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CONCEPTUAL RESEARCH REFERENCES
The actuality and importance of the subject matter. The environment is constantly
changing, its components are diverse, so all organisms must constantly adapt to new conditions
in order to survive and reproduce. These stressors act separately or in combination on animals,
and their action is manifested itself in profound changes in the various physiological processes
that take place in the body. The organism is constantly adapting to environmental conditions
through metabolic and physiological responses that produce changes at various structural levels

of the vital systems and the organism as a whole [2; 3; 4; 7; 8; 9; 10].

This need for adaptation is more evident in industrial conditions of animal husbandry,
because in most cases the parameters of the microclimate are not respected or do not correspond
to the physiological peculiarities of the organism of the animals kept, and thus the principle of
alternation between moderate stressful and comfortogenic periods, which exists in the natural
environment of animal husbandry, is violated. Lack of the principle of alternation sooner or later
leads to premature degradation of vital organ systems. In connection with this, in order to
maintain and raise the physiological capacities of the organism it is necessary to apply
consecutively periods of maintenance of animals under moderate stressogenic conditions and
comfortable periods [6; 14; 17; 18].

At present, it becomes clear, that at the present stage of development of biological
sciences, in particular, of the sciences dealing with the breeding and maintenance of productive
animals extensive research is needed to solve the problems caused by environmental factors of a
stressogenic intensity and to predict the course of physiological processes in the organism to
their action. The need for effective health counselling and the development of ways to mitigate
and correct the harmful consequences of stressors also arises from the imperative to address the
problem of stress in animals with different capacities to maintain a constant internal temperature,
such as homeotherms (mammals) and poikilotherms (fish) [1; 21; 22].

The perspective of this research will provide opportunities to reflect the individual
characteristics of poikilothermic and homeothermic animals through the lens of the variability of
organismal physiology based on general developmental principles. Moreover, the research will
certainly contribute to the increase of production in aquaculture of the Republic of Moldova,
which currently accounts for 25% of the value of all fish production and fish products consumed
in the country, as well as to the increase of productivity, safety and harmlessness of food
products, obtained from the branch of cattle breeding and exploitation, traditional sectors for our

country. Therefore, to create optimal conditions for the manifestation of the physiological



potential of the phenotype of the species and the individual capabilities of the animal organism,
acquired in epigenetics, as well as, for the proper maintenance of biodiversity it is necessary to
practice sustainable activities and to develop and implement mechanisms for the conservation of
the gene pool and functional maintenance of animal reproduction.

Research will provide scientists and practitioners not only with an overall picture of
physiological variation in response of poikilothermic and homeothermic organisms to the action
of environmental factors of stressful intensity, but also with a picture based on authentic
evidence and scientific analysis. This will make it possible to determine the frequency and
parameters of application of environmental factors of moderate stressogenic intensity in the early
postnatal period with the aim of raising the organism's adaptive and defensive capacities, which
will be manifested throughout life.

Research purpose. To evaluate the separate and combined action of abiotic
environmental factors of moderate stressogenic intensity on the vitality and morphofunctional
status of carp larvae (Cyprinus carpio) and calves in early postnatal ontogeny.

Research objectives.

1. To investigate the action of different low temperature regimes of moderate stressogenic
intensity on the morphofunctional capacities and vitality of carp larvae (Cyprinus carpio).

2. To evaluate the action of low temperature of moderate stressogenic intensity on the
physiological state, non-specific resistance and adaptive capacities of the organism of calves in
early postnatal ontogeny.

3. To evaluate the action of low temperature of moderate stressogenic intensity applied in
combination with sound of moderate stressogenic intensity on the physiological status, non-
specific resistance and adaptive capacities of the calf organism in early postnatal ontogeny.

4. To estimate the correlation between the action of low temperature of moderate
stressogenic intensity and the combined action of low temperature and sound of moderate
stressogenic intensity on the physiological state, non-specific resistance and adaptive capacities
of the calf organism in early postnatal ontogeny.

5. To study the action of the mineral premix "PMVAS", applied separately and in
combination with low temperature of moderate stressogenic intensity on the physiological stress,
non-specific resistance and adaptive capacities of the organism of calves in postnatal ontogeny.

Research hypothesis. It consists in the fact, that the action of abiotic environmental
differentiating factors of moderate stressogenic intensity and short duration acts through the
hypothalamic-pituitary-adrenal axis, stimulates nonspecific reactions of the organism, modifies



the physiological state and adaptive capacities, intensifies metabolic processes and increases
theproductivity of animals.

Summary of the research methodology and justification of the research methods
chosen. In accordance with the purpose and objectives of the thesis, classical physiological,
anatomical, biochemical, chemical, haematological, microscopic and statistical research methods
were applied, based on known conceptual principles and generally accepted methodology of
conducting research: experimental methods, analysis, synthesis, comparison, generalization,
conclusion, etc [13; 15; 16; 19].

Scientific novelty and originality. Scientifically, for the first time, the correlation of the
peculiarities of the morphofunctional status of the organism of carp larvae (Cyprinus carpio) and
calves to the action of differentiated abiotic environmental factors of moderate stressogenic
intensity in early postnatal ontogeny has been studied. A directly proportional correlation was
established between the response of the organism of poikilothermic (carp larvae) and
homeothermic (calves) animals to the action of temperature of moderate stressogenic intensity. It
has been shown that the separate action of abiotic environmental factors beneficially influences
the physiological state, non-specific resistance and adaptive capacity of the organism of calves in
early postnatal ontogeny, while the combined action of this factor with sound of moderate
stressogenic intensity and short duration acts unfavourably, since these factors mutually amplify
their stressogenic amplitudes. The influence of biologically active compounds of the mineral
premix "PMVAS", administered separately and conjugated with the thermal factor of moderate
stressogenic intensity on the improvement of physiological condition, increase of non-specific
resistance and adaptive capacities of the organism of calves in early postnatal ontogeny and
balancing of the rumen microbiota was determined.

Scientific problem solved. It consists in determining the favourable and unfavourable
correlation of the physiological state, non-specific resistance and adaptive capacities of carp
larvae (Cyprinus carpio), calves and rumen microbiota in the postnatal period as a function of
the separate action of the thermal factor, the combined action of the thermal factor with sound
and the combined action of the thermal factor with the mineral premix "PMVAS".

Theoretical significance. It consists in determining the variability of the physiological
state and the response of the organism of poikilothermic and homeothermic animals to the action
of abiotic environmental factors of moderate stressogenic intensity, determining the essential
role of the cellular and humoral factor on the physiological state, non-specific resistance and
adaptive capacities of the animal organism in the early postnatal period; the role of cortisol in

triggering stressogenic reactions and the significance of the rumen microbiota.
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The applicative value. It consists in the improvement of the organism welfare of carp
larvae (Cyprinus carpio) and calves, intensification of maturation of dominant systems and
organs, increase of non-specific resistance and adaptive capacities of the organism in the early
postnatal period by directed and separate application of abiotic environmental factors of
moderate stressogenic intensity and biologically active compounds of the mineral premix
"PMVAS".

Implementation of scientific results. The results of the study were implemented in the
experimental research activity in the Institute of Physiology and Sanocreatology (Act no.03 of
20.03.2023), in the practice of cattle breeding and maintenance in the conditions of the Scientific
Institution of Training and Culturalization 'Chisinau Zoological Garden' (Act no.06 of
14.06.2023), in the process of elaboration and promotion of national normative acts on ensuring
public health and environmental protection (Act no.11-07/3373 of 25.10.2023).

Based on the results of the thesis 44 scientific papers were published: 9 without
co-authors, 9 articles in international journals, 5 articles in national journals, 8 articles in national
and international scientific collections, 11 theses in national and international scientific
collections and 2 monographs.

Volume and thesis structure. The thesis is set out on 134 pages and includes:
introduction, chapter analysing the scientific situation in the field of the thesis, materials and
methods, 4 chapters with the results obtained and their analysis, conclusions and
recommendations, bibliography and appendices. The illustrative material consists of 57 tables
and 13 figures. The bibliographic index contains 255 titles.

Keywords: carp larvae, calves, abiotic environmental factors, temperature, sound,

mineral premix, stress, adaptive capacities, non-specific resistance.

THESIS CONTENT
The introduction to the thesis argues the actuality, importance and necessity of the
research carried out, describes the scientific novelty of the results obtained, describes the current
situation in the field of research, formulates the purpose and objectives of the research, the
research hypothesis, the summary of the general research methodology and the justification of

the research methods.

1. SYNTHESIS OF INFORMATION ON THE EFFECT OF ENVIRONMENT
AL FACTORS ON THE ORGANISM OF AGRICULTURAL ANIMALS IN THE
EARLY POSTNATAL PERIOD
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This chapter presents and summarises relevant data from the literature, the difficulties
and prospects for animal husbandry under current climatic conditions. The focus of the study
was on the investigation of the action of abiotic environmental factors on the functional state,
adaptive capacities and organismal resistance of carp larvae and calves in the early postnatal
period. In substantiating the importance of carrying out research on animals in the first days of
life, data on the periodisation of postnatal ontogeny and physiological peculiarities of the
organism of the studied animals are presented. Data from the literature confirm that
environmental factors are a significant problem in the process of animal husbandry. The
available information points to the lack of measures to control and monitor them, which can
prevent stress in animals in early postnatal ontogeny and the possibility of targeted and short-
term application of environmental factors on the resistance and defence and adaptive capacities
of the organism.

2. MATERIAL AND METHODS

In the organization of the experiments the animals were randomly assigned to
homogeneous groups according to the 'analogy' principle, with the formation of control groups.
To carry out the research in the experiments, 18,000 carp larvae (Cyprinus carpio) and 70 calves
were involved.

Method of the action of the thermal factor on carp larvae in the early postnatal period.
In these experiments the action of low temperature of moderate stressogenic intensity on carp
larvae from the age of 1 (1st series), 2 (2nd series) and 3 days (3rd series) was studied with the
application of temperatures of 9 °C, 12 °C, 15 °C and 20 °C.

Method of separate action of thermal factor on calves in the early postnatal period. In
this series of experiments the solitary action of low temperature of moderate stressogenic
intensity of +5 °C on the organism of calves (20 heads) divided into two groups - the control
group (CG) and the experimental group (ETG) was studied.

Method of combined action of thermal and acoustic factors on calves in the early
postnatal period. In this series of experiments on animals of the experimental group (ETSG) the
action of low temperature of a moderate stressogenic intensity of +5 °C and sound of 70-80 db
was tested. The following physiological indices in blood were studied: total protein, protein
fractions (albumins, a-, B-, y-globulinss) urea, glucose, alkaline reserve, macroelements - Ca, P,
Na, K and their ratio, cortisol, phagocytic activity, bactericidal activity and lysozyme. As an
integral index of productivity, calf body mass was monitored throughout the study period.



