  
https://doi.org/10.31548/ujvs2021.04.001
Анотація. Координація фізіологічної діяльності та інтенсивності обміну речовин у 

різних органах і тканинах продуктивної тварини залежно від умов середовища та власних 
потреб забезпечується регуляторною діяльністю відповідних нервових центрів. Проте 
особливості автономної регуляції нервової системи в цьому питанні можуть суттєво 
впливати не тільки на фізіологічну діяльність тварин, а й на їхню продуктивність. Тому 
досить актуальним є питання вивчення впливу автономної регуляції на організм тварин 
загалом та взаємодії автономної системи та ліпідного обміну.

Групи тварин формували за допомогою визначення стану серцево-судинної системи за 
Баєвським. Для дослідження використовували плазму крові, екстракцію ліпідів проводили 
за методом Фолча. Аналіз жирних кислот проводили на газовому хроматографі Trace 
GC Ultra (США) з полум’яно-іонізаційним детектором. Дослідженнями встановлено, що 
відносний вміст насичених жирних кислот був найвищим у крові нормотоніків: на 1,9%, 
ніж у симпатотоніків і на 0,48%, ніж у ваготоніків. Що стосується концентрації насичених 
жирних кислот у симпатотоніків, то треба зазначити, що вміст стеаринової кислоти в 
крові був найвищим (18,07 ± 0,01; Р < 0,001) порівнюючи з іншими групами, а насичені жирні 
кислоти від С6 до С16 характеризувалися найнижчими значеннями в порівнянні до інших 
дослідних груп (С6:0, Р < 0,05; С10:0, Р < 0,01; С16:0, Р < 0,05).

Загальний вміст ненасичених жирних кислот у плазмі крові тварин, які належать 
до симпатотоніків і ваготоніків, був відповідно на 1,19% та 0,49% вищим порівнюючи з 
нормотоніками. Досить цікавим є факт, що симпатотоніки характеризувалися найвищім 
вмістом поліненасичених жирних кислот, вміст яких знижувався в ряді С18:2n6 > C20:4n6 
> С18:3n3 > С22:6n3 > С22:5n3; аналогічну послідовність ми спостерігали і в інших групах, 
хоча відносна концентрація кислот могла коливатися. Нормотоніки, не дивлячись на те, 
що мали найнижчий вміст ненасичених жирних кислот, порівнюючи з іншими дослідними 
групами, однаково за деякими поліненасиченими жирними кислотами (С18:3n3, C22;5n3, 
C22:6n3) характеризувалися найвищими рівнем (Р < 0,05–0,01) порівнюючи з іншими 
групами, тоді як вміст ненасичених жирних кислот (С18:1n9, C20:3n6) був найнижчим.

Отже, тип нервової діяльності має значний вплив на співвідношення жирних кислот у 
плазмі крові й автономна регуляція впливає на обмінні процеси в організмі корів.

Ключові слова: корови, автономна регуляція, ліпіди, жирнокислотний склад