The method of separate action of dietary and combined dietary and thermal factors on
calves in the early postnatal period. Calves were divided into three groups (control group - CG,
experimental group, where 'PMVAS' premix was applied as feed factor - EPG and experimental
group, where feed factor and heat factor were applied in combination - EPTG) of 10 heads each.
The experiments were carried out on calves from 3 days old to 90 days old. The EPG and EPTG
calves were given the mineral premix 'PMVAS', developed in the Institute of Physiology and
Sanocreatology, in the amount of 1.5 g per 1 litre of milk consumed in the basic ration. The
concentration of minerals in the premix was calculated on the basis of the physiological
requirements of the organism, the content of minerals in the blood of the animals and the
quantity of minerals in the feed and was as follows: cobalt carbonate 0.15 mg; copper sulphate
3.25 g; iron sulphate 20.3 g; potassium iodate 0.1 mg; manganese sulphate 15.2 g; zinc sulphate
20.5 g; sodium humate 100.0 g; calcium phosphate 100.0 g and excipient 740.5 g. At the same
time, at 3, 7, 15, 20, 25, and 30 days of age the EPTG calves were subjected to the action of low
temperature of moderate stressogenic intensity of +5 °C.

In this experimental series were studied: in the rumen - the amount of volatile fatty acids
(VFA), the amount of aerobic, anaerobic, amylolytic bacteria and the amount of acidolactic
bacilli; in the blood - the level of total protein, protein fractions, the amount of macroelements -
Ca, P, Na, K, Mg, the amount of trace elements - Fe, Cu, Zn, phagocytic activity, bactericidal
activity and lysozyme. As an integral index of productivity the body mass of calves was
monitored.

In the process of conducting the proposed experiments, classical, modern, cross-sectional
and experimental methods described in the literature were used, applied to determine the indices
of protein, mineral, carbohydrate metabolism, cellular and humoral defense factor, quality and
quantity of rumen microbiota and hormones responsible for triggering stress reaction in calves
and their body mass weight. Depending on the intrinsic characteristics of the method,
quantitative and qualitative methods and research were used to determine the size of the calf sac,
length and weight of carp larvae.

3. INFLUENCE OF LOW TEMPERATURE OF MODERATE STRESSOGENIC
INTENSITY OF DIFFERENT PARAMETERS ON THE ORGANISM OF CARP
LARVAE IN EARLY POSTNATAL ONTOGENY

Fish species used in aquaculture, as a rule, have low resistance to the action of
environmental factors, which is the result of long-term selection to increase productivity and

reduce the level of heterozygosity. In our opinion there are several approaches to solve the
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problems that arise as a result of the negative impact of environmental factors on the growth and
survival of aquatic organisms. One of these is the application of environmental factors of
moderate, well-determined stressogenic intensity to organisms in the early postnatal period with
the aim of increasing non-specific resistance and adaptive capacities.

Data on yolk sac sizes in carp larvae subjected to the action of different intensities of
thermal factors are presented in Table 3.1.

Table 3.1. Yolk sac dimensions in carp larvae subjected to low temperature
action of moderate stressogenic intensity

Ser;es Tempera Para Yolk sac dimensions as a function of temperature application time, (mm)
0 ture
experi applied, me(tjgr; 1 day 3 days 5 days 7 days 10 days
ments (°C) studie
9 length 2,97+0,08 2,95+0,07 2,74+0,07 2,62+0,12 2,51+0,08*
height 0,78+0,01 0,76+0,02 0,70+0,09 0,64+0,08 0,52+0,07*
12 length 2,91+0,05 2,87+0,06 2,78+0,06 2,42+0,08* 1,87+0,07*
| height 0,69+0,02 0,64+0,03 0,61+0,02* 0,59+0,06 0,33+0,04*
(1 day) 15 length 2,87+0,04 2,68+0,09 2,46+0,05* 1,62+0,11* 0
height 0,62+0,02 0,52+0,04 0.46+0,03* 0,34+0,02* 0
20 length 2,82+0,06 1,5240,14 0,27+0,07* 0 0
height 0,37+0,03 0,30+0,04 0,07+0,03* 0 0
9 length 2,71+0,06 2,67+0,07 2,49+0,09 2,23+0,08* 1,82+0,13*
height 0,68+0,02 0,61+0,03 0,57+0,03 0,48+0,02* 0,32+0,04*
I 12 length 2,5940,11 2,53+0,09 1,95+0,13* 1,3440,11* 0,82+0,12*
2 height 0,53+0,03 0,47+0,04 0,44+0,06 0,33+0,03* 0,14+0,02*
days) 15 qugth 2,32+0,07 2,17+0,08 0,74+0,13* 0 0
height 0,38+0,06 0,33+0,04 0,16+0,05* 0 0
20 length 1,97+0,08 0,89+0,12* 0 0 0
height 0,31+0,02 0,21+0,05 0 0 0
9 length 1,84+0,07 1,49+0,09* 1,1740,05* 0,91+0,03* 0,55+0,06*
height 0,34+0,05 0,28+0,12 0,15+0,04* 0,13+0,06* 0,09+0,01*
" 12 qugth 1,62+0,08 1,24+0,04* 0 0 0
3 height 0,21+0,01 0,16+0,02 0 0 0
days) 15 qugth 1,4740,03 0,28+0,07* 0 0 0
height 0,18+0,07 0,05+0,01 0 0 0
20 length 1,38+0,04 0,18+0,03* 0 0 0
height 0,23+0,02 0,04+0,02* 0 0 0

Note: * - differences are statistically true between the experimental and control groups (P<0.05).

The data in Table 3.1 demonstrate that different water temperature values act differently
on the rate of yolk sac absorption in carp larvae. The lower the temperature, the slower it is
absorbed. A horizontal analysis of the data shows a varied decrease in yolk sac size at all thermal
influences used in the experiment (P<0.05).

Thus, yolk sac size in 2-day-old larvae subjected to the action of the thermal factor is
smaller compared to yolk sac size in 1-day-old larvae at all temperatures studied and throughout
their application. It should be noted that the speed of yolk sac absorption is predetermined by the
fact that the larvae of experimental series I were kept at a temperature of 20 °C (a temperature

considered physiologically optimal for the incubation and development of carp larvae) for only
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one day, while the larvae of experimental series Il were kept at this temperature for 2 days before
the start of the experiment, which allowed their bodies to develop physiologically normally for
twice as long as the one-day-old larvae.

The yolk sac in carp larvae of experimental series 1l is maintained during all periods of
application of 9 °C temperature. At temperatures of 12, 15 and 20 °C the yolk sac is recorded
only up to the duration of the stressor application for 3 days. This period corresponds to the
physiological age of the larvae of 6 days and is consistent with literature data on the duration of
yolk sac existence [5; 12]. The yolk sac size in 3-day-old carp larvae, according to the
comparative analysis of the above results, is smaller compared to the yolk sac size in 1- and
2- day-old larvae at all temperature ranges and throughout the experimental duration. In this
series of experiments, the rapid yolk sac absorption in carp larvae was conditioned by the fact
that they until the initiation of the experiments were maintained in optimal conditions (+20 °C)
of physiological development of the organism for 3 days, which favored the intensity of energy
consumption and metabolism of nutrients, causing the reduction of the yolk sac.

Another indicator studied according to the research objectives is the survival of carp
larvae after the application of low temperatures (Table 3.2).

Table 3.2. Survival of carp larvae after application of low temperatures for 10 days
and at the end of the 23" day experiment

Ord.no. | Series of experiments 269 °C | Nu;ﬂl);igf sumeg lar;af’s(:? ads) | 2620°C
after applying low temperatures for 10 days
1 I 1109,7+15,23* 1127,2414,73* 1112,4+16,77* 1048,6+17,08
2 I 1028,4+13,98 1133,9+16,11* 1115,2+16,28* 1021,4+16,49
3 11 923,6+15,43 1076,7+16,07* 954,9+14,32 918,1+17,23
at the end of the 23rd day experiment
4 I 1034,8+12,04* 1055,7+13,89* 1037,4+14,34* 994,3+10,07
5 I 1013,2+13,52 1073,9+10,78* 995,7+13,96 973,8+14,43
6 11 870,5+11,17 1016,3+14,06* 824,1+14,08* 864,5+13,86

Note: * - differences are statistically true between the experimental and control groups (P<0.05).

The results (Table 3.2) show, that the highest survival of carp larvae was recorded at the
temperature of 12 °C in experimental groups I, II, IIl and constituted after 10 days of
experiments - 127.2+14.73; 1133.9+£16.11, 1076.7+16.07 heads (P<0.05) and at the age of 23
days respectively - 1055.7+13.89; 1073.9£10.78 and 1016.3+14.06 heads (P<0.05) compared to
the number of larvae survived in all three experimental groups in EG (+12 °C).

Thus, the most favourable temperature for survival of carp larvae at 1, 2 and 3 days of
age is 12 °C applied within 10 days, at which the most efficient metabolism of nutrients in the
yolk sac takes place, which contributed to the increase of nonspecific resistance and well-being

of the organism.
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The following investigations focused on determining larval length after application of
stressogenic temperatures for 10 days (Table 3.3). Upon analysing the data (Table 3.3) on the
length of carp larvae in the three experimental series at the applied temperatures of 9, 12 and
15 °C, it can be seen that the length of larvae is longer in experimental series IlI.

The difference of larval length in experimental series | and Il constitutes at 9 °C - 1.11
mm (P<0.05), at 12 °C - 0.98 mm and at 15 °C - 0.94 mm.

Table 3.3. Length of carp larvae after application of 10-day stress temperatures
and at the end of the 23rd day experiment

. . Length of carp larvae, (mm)
Ord.no. Series of experiments
at9°C | at12°C at15°C | at20°C
after applying low temperatures for 10 days
I 8,91+0,23* 9,16x0,24* 9,68+0,27* 10,92 0,25
I 9,58+0,24* 9,75x0,27* 10,07+0,36 10,81+0,28
I 10,02+0,32* 10,14+0,37* 10,62+0,33 11,02+0,22
at the end of the 23rd day experiment
I 15,67+0,57* 15,84+0,71* 16,02+0,64* 19,18+0,68
I 16,11+0,48* 17,94+0,62 17,42+0,51* 19,24+0,54
I 18,54+0,47* 20,72+0,57 19,88+0,45 20,07+0,48

Note: * - differences are statistically true between the experimental and control groups (P<0.05).

Thus, it can be mentioned, that the temperature of 9 °C applied for 10 days on carp larvae
exerts a more pronounced influence on the organism of larvae included in the experiment at one
day of age, conditioning the stagnation of their length growth compared to the other
experimental series and temperatures studied.

From the data in Table 3.3 we can see a similar trend in the parameters obtained in the
experimental series at all stressogenic temperatures studied and at 23 days of age. Thus, the
lowest values of larval length were recorded in experimental series | (P<0.05) and the highest
values of body length were recorded in experimental series 111 (P<0.05).

From the data presented in the table we can report, that when applying different
temperature parameters on carp larvae, whose age at the beginning of the experiments was
1, 2 and 3 days, there is a variable increase in body length and this differs from one experimental
series to another and from one temperature to another, with more pronounced results in
experimental series III at 12 °C temperature.

Next, according to the objectives set, the body weight of carp larvae subjected to the
action of different stressogenic temperatures was studied (Table 3.4). When analysing body
weights, it was found that at the start of the experiment the carp larvae in all experimental groups

had practically the same weight.
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In the first experimental series the difference in body weight of larvae between the groups
subjected to temperature of 9 °C and 20 °C after the application of temperature for 10 days is
4.67 mg. Further this difference is more evident and at the age of 23 days, it constituted
12.58 mg, i.e. at the temperature of 20 °C it is 1.61 times higher than the weight of larvae
subjected to the temperature factor of 9 °C (P<0.05).

Table 3.4. Body weight of carp larvae subjected to low temperature action of
moderate stressogenic intensity

Series of Age, Larval weight, (mg)
experiments (days) 9°C 12 °C 15°C 20°C
at start E)lf S:S;r'me“t 1914013 | 187+0,16 | 188:014 | 1,904017
after temperature application for 10 | 1 45,6 31x | 16,68:047% | 17.44£023% | 20,12:021
| days
(1 day) atthe end of the experiment | g 574008 | 23.7240,30% | 27,1640,45% | 33,15+0,56
(23 days)
diural increase troughoutthe | g g5.014 | 0994023 | 1,152017 | 1424024
experimental period
at start of experiment 2124024 | 218+018 | 2144031 | 2,17+0,36
(2 days)
I after temperatur; application for 10 17.84£0,52*% | 19.52£033*% | 18.7740,69% | 21.33£0,57
(2 days) 2
atthe end of the experiment | 3 545042% | 3169:069 | 20.2740,58% | 32,9240,49
(23 days)
diurnal increase 1,01+0,23 1,41+0,29 1,29+0,22 1,460,26
at start of experiment 2331029 | 2314047 | 2324033 | 2344034
(3 days)
I after temperat“faagp"ca“o” for10 | 19504074 | 20574113 | 20,18+1,02 | 21,16+0,96
(3 days) at the end of ta/e experiment
27,8140,64* | 34,08+121 | 31894057 | 33,64+0,62
(23 days)
diurnal increase 1,27+0,23 1,59+0,22 1,4840,14 1,57+0,27

Note: * - differences are statistically true between the experimental and control groups (P<0.05).

The highest weight gain of carp larvae throughout the experimental duration was
recorded in CG and constituted 31.25+0.37 mg. When analysing the diurnal spore in carp larvae
throughout the experimental duration, it is noted that its value becomes lower and lower as the
applied temperature parameters move away from the parameters the optimum temperature of
development of the organism that was applied in the CG (+20 °C).

In the second experimental series after applying the temperature for 10 days the body
weight of larvae increased significantly with a maximum recording of it at the temperature of
12 °C and 20 °C, where the diurnal increase was 1.73+0.24 mg and 1.92+0.31 mg (P<0.05). At
the end of the experiment the same trend of larval weight increase is maintained with the highest
recording at the temperature of 12 and 20 °C.

In the third experimental series, the body weight values of larvae from all groups
oscillated insignificantly. Therefore, the value of diurnal increase in body weight of carp larvae

at 12 °C temperature is close to the value of diurnal increase in larvae in CG to which 20 °C
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temperature was applied. At the end of the experiments (23 days), there is a significant increase
in body weight of carp larvae subjected to the action of 12 °C temperature (34.08£1.21 mg)
compared to the body weight of larvae subjected to the thermal influence of 9 and 15 °C
(27.81£0.64 mg (P<0.05) and 31.89+0.57 mg). The increase of larvae is explained by the fact,
that the application of 12 °C temperature on them acts beneficially by stimulating the adaptive
capacities and resistance of the organism, providing relatively constant growth at high level
compared to the larval weight increase in the other experimental groups.

In conclusion, it can be seen that the body weight values of 1-, 2- and 3-day-old carp
larvae subjected to the action of different temperatures of moderate stressogenic intensity are
varied and depend on both the age of the larvae trained in the experiment and the parameters of

the temperatures tested.

4. DEVELOPMENTAL DYNAMICS OF CALVES IN THE EARLY POSTNATAL
PERIOD AS A FUNCTION OF THE APPLICATION OF THE TEMPERATURE
FACTOR OF MODERATE STRESSOGENIC INTENSITY

4.1. Increased functional status of calves subjected to low temperature of moderate
stressogenic intensity in early postnatal ontogeny
The functional status of the calves' organism to the application of stressor was assessed by the
changes of blood indices of total protein and protein fractions, urea, glucose, alkaline reserve,
Ca, P, Na, K and their ratio (Table 4.1, 4.2, 4.3).

Table 4.1. Dynamics of total protein and albumin in blood serum of calves subjected
to low temperature of moderate stressogenic intensity

Ord.no Age of calves, Total protein, (g/l) Albumin, (%)

o (days) CG ETG CG ETG

1 3 78,0+2,75 78,6+2,78 31,8+2,28 38,5+2,11*
2 8 78,3+2,77 78,3+2,71 41,1+2,29 40,3+2,17

3 15 70,0+2,72 75,8+2,70 44,242 31 50,0+2,88

4 20 68,3+2,73 73,3+2,65 45,3+2,35 49,942 23

5 25 65,9+2,71 70,1+2,67 46,7241 50,0+2,39

6 30 64,1+2,60 62,5+2,48* 45,0+2,38 54,1+2,94*

Note: * - differences are statistically true between the experimental and control groups (P<0.05).

From the data presented in Table 4.1, it can be seen, that when applying low temperature
of moderate stressogenic intensity on calves in early postnatal ontogeny, a tendency of increase
of total protein and albumin levels in blood serum was observed. The increased albumin content,
according to their specific properties, contributes to improved nutrient transport in the calf body.

Under the action of the stressor the values of protein fractions at various stages of early
postnatal ontogeny change in an oscillatory manner (Table 4.2). The a-globulins fraction on day

3 was 2.4-times lower in concentration than it was until the application of low temperature of
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moderate stressogenic intensity (P<0.05), and by day 15 it had decreased 1.3-times (P<0.05). At
8, 25 and 30 days of age, a-globulins content increased 1.97-times, 1.4-times and 1.17-times,
corresponding to calf ages (P<0.05).

The B-globulins concentration after application of the investigated stressor decreased
practically throughout the experimental duration. The most pronounced changes were the
decreasing B-globulins content at 3, 8, 25 and 30 days of age (P<0.05) and is diametrically
opposite to the dynamics of a-globulins content.

Table 4.2. Dynamics of a-, - and y-globulins in blood serum of calves subjected
to low temperature of moderate stressogenic intensity

Ord.no Age of calves, a-globulins, (%) B-globulins, (%) v-globulins, (%)
o (days) CG ETG CG ETG CG ETG

1 3 7,6+0,18 3,2+0,12* | 20,3+0,47 | 18,640,34* | 40,2+0,59 | 39,7+1,37

2 8 3,840,14 7,5+0,21* | 17,9+0,46 | 13,4+0,21* | 37,2+0,57 | 38,8+1,36

3 15 6,8+0,17 5,1+0,17* | 15,2+0,40 | 19,0+0,51* | 33,84#0,52 | 25,9+123*

4 20 6,7+0,16 6,9+0,19 18,4+0,48 | 17,3+0,47 | 29,640,43 | 25,7+1,22*

5 25 6,6+0,14 9,0+0,24* | 22,4+0,49 | 15,640,28* | 24,3+0,41 | 25,4+1,20

6 30 11,5+0,39 | 13,5+0,39* | 16,4+0,41 | 11,240,20* | 26,2+0,42 | 21,2+1,18*

Note: * - differences are statistically true between the experimental and control groups (P<0.05).

Concerning y-globulins we mention, that in both batches there was a decreasing trend in
their content throughout the experimental duration. The decrease in y-globulins content is due to
the fact that the calves' body no longer receives immunoglobulins from the mother's milk
(colostrum), and the mechanisms of elaboration of their own immunoglobulins are not yet fully
functional.

The application of a moderately stressful heat factor throughout the experimental duration
produced pronounced changes, as determined by the determination of serum urea concentration
in the animals (P<0.05). The decrease in its concentration, possibly, is conditioned by the
decrease in the intensity of protein metabolism processes. Analysis of the data obtained (Table
4.3) shows that the concentration of glucose and alkaline reserve in the blood of animals at
different stages of early postnatal ontogeny vary and are mutually correlated.

Table 4.3. Blood plasma glucose and alkaline reserve indices in calves subjected to
low temperature of moderate stress intensity

Ord.no Age of calves, Glucose, (mmol/l) AlKkaline reserve, (Mg%)
o (days) CG ETG CG ETG

1 3 3,33+0,11 3,5040,12 340+7,0 360+7,2

2 8 5,56+0,17 5,00+0,16* 24045,8 280+6,5*

3 15 5,57+0,18 4,39+0,14* 520+9,1 320+6,9*

4 20 5,31+0,19 3,82+0,14* 480+7,9 280+6,4*

5 25 5,00+0,17 3,40+0,13* 44048,4 240+6,2*

6 30 4,75+0,15 4,20+0,12* 240+5,9 320+6,8*

Note: * - differences are statistically true between the experimental and control groups (P<0.05).

At the same time, the decrease of glucose (P<0.05) and alkaline reserve (P<0.05) levels

in the blood demonstrates that the mobilization of the organism's energy sources occurs in
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response to the development of the stress reaction to the application of the heat factor. The level
of alkaline reserve also indicates the state of acid-base balance in the body's biological fluids,
which in critical periods of development deviates depending on the action of external
environmental factors.

Further the main indices of salt metabolism in calves - Ca, P, Na, K, as well as the Ca:P
and Na:K ratios were studied, and they show that the concentration of macroelements in the
blood of calves at the action of low temperature of moderate stressogenic intensity changed
oscillatingly and in different periods of early postnatal ontogeny varies differently. However, the
Ca:P and Na:K ratio data show, that even if changes in the amount of macroelements occur
during this period, they are within the physiological norm.

4.2 Study of the resistance, adaptive capacity and growth of calves exposed to low
temperature of moderate stressogenic intensity in early postnatal ontogeny

A particular interest is the study of the organism's defence systems, the dynamics of their
formation, the development of the organism's adaptive capacities to the action of low
temperature of moderate stressogenic intensity. In this aspect, indices of phagocytic activity,
bactericidal activity, lysosome, cortisol in blood and body weight were studied (Table 4.4, 4.5).

Table 4.4. Phagocytic activity, bactericidal activity and lysozyme content in calves
subjected to low temperature of moderate stressogenic intensity

ord Age of Phagocytic activity, (%) Bactericidal activity, (%) Lysozyme, (%)
no. ‘232’;;) CG ETG CG ETG CG ETG
1 3 40,0+0,68 42,5+0,75 28,33+0,76 | 35,00+0,84* | 24,58+0,08 | 24,86+0,03
2 8 42 ,8+0,72 44,6+0,82 34,78+0,81 41,62+2,41* | 25,95+0,24 | 7,13+0,21*
3 15 31,8+0,54 33,7+0,79 43,17+2,59 48,96+2,15 | 23,85+0,48 | 25,71+0,38*
4 20 32,6+0,13 34,8+0,70* 44 51+2 51 61,82+1,97* | 24,55+0,22 | 26,18+0,31*
5 25 34,3+0,27 | 36,9+0,52* | 45,23+2,03 | 69,54+2,76* | 23,15+0,56 | 24,29+0,61
6 30 35,4+0,68 | 37,5+0,63* | 43,94+0,90 | 70,93+2,80* | 28,06+0,62 | 32,08+0,51*

Note: * - differences are statistically true between the experimental and control groups (P<0.05).

From the data in Table 4.4 it can be seen that the cellular factor of natural (non-specific)
resistance of the organism is well expressed in the first days of life in calves. Throughout the
study period phagocytic activity in ETG was higher than in CG, and at 20, 25 and 30 days of age
in ETG it increased to statistically significant values (P<0.05). It can be mentioned, that this
increase is attributed to ecological factors, because after the 8th day after birth most of the
maternal immune bodies, obtained through colostrum have been exhausted, and the own immune
system is not definitely matured (immunodeficiency period).

As a result of research, it has been established that the body's protective humoral system
in new-born calves is not fully developed, but is formed gradually. The obtained data show that
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the application of stressogenic factor increases the bactericidal activity against CG, (P<0,05).
This significant increase is maintained throughout the research period.

Lysozyme values during the whole research period are higher in ETG compared to its
values in CG. At the age of 30 days this increase is more pronounced (P<0.05). Therefore,
following the application of the stressogenic factor the defence capacities of the organism
increase, as lysozyme possesses antibacterial properties, has immunomodulatory,
anti-inflammatory, antitoxic effect, stimulates regeneration processes and erythropoiesis.

Table 4.5. Cortisol levels in calves subjected to low temperature of moderate
stress intensity

Age of calves, Cortisol, (mmol/l)
Ord.no. (days) CG ETG
1 3 92,04+2 31 97,62+2,99
2 8 98,51+2 97 105,27+3,11
3 15 112,47+3,01 109,38+3,27
4 20 112,90+3,17 117,14+2 57
5 25 113,23+2,98 127,81+3,10*
6 30 111,95+3,21 125,32+3,41*

Note: * - differences are statistically true between the experimental and control groups (P<0.05).

From the data in Table 4.5, it can be seen that the blood cortisol concentration evaluated
according to the age of the calves and the action of the stressor and had a continuous increasing
trend in both groups, except on day 15th, where there was a slight decrease in ETG compared to
CG. The major increase in cortisol was recorded at 25 and 30 days of age in ETG, where it was
127.81+3.10 mmol/l and 125.32+3.41 mmol/l, compared to its value of 113.23+2.98 mmol/l and
111.95+3.21 mmol/l in CG (P<0.05). Thus, it appears that with the maturation of the suprarenal
glands and the triggering of the stress reaction the secretion of the hormone cortisol gradually
intensifies and its content in the bloodstream increases, causing the organism's ability to adapt to
new environmental conditions to increase.

Therefore, low temperature of moderate stressogenic intensity prolongs the adaptation
period of the organism of animals in ETG compared to the organism of animals in CG. This
adaptive longevity is demonstrated by the obtained indices of phagocytic activity, bactericidal
activity, lysozyme and blood cortisol concentration.

When analysing the growth rate of calves in conditions of absence and application of low
temperature of moderate stressogenic intensity in early postnatal ontogeny it was found, that in
ETG it in all periods of development was higher compared to that of CG animals and at the age
of 30 days the body weight of calves constituted 48.4+1.35 kg in ETG and was 1.14 times higher
than in CG, which constituted 42.4+1.61 kg (P<0.05).
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5. DEVELOPMENTAL DYNAMICS OF CALVES IN THE EARLY POSTNATAL
PERIOD AS A FUNCTION OF THE APPLICATION OF THE THERMAL FACTOR OF
MODERATE STRESSOGENIC INTENSITY COMBINED WITH THE ACOUSTIC
FACTOR OF MODERATE STRESSOGENIC INTENSITY

5.1. Increased functional status of calves exposed to low temperature of moderate
stressor intensity combined with sound of moderate stressor intensity in early postnatal
ontogeny

According to the continuity of the research, the functional state, resistance and adaptive
capacities of calves in early postnatal ontogeny subjected to the combined action of the above-
mentioned stressors were studied with the determination of the studied physiological parameters.
The results of total protein and albumin values in blood serum are presented in Table 5.1.

Table 5.1. Dynamics of total protein and albumin in blood serum of calves subjected to the
combined action of low temperature and sound of moderate stressogenic intensity

Age of Total protein, (g/l) Albumin, (%)
Ord.no. calves,

(days) CG ETSG CG ETSG
1 3 59,2+2 49 60,1+2,63 55,3+2,64 52,1+2,41
2 8 58,3+2,50 58,3+2,51 62,2+3,08 53,5+2,47*
3 15 51,8+2,41 55,4+2 48 72,8+3,01** 65,2+2,63**
4 20 52,1+2 48 57,0+2,50 61,3+2,74 66,9+2,71**
5 25 50,5+2,51** 58,3+2,51* 50,0+2,06 69,2+2,84* **
6 30 50,4+2,43** 54,1+2 61 65,8+2,53** 66,3+2,68**

Note: * - differences are statistically true between the experimental and control groups (P<0.05).
** - differences are statistically true compared to 3 days of age (P<0.05).

Analysis of the data in Table 5.1 shows that at ages 15, 20, 25 and 30 days the total
protein values in are 6.9%, 11.5%, 15.4% and 7.3% (P<0.05) higher than in CG. Note that both
in CG and ETSG total protein has a decreasing trend throughout the experiment. Total protein in
CG decreases sharply from day 8 to day 30 (P<0.05). In ETSG the protein value has an
oscillatory character, with a statistically true decrease at 25th day (P<0.05).

Following analysis the albumin content in CG varies in an oscillatory manner from
55.3+£2.64% (3 days) to 72.8+3.01% (15 days) (P<0.05), then decreases to 50.0+2.06% (25 days)
and then increases to 65.8+2.53% (30 days) (P<0.05). The amount of albumin in the blood of
ETSG calves increases throughout the experiment, reaching a maximum value at 25th day of age
(69.2+2.84%) (P<0.05), after which there is a slight decrease to 66.3+2.68% (P<0.05).

It is known that globulins are proteins responsible for the immunological status of the
animal organism, the results of their research are presented (Table 5.2).

The a-globulins values in calves subjected to the combined action of low temperature and
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sound of moderate stressogenic intensity (Table 5.2) at 3rd and 8th day had a lower
concentration (2.8 times and 2.9 times respectively) than in CG calves (P<0.05) and at 15th day
was practically equal to its values in CG.

Table 5.2. Dynamics of a-, B- and y-globulins in calves subjected to the combined action
of low temperature and sound of moderate stressogenic intensity

ord.no Age of calves, a-globulins, (%) B-globulins, (%) v-globulins, (%)
T (days) CG ETSG CG ETSG CG ETSG
1 3 10,5+0,31 | 3,74#0,12* | 14,5+0,39 25,2+0,41* 19,7+0,56 | 19,0+0,29
2 8 7,2£0,30 | 2,5+0,11* | 14,3+0,42 25,4+0,44* 16,3+0,47 | 18,6+0,29*
3 15 6,3+0,29 6,5+0,18 | 11,5+0,38 20,7+0,42* 9,4+0,26 7,6+0,28*
4 20 15,8+0,43 | 8,740,21* | 14,9+0,43 18,1+0,38* 8,0+0,21 6,3+0,21*
5 25 26,7+0,97 | 11,5+0,25* | 18,3+0,45 13,6+0,36* 5,0+0,19 5,7+0,19*
6 30 15,9+0,54 | 13,0+0,39* | 9,1+0,27 | 11,9+0,32*** | 9,2+0,24 8,8+0,24

Note: * - differences are statistically true between the experimental and control groups (P<0.05).
** _ differences are statistically true compared to 3 days of age (P<0.05).

Then, at 20th and 25th days of age, a similar decrease as at 3rd and 8th days of age of
a-globulins value in ETSG of 1.8 times and 2.3 times respectively (P<0.05) was observed. Note
that throughout the experimental duration the a-globulins value is lower in ETSG (P<0.05).

The B-globulins values in ETSG calves increase essentially throughout the duration of the
research compared to CG (exception is 25th day) (P<0.05). At the same time, we note that the
amount of B-globulins in the blood of ETSG calves throughout the research period decreases
uniformly (P<0.05).

When analysing the y-globulins data (Table 5.2), a decrease in the amount of y-globulins
in ETSG compared to the amount of y-globulins in CG is observed (P<0.05).

Thus, in early postnatal ontogeny the dynamics of protein fraction values is characterized
by decreasing a-globulins concentration in the early period. Subsequently, after the 15th day
their increase occurs. In the case of - and y-globulinss an increase in their concentration was
established at 8th day, more expressed of B-globulinss (1.8 times, P<0.05) and less evident of
y-globulinss (1.2 times, P<0.05).

From the above we can see that the combined action of low temperature and moderate
stressful sound intensity on the calves' organism causes oscillatory changes in the protein
metabolism indices. The increase in the level of protein fractions, to a large extent, correlates
with the decrease in the level of total protein and therefore increases the immunological status
and non-specific resistance of the animal organism.

Other indices that characterise the functional status of the organism and the character of
the development of the stress response are the level of glucose and alkaline reserve Table 5.3.

The data in Table 5.3 show that the combined action of the studied factors increased the

glucose level throughout ontogenesis in ETSG, where at the 15th day it increased by 1.86 times
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(P<0.05), except at the 25th day after birth, where it decreased by 1.66 times (P<0.05).

Table 5.3. Glucose content and alkaline reserve in calves subjected to the combined action
of low temperature and sound of moderate stressogenic intensity

Age of calves, Glucose, (mmol/l) Alkaline reserve, (Mg%)
Ord.no.
(days) CG ETSG CG ETSG
1 3 3,11+0,10 4,20+0,13* 320+6,8 340+7,0
2 8 6,6620,24 7,77+0,21* 440+8,3** 480£8,5*,**
3 15 3,88+0,14 7,21+0,26* 360+6,9 280+6,5*
4 20 3,4240,13 5,21+0,17* 300+6,4 240+5,9*
5 25 5,55%0,18 3,35x+0,12* 24016,2** 20015,4* **
6 30 4,40%0,14 4,23+0,12 400+8,1** 440+8,65* **

Note: * - differences are statistically true between the experimental and control groups (P<0.05).
** _ differences are statistically true compared to 3 days of age (P<0.05).

Changes in the dynamics of alkaline reserve (Table 5.3), like changes in glucose, were
variable in character with an increase in its level in both groups up to day 8 (P<0.05), followed
by a phase of decrease in its concentration up to the 25th day (P<0.05), followed by a phase of
increase at the 30th day (P<0.05). Here we observe a reciprocal correlation of alkaline reserve
level with blood glucose level.

Thus, the decrease in glucose and alkaline reserve levels in response to the combined
action of the complex of stressors demonstrates that the mobilization of energy resources in the
body occurs in response to the development of the stress reaction.

Another physiological index that characterises the functional state of the organism to the
action of environmental factors is the level of salt metabolism, which is relatively stable
throughout the experiments.

5.2 Study of resistance, adaptive capacity and growth of calves exposed to low
temperature of moderate stressogenic intensity combined with sound of moderate
stressogenic intensity in early postnatal ontogeny

The indices of phagocytic activity, bactericidal activity and lysozyme quantity obtained
are presented in Table 5.4. From the data in Table 5.4 it can be seen, that phagocytic activity at
the 8th day reached the highest value of 45.3+0.84% in ETSG and 42.5+0.77% in CG (P<0.05).
Subsequently, there was an essential decrease in phagocytic activity in both groups. In this case,
it can be mentioned that the changes in phagocytic activity are conditioned by the mode and
intensity of application of the ecological factors studied.

The bacteriostatic properties of blood serum, are an integrated expression of
antimicrobial properties, which are part of the humoral factors of the non-specific defence of
calves from the first days of life. The data of Table 5.4 show, that the bactericidal properties of

blood are gradually formed, which is in accordance with the data of scientific literature [11; 20].
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Table 5.4. Phagocytic activity, bactericidal activity and lysozyme content
in calves subjected to the combined action of low temperature and sound

of moderate stressogenic intensity

Ord. Age of Phagocytic activity, (%) Bactericidal activity, (%0) Lysozyme, (%)

no. | o cG ETSG cG ETSG cG ETSG
1 3 40,8+0,69 41,5+0,78 31,0+1,43 37,0+£1,11* 24,21+0,07 24,42+0,03
2 8 42,5+0,77 45,3+0,84* 38,0+0,84 47,0+2,01* 26,52+0,19 27,35+0,19*
3 15 31,4+0,56* 34,9+0,79* 42,0+1,25 50,0+1,76* 25,34+0,32 26,76+0,35*
4 20 32,8+0,64 33,740,82 44,0+2,51 58,0+1,54* 24,16+0,32 25,76+0,33*
5 25 34,0+0,84 37,7£0,66* 49,0+2,14 67,0+2,13* 24,53+0,71 27,90+40,78*
6 30 35,8+0,80 35,1+0,52 55,0+2,03 62,0+1,87* 25,89+0,69 29,34+0,76*

Note: * - differences are statistically true between the experimental and control groups (P<0.05).

Thus, upon combined application of stressors the value of bactericidal activity increases
compared to CG, which is maintained throughout the research period (P<0.05).

As can be seen from the data in Table 5.4 the lysozyme values in both batches oscillate
variably with a significant increase at the 8th and 30th day compared to its values in the same
batches (P<0.05). At the same time, the lysozyme values throughout the research period are
higher in ETSG compared to its values in CG (P<0.05). The increase in the amount of lysozyme
demonstrates, that following the application of the stressor, the defence capacities of the
organism increase, because lysozyme is one of the components of the humoral factor of the
organism'’s resistance.

Cortisol was also studied as an index of the development of the body's adaptive
capacities to the action of the stressors investigated (Table 5.5). Thus, it was found (Table 5.5.),
that the cortisol concentration in the blood of calves subjected to the action of the factors
analysed evaluated uniformly in an increasing manner according to the age of the calves, except
for the 15th day, when a slight decrease was recorded in ETSG (106.0£3.04 mmol/l).

Table 5.5. Cortisol levels in calves subjected to the combined action of low
Temperature and moderately stressful sound intensity

Age of calves, Cortizol, (mmol/l)
Ord.no. (days) CG ETSG
1 3 88,242,71 92,7+2,84
2 8 109,1+3,11 112,4+3,15
3 15 114,7+3,01 106,0+3,04
4 20 118,1+2,93 121,3+3,02
5 25 127,2+3,14 132,6+3,43
6 30 125,1+3,39 138,3+3,47*

Note: * - differences are statistically true between the experimental and control groups (P<0.05).

In the elucidated context it is worth mentioning, that the high amount of cortisol causes a

higher stressogenic reaction of the organism to the combined action of stressors, compared to

their solitary action.
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Analysing the growth time of calves subjected to the combined action of stressors in
comparison with the growth rate of calves in CG, it was found that the body weight of calves
was lower in ETSG (41.9£1.37 kg) than in CG (42.7+1.59 kg), and the body weight after
separate application of stressors (ETG) was 6.5 kg higher than in ETSG (P<0.05).

In connection with this it can be noted, that the combined action of low temperature and
sound of moderate stressogenic intensity negatively influences the development of the integral
index of the functional state of the organism, which is represented in our study by the increase in

body weight of calves.

6. DEVELOPMENTAL DYNAMICS OF CALVES AS A FUNCTION OF THE
INFLUENCE OF NUTRITIONAL AND THERMAL FACTORS IN THE POSTNATAL
PERIOD

6.1. Study of the functional state of calves subjected to the action of the mineral
premix "PMVAS™" and low temperature of moderate stressogenic intensity in the postnatal
period

Research carried out on animals in the first months of life has shown that the basic ration
of calves does not ensure normal homeostasis and can be classified as a moderate stress factor. In
this context, it was necessary to study the separate and combined action of the dietary factor
(mineral premix 'PMVAS') and the thermal factor (+5 °C) on the organism of calves in the
postnatal period. The dynamics of the fermentation processes at different ages of calves are
shown in Table 6.1. The data in Table 6.1 show that at the 30th days of age of calves there is no
obvious trend of increased fermentation processes in the experimental groups. This state of
affairs changes concomitantly with calf growth and is confirmed by the indices studied at the
60th and 90th day of age (P<0.05).

Table 6.1. Evolution of the amount of VFA in the ruminal content of calves subjected
to the separate and combined action of feed and thermal factors

. Content of volatile fatty acids, (ml/l)
Ord.no. Batch of animals
30 days 60 days 90 days
1 CG 7,07+0,47 7,07+0,41 10,40+1,25**
EPG 7,50+0,60 10,27+0,57*** 11,53+0,15**
3 EPTG 7,07+0,17 9,33+0,40*** 11,87+0,66**

Note: * - differences are statistically true between the experimental and control groups (P<0.05).
** - differences are statistically true between age groups in the same batch of the experiment
(P<0.05).

Experimentally, it was found that this relative equalisation of the concentration of volatile

fatty acids (VFA) in the rumen of calves from all experimental groups at the 90th day of age is
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conditioned by the fact that towards the end of this period the calves no longer receive milk or
mineral premix.

The character of fermentation processes in the rumen cavity is largely determined by the
vital activity and the variety of rumen biocenosis composition (Table 6.2). The amount of
aerobic bacteria in the rumen of calves from all lots at the age of 30 days is relatively high, then
its dynamics has an oscillatory character with a tendency to decrease towards the age of 90 days.

Table 6.2. Amount of microorganisms in 1 ml of ruminal content in calves subjected to
separate and combined action of feed and heat factors, (Ig(x))

g?\‘je‘;f Batch of acc'f)gﬁfitng Aei’zg‘if”'zed JZ&r:Z:j;’bic Acidolactic | Amylolytic

' animals ' X - bacilli bacteria
(days) (c/ml) bacteria bacteria

CG 2,25+0,30 1,90£0,10 1,81+0,05 1,93+0,11 1,8310,06

30 EPG 2,33+0,35 1,96+0,13 1,77+0,02 1,87+0,08 1,91+0,10

EPTG 2,35+1,36 1,90+1,10 1,75+1,01 1,86+1,08 1,90+1,10

CG 2,31+0,34 1,81+0,05 1,86+0,08 1,60+0,03 1,83+£0,06

60 EPG 2,34%0,35 1,88+0,09 1,73+£0,02 1,96+£0,11* 1,82+0,05

EPTG 2,41+1,39 1,94+£1,12 1,92+1,11 1,95+£1,12 1,88+1,08

CG 2,21+0,28 1,84+0,06 1,81+0,04 1,62+0,04 1,80+0,04

90 EPG 2,29%0,32 1,87+0,08 1,98+0,14 1,88+0,07* 1,64+0,05*

EPTG 2,38+1,37 1,83+£1,06 1,89+1,09 1,86+1,07 1,80+1,04

Note: * - differences are statistically true between the experimental and control groups (P<0.05).

At the same time, at the age of 90 days there is an increasing trend in the amount of
anaerobic bacteria in EPG and EPTG compared to its value at the age of 30 days.

Thus, this composition of the ruminal biocenosis is predetermined by the more frequent
consumption of feed by calves at this age, which also conditioned the increase of anaerobic
bacteria and the reduction of aerobic bacteria.

With reference to acidolactic bacilli, a preponderance was observed at the 60th and 90th
day of age in EPG (P<0.05) and EPTG.

The amount of amylolytic bacteria tended to decrease in EPG (60 days) and varied
significantly at the age of 90 days (P<0.05). The dynamics of the amount of amylolytic bacteria
in EPTG was also decreasing showing a uniform decreasing character throughout the
experiment.

Therefore, the mineral premix 'PMVAS', applied separately or in combination with the
thermal factor on calves, had a stimulating influence on the functional formation of the rumen,
which was manifested by a true increase of fermentation processes in the rumen of animals from
both experimental groups at different age periods.

The separate action of the mineral premix 'PMVAS' and its combined action with the

thermal factor on homeostasis of the organism was studied according to the indices of
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macroelements - calcium, phosphorus, potassium, sodium, magnesium and according to the
indices of microelements - iron, copper and zinc.

The results obtained from the study of macroelements indicate a physiological
functioning of the organism and, consequently, an increase in the adaptive capacities of calves
and optimal maintenance of the osmotic balance of the cytosol and extracellular fluid. Also,
based on the direct correlation properties of Mg with Ca and P, it is involved in fat,
carbohydrate-protein metabolism, protein biosynthesis and enzyme activation.

The evolution of Fe, Cu and Zn concentration in the body is shown in Figure 6.1.

The Fe content in the experimental animals shows a significant increase in blood plasma
at the age of 30 days (P<0.05). In the later periods of the experiment (60 and 90 days), the

amount of Fe in all three groups decreases, with higher values in the experimental groups.

Fe Cu Zn
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Fig. 6.1. Iron, copper and zinc indices in blood of calves subjected to separate

and combined action of dietary and thermal factors

The higher amount of Fe, recorded in the experimental batches, according to the
properties, exerts a major importance in respiration and tissue nutrition, contributing to anaemia
prophylaxis and enhancing immunological reactivity of the animals.

The amount of Cu and Zn in blood serum (Figure 6.1.B, 6.1.C) in experimental batches is
higher compared to CG. Thus, the high level of Cu in all experimental groups conditions the
increase of haemopoiesis, rumen microbiota activity, functional status of endocrine and nervous
system, skeletal development and increased animal productivity. The experimentally obtained
high amount of Zn, according to its properties, influences the activity of the prestomata
microbiota, regulates the reproductive function and participates in osteogenesis.

Next, indices of protein metabolism were studied (Table 6.3).
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Table 6.3. Total protein and albumin content in blood of calves subjected to separate
and combined action of dietary and thermal factors

Age of Total protein, (g/%) Albumin, (%)
Ord.no. calves,
(days) CG EPG EPTG CG EPG EPTG
1 7 6,97+0,57 | 6,1620,59 6,01£0,22 | 53,224521 | 65,94+7,03 56,81+4,98
2 30 6,49+0,08 | 5,70£0,09* | 553+0,17* | 50,66+0,72 | 57,69+1,93* | 5587+1,23*
3 60 6,37£0,05 | 5,88+0,27 6,1120,29 | 41,92+3,09 | 43,06+4,85** | 38,806,13
4 90 7,3420,38 | 7,25x0,17 | 7,19#0,34** | 3553+6,83 | 34,58+4,57** | 35762504**

Note: * - differences are statistically true between the experimental and control groups (P<0.05).

** - differences are statistically true between age groups in the same batch of the experiment
(P<0.05).
From the data in Table 6.3 it can be seen that the amount of total protein in both

experimental groups is lower than in CG throughout the study period. When analysing the data

on the albumin content in the calves' blood, it was noted that the amount of albumin in the blood

of calves decreases in age dynamics throughout the experiment in all three groups. When

comparing the albumin data of the experimental groups with those of the CG at the age of 7 and

30 days the albumin value is higher in the experimental groups (P<0.05). This high amount of

albumin, according to the properties, contributes to the maintenance of oncotic pressure and has

the role of transport of various compounds, such as free fatty acids, bilirubin, hormones, metal

ions.

The amount of globulins in the blood of calves was then analysed (Table 6.4).

Table 6.4. Content of a-, B-, y-globulins in blood of calves subjected to separate and

combined action of dietary and thermal factors

Age of calves, Globulins, Batch of animals, (%)
Ord.no. o
(days) (%) CG EPG EPTG

1 7 6,75+1,62 5,79+1,19 10,97+1,66

2 30 a-globuline, 7,30+1,02 6,72+1,04 7,89+1,95

3 60 7,16+2,58 6,36+1,38 6,98+1,70

4 90 5,81+0,85 6,22+0,80 4,78+1,56**

5 7 11,22+0,61 7,91+0,85* 9,06+1,76

6 30 . 9,21+0,71 9,76+0,84 10,77£1,77
B-globuline,

7 60 23,28+1,12** 21,6212 45** 21,47+£2,29**

8 90 24,32+3,01** 23,4412 27** 21,78+1,98**

9 7 22,40+2,41 14,57+£2,12* 12,20+1,96*

10 30 . 25,54+1,74 19,1242 55 17,61+2,00*
v-globuline,

11 60 20,73+£1,96 22,60£3,71 25,77+5,88

12 90 28,54+4,23 29,56+3,82** 32,92+4,74**

Note: * - differences are statistically true between the experimental and control groups (P<0.05).
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In EPTG, the amount of a-globulins was initially higher, after which it decreased
significantly towards the 90th day, obtaining the lowest value during the whole experimental
period in all groups (P<0.05).

B-globulins increase throughout the experiment in all three batches except day 30 in CG
(P<0.05). Concerning y-globulins it can be mentioned, that the mineral premix 'PMVAS' had a
positive effect in EPG and EPTG on the percentage content of y-globulins at the age of 2 and
3 months after birth, globulins that characterize the immunological status of the organism of the
animals.

In accordance with the above, it is possible to mention, that the separate and combined
action of the dietary factor with the thermal one had an uneven influence on the protein
metabolism indices, analysed in dynamics, according to the tested ages of the calves.

6.2 Study of the resistance, adaptive capacities and growth of calves subjected to the
action of the mineral premix "PMVAS" and low temperature of moderate stressogenic
intensity in the postnatal period

The separate and combined action of dietary and thermal factors on phagocytic activity in
the blood of calves in postnatal ontogeny was further investigated (Figure 6.2).

Phagocytic activity in calves of the experimental groups at the age of 30, 60 and 90 days
was higher than in CG. The introduction of the mineral premix 'PMVAS' in the calves' ration
increased the biological value of the feed ration, which has a beneficial effect on phagocytic
activity. At the same time, the combined application of the thermal factor of moderate
stressogenic intensity with the dietary factor exerted a more pronounced effect on the increase of
phagocytic activity and thus a synergistic effect of these factors was observed.

phagocytic activity

[ RN

FNWSUIO~!

ECG 54,67 35,33 55,33

OEPG 55,33 57,33 38,67 56,67

EEPTG| 64,67 60,67 42 62,67
days

Fig. 6.2. Phagocytic activity in the blood of calves subjected to the separate and

combined action of heat and food factors
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Another factor studied that represents the resistance and adaptive capacities of the calf

organism is the bactericidal activity (Table 6.5).

Table 6.5. Bactericidal activity in the blood of calves subjected to the separate

and combined action of dietary and thermal factors

Ord.no. Age of calves, Batch of animals Bactericidal activity (%)
(days) 1 hour 3 hours 6 hours
1 CG 80,00£3,00 79,33+4,06 81,33+£1,34
2 7 EPG 71,67+£3,76 75,33+6,65 84,67+4,38
3 EPTG 64,33+2,61* 82,33+3,53 90,33+6,70
4 CG 83,00+£1,00 88,00£2,65 92,00£2,74
5 30 EPG 89,00£1,53* 89,67+1,45 94,33+0,88
6 EPTG 88,67+2,97 90,33+1,20 94,00+1,16
7 CG 89,33+4,67 87,67+1,45 89,33+4,67
8 60 EPG 90,33+0,33 90,33+0,33 90,33+0,33
9 EPTG 91,00+1,16 88,33+3,93 91,00+1,16
10 CG 66,00+3,22 76,67+1,34 80,33+2,61
11 90 EPG 68,67+0,67 71,00+0,58* 73,3310,88*
12 EPTG 71,33+3,34 82,33+3,39 88,33+2,19

Note: * - differences are statistically true between the experimental and control groups (P<0.05).

At the 1-hour exposure bactericidal activity in EPG and EPTG was higher throughout the

study period compared to CG, showing veridical values in EPTG at the age of 7 days and EPG at

the age of 30 days (P<0.05). At the 3 and 6 hour exposure there was an increase in bactericidal

activity in the experimental groups throughout the study period, except on the 90th day when

there was a decrease in EPG compared to CG (P<0.05). At the 6 hour exposure bactericidal

activity in ETPG was higher compared to that in CG and EPG throughout the study period. This

allows to mention, that the combined action of the studied factors acts beneficially on the value

of bactericidal activity and prolongs its action in time. The experimental data obtained show that

increasing the biological value of the ration, by including the mineral premix, acted positively on

the cellular and humoral link of the natural resistance of the animals in postnatal ontogeny.

The productivity dynamics of the experimental animals are shown in Table 6.6.

Table 6.6. Body weight dynamics of calves subjected to separate and combined action of

feed and heat factors

Ord.no. Batch of animals Weight, (kg)
1 CG 32,77+0,86 47,38+1,37 67,82+1,99 90,90+1,11
2 EPG 32,23+0,70 47,32+1,63 73,20+1,42* 96,20+1,35*
3 EPTG 32,55+1,08 47,34+2,09 69,50+1,88 95,80+3,21

Note: * - differences are statistically true between the experimental and control groups (P<0.05).

From the data in Table 6.6 it can be seen that at the start of the experiments the average

weight of the calves was practically equal. At the age of 30 days no difference in body weight of
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calves is observed between CG and experimental calves. At the age of 30 days the mineral
premix 'PMVAS' had a positive influence on the biochemical indices investigated and described
above, but on productivity it did not show particular changes. This shows that the positive
deviations of biochemical indices of experimental animals were sufficient only for the increase
of adaptive capacities and functional stabilization of the organism, but not for the increase of
body mass. At the age of 60 days the mineral premix 'PMVAS' acted positively on the
productivity of the animals. This increase was maintained at the age of 90 days. Body weight of
calves at this period was 90.9£1.11 kg in CG, 96.2+1.35 kg (P<0.05) in EPG and 95.80+3.21 kg
(P<0.05) in EPTG. During the whole research period (from 7 to 90 days) the daily body weight
gain in EPG was 770 g, in EPTG 762 g and was higher than in CG, which was 700 g.

GENERAL CONCLUSIONS

1. Growth, development, functional status, resilience and adaptive capacities of
agricultural animals, of different species, in the early postnatal period occurs as a function of the
duration of application and the moderate stress intensity of environmental factors.

2. Rearing 1- and 2-day-old carp larvae (Cyprinus carpio) at water temperatures of 9 °C
and 12 °C for 10 days results in the retention of their development with retention of the yolk sac
for up to 10-12 days after hatching; rearing 1-, 2- and 3-day-old larvae at water temperatures of
12 °C for 10 days produces the highest survival; rearing 3-day-old larvae at water temperatures
of 12 °C causes the highest weight gain and the greatest length.

3. Directed action of low temperature of moderate stressogenic intensity in early postnatal
ontogeny on carp larvae conditions the rate of yolk sac uptake and therefore creates opportunities
for directed influence on larval development duration and speed, which reflects on survival, body
mass and quality of carp juveniles.

4. Application of low temperature of moderate stressogenic intensity in early postnatal
ontogeny to calves produced a quantitative decrease in total blood protein, a redistribution of
protein fraction content (increased amounts of albumin and a-globulin and decreased - and
v-globulin) and an obvious variability of protein metabolism by-products, indicating about
intensification of nutrient transport processes, including protein metabolism.

5. Changes in glucose concentration and alkaline reserve in calf blood under the action of
low temperature of moderate stressogenic intensity during early postnatal ontogeny are in
mutually decreasing correlation and produce mobilization of the organism's energy resources in

response to the development of the stress response to the application of the thermal factor.
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6. Phagocytic activity, bactericidal activity, lysozyme and cortisol content in calves
increase under the action of low temperature of moderate stressogenic intensity and demonstrate
the fact, that the cellular defence factor is more expressed in the first days of life, while the
humoral one evolves gradually and is more expressed after the 30th day after birth, as well as
about the intensification of adaptation processes of the organism of calves.

7. Combined application of low temperature and sound of moderate stressogenic intensity
in early postnatal ontogeny in calves produced contradictory changes in the physiological
parameters studied with beneficial effects on some indices of natural resistance, such as
phagocytic activity, bactericidal activity and lysozyme content, but on body mass growth as a
quantitative index of productivity acting unfavourably.

8. Mineral premix 'PMVAS' applied separately or in combination with low temperature
of a moderate stressogenic intensity had a stimulating influence on the functional formation of
rumen, which was manifested by the veridical increase of fermentation processes in the rumen of
animals, determined by the vital activity and variety of rumen biocenosis composition.

9. Application of mineral premix 'PMVAS' and thermal factor increases the content of
calcium, phosphorus, potassium, sodium, magnesium, iron, copper and zinc in the blood serum
of calves, which causes a moderate intensification of macroelement metabolism in age dynamics,
optimizes the functional state of the gastrointestinal tract, increases the natural resistance and
adaptive capacities of the organism, maintains the osmotic balance of the cytosol and
extracellular fluid and manifests positive effects on the diurnal weight gain of calves.

10. Study of the action of climatic factors on poikilothermic (carp larvae) and
homeothermic (calves) animals has produced similar results, demonstrating the possibility of
substituting homeothermic animals for experiments with poikilothermic animals, particularly
when it is necessary to train a large number of homogeneous experimental material in
experiments, since up to 1000000 eggs can be obtained from an adult female carp.

11. Solitary or combined application of ecological factors (temperature and sound) of
moderate stressogenic intensity to calves in the early postnatal period has established a reciprocal
correlation between bactericidal activity (BA) and cortisol (CR) values, and their ratio (BA:CR)
can be used in physiology as a parameter for estimating the organism's adaptive capacities and
resistance to stressors.

12. The experimental study demonstrates the need to revise the technology of industrial
breeding and maintenance of agricultural animals, of different species, according to the
beneficial action of environmental factors of a stressful intensity matured in the early postnatal

period.
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PRACTICAL RECOMMENDATIONS

1. It is recommended in breeding units during the first days of life of carp larvae, to apply
low temperatures of moderate stressogenic intensity, to select individuals showing major
individual characteristics of adaptation to low temperatures, to train these larvae and their
offspring in commercial production and in the following spawning cycles, in order to strengthen
conditioned adaptive characteristics and phenotype in general.

2. Periodic low temperature stressing of calves of moderate stressogenic intensity up to
30 days of age is recommended in order to raise the organism's resistance and adaptive capacities
during this period, which can be maintained throughout life, since physiological maturation of
the various systems of the organism occurs in the early postnatal ontogeny period and this
process can be directed.

3. It is recommended to include the mineral premix 'PMVAS' in the calves' feed ration,
which acts positively on the cellular and humoral link of the animals’ natural resistance in
postnatal ontogeny, manifested by increasing adaptive capacities, reducing the consequences of
stress caused by environmental factors and stimulating early maturation of the rumen
microbiome.

SELECTED BIBLIOGRAPHY

1. DE RENSIS, F. et al. Effects of Heat Stress on Follicular Physiology in Dairy Cows. In:
Animals. 2021, nr. 11(12), 3406. ISSN 2076-2615. Disponibil:
https://doi.org/10.3390/ani11123406.

2. FRIPTULEAC, G. Ecologie umand. Chisinau: CEP Medicina, 2006. 276 p. ISBN 978-9975-
918-55-8.

3. HOTETEU, M. Adaptarea organismului la actiunea factorilor simulati de mediul
aerospatial. Bucuresti: Editura Balneara, 2011. 103 p. ISBN 978-606-92826-5-6.

4. JINGJUN, W. et al. Heat stress on calves and heifers: a review. In: Journal of Animal Science
and Biotechnology. 2020, nr. 11(1), 79. ISSN 2049-1891. Disponibil: DOI:10.1186/s40104-
020-00485-8.

5. PARK, J.M. et al. Egg Development and Larvae and Juveniles Morphology of Carp, Cyprinus
carpio in Korean. In: Dev Reprod. 2017, nr. 21(3), pp. 287-295. ISSN 2465-9525 (print).
ISSN 2465-9541 (online). Disponibil: DOI: 10.12717/DR.2017.21.3.287.

6. RENAUDEAU, D. et al. Adaptation to hot climate and strategies to alleviate heat stress in
livestock production. In: Animal. 2012, nr. 6, pp. 707-728. ISSN 1751-7311 (print). ISSN
1751-732X (online). Disponibil: DOI: 10.1017/S1751731111002448.

7. ROJAS-DOWNING, M.M. et al. Climate change and livestock: Impacts, adaptation, and
mitigation. In: Clim Risk Manag. 2017, nr. 16, pp. 145-163. ISSN 2212-0963 (online).
Disponibil: https://doi.org/10.1016/j.crm.2017.02.001.

8. SORDELLO, R. et al. Evidence of the impact of noise pollution on biodiversity: a systematic
map. In: Environ Evid. 2020, nr. 9(20). Disponibil: https://doi.org/10.1186/s13750-020-
00202.

9. YUHAI, T., WOUTER-JAN R. Adaptation of Living Systems. In: Annu Rev Condens Matter
Phys. 2018, nr. 9, pp. 183-205. ISSN 1947-5454 (print). ISSN 1947-5462 (online).
Disponibil: DOI: 10.1146/annurev-conmatphys-033117-054046.

30


https://doi.org/10.3390/ani11123406
https://doi.org/10.1016/j.crm.2017.02.001
https://doi.org/10.1186/s13750-020-00202-y
https://doi.org/10.1186/s13750-020-00202-y

10. BOYAPOB, M.U. TepMmoperyssiiusi opraHu3Ma MpHu X0JIOAOBBIX BO3JeHCTBUIX (0030p).
B: JKypran meouko-ouonocuyeckux uccredosanui. 2015, Ne 1, ¢. 5-15. ISSN 2542-1298.

11. BEJIMKAHOB, B.M. wu 1p. @u3uonocuueckoe cocmosiHue, CMAaHOBIEHUE
Hecneyuguueckou pe3sucmeHmHoCmu U UMMYHOLO0SUYECKO20 CMAmycd mensim paHHe20
HOCMHAMANILHO20 Nepuooa OoHmozenesa nocie npumenenus Tumoeena, IlonuokcuooHus,
Ponxoneiixuna u Cunacmpona 2 % xoposam mamepsm neped omenom. Huxuuit Hosropos.
NznarensctBo: Hmwkeropoackas ['CXA, 2020. 224 ¢. ISBN 978-5-6043868-2-8.

12.  KOMJIALIKUI, B.U., KOMJIAIIKMIA, I'.B., BEJIMUKO, B.A. Pe160600cmeo : yuebnuk
ons CI1O. Canxkr-IlerepOypr: UznatensctBo Jlanp, 2020. 200 c. ISBN 978-5-8114-5672-7.
13. KOHIAPAXWH, W.II. u ap. Memoowvi eemepuHaphoii KIUHUYECKOU AAO0pAmopHOU

ouaenocmuru. M.: 3gatensctBo Komnoc, 2004. 520 c¢. ISBN 5-9532-0165-6.

14, KY3HELOB, AW, MUOTAXYTIAMUHOB, A.B. Cmpecc. Bmuanue Ha
@uszuonocuueckoe cocmosiHue U  NPOOYKMUBHblE  KAYeCm8d  JHCUBOMHLIX, CHOCOObL
onpeoenenus u nymu npoguraxmuxu. Caakr-Ilerepoypr: U3natensctBo Jlans, 2021. 292 c.
ISBN 978-5-8114-6604-7.

15. KYPUJIOB, H.B. u np. U3yuenue nuwesapenus y #ceauHvlx: Memooudeckue yKa3aHusi.
boposck: M3narenscTBO Beepoc. Hayd.-uccnien. MH-T (GU3HOIOTHH U OMOXUMUU MUTAHUSA C.-X.
’KUBOTHBIX. 1987. 96 c.

16. HOBUKOB, E.A. IlpumeHeHrue METOJOB BapHAIlMOHHOW CTAaTUCTUKU B OHOJIOTHH M
meaunuae. B: Ilpobaemsr penpodykyuu. 1995, Ne 1, ¢. 20-22.

17. IIETPAHKHWH, ®.I1., IIETPOBA, O.FO. bone3nm MojomHska >XHUBOTHBIX. (CaHKT-
[TerepOypr: N3natensctBo Jlans, 2014. 352 c. ISBN 978-5-8114-1606-6.

18. CTEITAHOB, /.B., POAMHA, H.JI. IlpoGiembl akkIuMaTH3alldid >KUBOTHBIX. B:
Becmuux  acpapnou nayxu. 2012, nr. 34(1), c. 89-93. ISSN 2587-666X (meuarHbIii).
Disponibil: https://cyberleninka.ru/article/n/problemy-akklimatizatsii-zhivotnyh.

19. TAPAKAHOB, b.B. Memoost uccreoosanusi mukpogiopsi nuwjesapumenbHo2o mpakxma
cenbCKoxossacmeeHnvlx scusomuvix u nmuyst. 3garensctso BIFIP, 1998. 142 c.

20. ®EJIOPOB, 10.H. u ap. M011031BO 1 acCCUBHBI UMMYHUTET Y HOBOPOXKJICHHBIX TEJIAT:
0030p. B: Poccuiickuii eemepunapnwiii scypran. 2018, Ne 6. ¢. 20-24. ISSN (neuatnsrit) 1815-
0195. Disponibil: DOI:10.32416/article_5c050abdc381a5.42529397.

21.  ®YPAYH, ®.N. u ap. Cmpamezus co30anus adanmueHoli cucmemvl NPOMbIULEHHOZO
arcusomnosoocmea. Kummnes: M3pareansctso Iltunnma, 1987. 187 c.
22. OYPAYU, ®.U. Dusuonocuueckue mexanuzmvl cmpecca u adanmayuu npu OCmMpom

Oeticmeuu cmpecc-¢pakmopos. Kummnes: U3narensctBo tunnia, 1986. 239 c.

PUBLICATIONS ON THE SUBJECT OF THE THESIS

1. Carti de specialitate

1.2. carti de specialitate colective (cu specificarea contributiei personale)

1. BALACCI, S., BALAN, I. Factorii de mediu si incidenta rabiei in biodiversitatea animala
a Republicii Moldova. Chisinau: Tipografia PRINT-CARO SRL, 2022. 255 p. ISBN 978-
9975-164-99-3.

2. BALACCI, S., BALAN, I, CRETU, R. Alimentatia echilibrata — factor vital al
biodiversitatii Gradinii Zoologice. Chisinau: Tipografia PRINT-CARO SRL, 2024. 335 p.
ISBN 978-9975-180-16-0.

2. Articole in reviste stiintifice

2.1. in reviste din bazele de date Web of Science si SCOPUS

3. BALACCI, S. The influence of the mineral pemix “pmvs” on the functional state and
adaptive capacities of calves in the postnatal period. In: Oltenia. Studii si comunicari.
Stiintele Naturii. 2021, Tom. 37, Nr. 2, pp.148-156. ISSN 1454-6914.

31


https://cyberleninka.ru/article/n/problemy-akklimatizatsii-zhivotnyh

10.

11

12

13.

14.

BALAN, I., ROSCA, N., BUZAN, V., BALACCI, S, FIODOROV, N., DUBALARI, A.,

BLINDU, 1., CRETU, R., BACU, Gh. Morphophofunctional changes in the male
reproductive system under the influence of stressogenic factors and cryopreservation. In:
Oltenia. Studii si comunicari. Stiintele Naturii. 2021, Tom. 37, Nr.1, pp.131-137. ISSN
1454-6914.

BALACCI, S. Resistance properties of the organism under the influence of the mineral
premix "PMVS" and thermal factors. In: Scientific Papers. Series D. Animal Science. Vol.
LXV, No. 1, 2022, pp.253-258. ISSN 2285-5750. ISSN CD-ROM 2285-5769. ISSN Online
2393-2260. ISSN-L 2285-5750.

BALACCI, S., BALAN, I., BUZAN, V., ROSCA, N. The influence of thermal variations
on the incidence of rabies in animal biodiversity. In: Scientific Papers. Series D. Animal
Science. Vol. LXV, No. 2, 2022, pp.178-183. ISSN 2285-5750. ISSN CD-ROM 2285-57609.
ISSN Online 2393-2260. ISSN-L 2285-5750.

BALACCI, S., BALAN, I, ROSCA, N., BUZAN, V. Biodiversity, abiotic, anthropological

factors and peculiarities of acclimatizaon in fish farming — evolution and potential. In:

Oltenia. Studii si comunicari. Stiintele Naturii. 2022, Tom 38, nr.2, pp.92-99. ISSN 1454-
6914.

BALACCI, S., BALAN, 1., BUZAN, V., ROSCA, N. The action of the mineral supplement
PMVAS and the thermal factor on some trace elements in calves in the postnatal period. In:

Scientific Papers. Series D. Animal Science. (Materials of the 12th International Conference

»Agriculture for live, Live for agriculture”, 08. Jun. 2023 to 10. Jun. 2023, Bucharest), Vol.
LXVI, No.2,. 2023, pp.231-236. ISSN 2285-5750; ISSN CD-ROM 2285-5769; ISSN Online
2393-2260; ISSN-L 2285-5750.

BUZAN, V., BALACCI, S., BALAN, 1., ROSCA, N. The action of the food and thermal

factor on the saline metabolism in calves in the postnatal period. In: Oltenia. Studii si

comunicari. Stiintele Naturii. (Proceedings of the 30th International Conference of the

Oltenia Museum, 7-9 September, 7-9 September, Craiova, Romania), Tom XXXIX, No.2,
Craiova. 2023, pp.170-175. ISSN 1454-6914.

BALACCI, S., BALAN, I, BUZAN, V., ROSCA, N. Separate and joint action of

environmental factors on the adaptive capacities of calves. In: Oltenia. Studii si comunicari.

Stiintele Naturii. (Proceedings of the 30th International Conference of the Oltenia Museum,
7-9 September, Craiova, Romania), Tom XXXIX, No.2, Craiova. 2023, pp.163-169. ISSN
1454-6914.

2.2.in reviste din alte baze de date acceptate de catre ANACEC (cu indicarea bazei de date)

. BALACCI, S., BALAN, I, BUZAN, V., ROSCA, N. Conditioning the growth of carp
larvae through application of thermal factor. In: Animal & Food Sciences Journal lasi. Vol
78(2), pp.52-58. ISSN 2821-6644; ISSN-L 2821-6644. (Cat. B+)

2.3. in reviste din Registrul National al revistelor de profil (cu indicarea categoriei)

. BALACCI, S. Influenta temperaturii scazute de o intensitate stresoricd moderata asupra

unor indici ai rezistentei viteilor in ontogeneza postnatala timpurie. In: Studia Universitatis

Moldaviae. Stiinte reale §i ale naturii. 2021, Nr. 6(146). p.54-59. ISSN 1814-3237; ISSNe

1857-498X. (Cat. B).

BALACCI, S. Rolul medicamentelor de uz veterinar si al premixurilor minerale in

asigurarea bunastarii si sanatatii animalelor agricole. Studia Universitatis Moldaviae. Stiinfe

reale si ale naturii. 2021, nr.1 (141), p.127-132. ISSN 1814-3237 ISSN online 1857-498X.

(Cat. B).

BALACCI, S. Influenta temperaturii scdzute de o intensitate stresoricd moderata asupra

unor indici ai metabolismului proteic la vitei in ontogeneza postnatala. Buletinul Academiei

de Stiinte a Moldovei. Stiintele vietii. 2021, nr. 1 (343), p.24-31. doi: 10.52388/1857-

064X.2021.1.03. ISSN 1857-064X. (Cat. B).

32



ANNOTATION

Of the thesis entitled ”The particularities of adaptive capacities and the resistance of carp
larvae and calves depending on the influence of environmental factors”, Presented by the candidate
Balacci Serghei for obtaining the degree of Doctor in Biological Sciences with specialty 165.01.
Human and animal physiology, Chisinau, 2024.

Dissertation structure. The dissertation consists of an introduction, 6 chapters, conclusions and
recommendations, bibliography of 255 titles, 134 pages of basic text, 13 figures, 57 tables. The obtained
results are published in 44 scientific works with a volume of over 42 sheets of author.

Keywords: carp larvae, calves, abiotic environmental factors, temperature, sound, mineral
premix, adaptation, resistance, stress.

Research purpose. Evaluation of the separate and conjugate action of abiotic environmental
factors of a moderate stressogenic intensity on the vitality and morphofunctional status of the body of
carp larvae (Cyprinus carpio) and calves in early postnatal ontogenesis.

Research objectives. Research of the action of different low temperature regimes of a moderate
stressogenic intensity on carp larvae; evaluation of the functional state, resistance and adaptive capacities
of the calf body in the early postnatal ontogenesis according to: - the action of the low temperature of a
moderate stressogenic intensity, applied separately and in conjunction with the sound of a moderate
stressogenic intensity, - the study of the action of the mineral premix "PMVAS", applied separately and in
conjunction with the low temperature of a moderate stressogenic intensity.

Scientific novelty and originality. The correlation of the particularities of the morphofunctional
status of the body of carp larvae and calves to the action of different abiotic environmental factors of a
moderate stressogenic intensity in the early postnatal ontogenesis was studied for the first time. A directly
proportional correlation of the body response of poikilothermic and homeothermic animals to the action
of temperature of a moderate stressogenic intensity was established. It has been demonstrated that the
separate action of abiotic environmental factors favorably influences the physiological state, non-specific
resistance and adaptive capacity of the calf body in the early postnatal ontogenesis, and the conjugate
action of this factor with the sound of a moderate and short-term stressogenic intensity, acts unfavorably,
because these factors mutually amplify their stress amplitudes. The influence of the biologically active
compounds of the mineral premix "PMVAS", administered separately and in conjunction with the
thermal factor of a moderate stressogenic intensity, on the improvement of the physiological state, the
increase of the non-specific resistance, as well as the adaptive capacities of the calf body in the early
postnatal ontogenesis and the balance of the rumen microbiota was determined.

The result obtained. Scientific problem solved consists in determining the favorable and
unfavorable correlation of the physiological state, non-specific resistance and adaptive capacities of carp
larvae, calves and rumen microbiota in the postnatal period according to the separate action of the thermal
factor, the conjugate action of the thermal factor with sound and the conjugate action of the thermal factor
with the mineral premix "PMVAS".

The theoretical significance. Theoretical significance consists in establishing the variability of
the physiological state and the response of the organism of poikilothermic and homeothermic animals to
the action of abiotic environmental factors of a moderate stressogenic intensity, determining the essential
role of the cellular and humoral factor on the physiological state, non-specific resistance and adaptive
capacities of the animal organism in the early postnatal period; the role of cortisol in triggering stress
reactions and the significance of the rumen microbiota.

The applicative value. The applied value of the work consists in improving the well-being of the
body of carp larvae (Cyprinus carpio) and calves, intensifying the maturation of dominant systems and
organs, increasing the non-specific resistance and adaptive capacities of the body in the early postnatal
period through the directed and separate application of abiotic environmental factors of a moderate
stressogenic intensity and of the biologically active compounds of the mineral premix "PMVAS".

Implementation of the results. The results of the study were implemented in the research
activity of the Institute of Physiology and Sanocratology, in the didactic process, in the activity of the SE
,»Gradina Zoologica din Chisindu” and in the process of developing normative acts.



ADNOTARE

La teza cu titlul ,,Particularitatile capacitatilor adaptive si rezistentei larvelor de crap si
viteilor in functie de influenta factorilor de mediu” inaintatid de citre candidatul Balacci Serghei
pentru conferirea titlului stiintific de doctor in stiinte biologice la specialitatea 165.01. Fiziologia
omului si animalelor, Chisinau, 2024.

Structura tezei. Teza consta din introducere, 6 capitole, concluzii si recomandari, 255 titluri
bibliografice, 134 pagini cu text de baza, 13 figuri si 57 tabele. Rezultatele obtinute sunt publicate in 44
lucrari stiintifice cu volum total de circa 42 coli de autor.

Cuvinte cheie: larve de crap, vitei, factori de mediu abiotici, temperatura, sunet, premix mineral,
adaptare, rezistenta, stres.

Scopul lucréarii. Evaluarea actiunii separate si conjugate a factorilor de mediu abiotici de o
intensitate stresogend moderata asupra vitalitatii si statutului morfofunctional al organismului larvelor de
crap (Cyprinus carpio) si viteilor in ontogeneza postnatala timpurie.

Obiectivele cercetarii. Cercetarea actiunii diferitor regimuri de temperaturi scdzute de o
intensitate stresogend moderata asupra larvelor de crap; evaluarea stirii functionale, rezistentei si
capacitatilor adaptive ale organismului viteilor In ontogeneza postnatald timpurie in functie de: -actiunea
temperaturii scazute de o intensitate stresogend moderatd, aplicatd separat si conjugat cu sunetul de o
intensitate stresogend moderatd, - studierea actiunii premixul mineral ,,PMVAS”, aplicat separat si
conjugat cu temperatura scazuta de o intensitate stresogena moderata.

Noutatea si originalitatea stiintificid. Pentru prima datd s-a studiat corelatia particularitatilor
statutului morfofunctional al larvelor de crap si viteilor la actiunea factorilor diferentiati de mediu de o
intensitate stresogend moderatd in ontogeneza postnatald timpurie. S-a stabilit o corelatie direct
proportionald a raspunsului organismului animalelor poichiloterme si homeoterme la actiunea
temperaturii de o intensitate stresogend moderatd. S-a demonstrat, cd actiunea separata a factorilor de
mediu abiotici influenteazd benefic starea fiziologicd, rezistenta nespecifica si capacitatea adaptiva a
organismului viteilor in ontogeneza postnatala timpurie, iar actiunea conjugata a acestui factor cu sunetul
de o intensitate stresogena moderata si de scurtd durata, actioneaza nefavorabil, deoarece acesti factori isi
amplificd reciproc amplitudinile stresogene. S-a determinat influenta compusilor biologic activi ai
premixului mineral ,,PMVAS”, administrat separat si conjugat cu factorul termic de o intensitate
stresogend moderata asupra ameliorarii starii fiziologice, sporirii rezistentei nespecifice si capacitatilor
adaptive ale organismului viteilor in ontogeneza postnatala timpurie si echilibrarii microbiotei rumenului.

Problema stiintificd solutionatid constd in determinarea corelatiei favorabile si nefavorabile a
starii fiziologice, rezistentei nespecifice si capacitatilor adaptive ale larvelor de crap, viteilor si
microbiotei rumenului Tn perioada postnatala in functie de actiunea separatd a factorului termic, actiunea
conjugata a factorului termic cu sunetul si actiunea conjugatd a factorului termic cu premixului mineral
»PMVAS”,

Semnificatia teoreticd constd 1n stabilirea variabilitatii starii fiziologice si a raspunsului
organismului animalelor poichiloterme si homeoterme la actiunea factorilor de mediu abiotici de o
intensitate stresogend moderatd, determinarea rolului esential al factorului celular si umoral asupra starii
fiziologice, rezistentei nespecifice si capacitatilor adaptive a organismului animal in perioada postnatala
timpurie; rolului cortizolului in declansarea reactiilor stresogene si semnificatiei microbiotei rumenului.

Valoarea aplicativa constd in ameliorarea bunastarii organismului larvelor de crap (Cyprinus
carpio) si viteilor, intensificarea maturizarii sistemelor si organelor dominante, majorarea rezistentei
nespecifice si capacitatilor adaptive ale organismului in perioada postnatala timpurie prin aplicarea
dirijata si separata a factorilor de mediu abiotici de o intensitate stresogend moderatd si a compusilor
biologic activi ai premixului mineral ,,PMVAS”.

Implementarea rezultatelor stiintifice. Rezultatele studiului au fost implementate n activitatea
de cercetare a Institutului de Fiziologie si Sanocreatologie, in procesul didactic, in activitatea IM
,»Qradina Zoologica din Chisindu” si in procesul de elaborare a actelor normative.
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AHHOTALIUS

Jucceprammus «Oco0eHHOCTH ATaNTAMOHHBIX CIIOCOOHOCTEH M PEe3UCTEHTHOCTH JTHYHUHOK
Kapna M TeJST B 3aBHCHUMOCTH OT BJMSIHHMS (PAKTOPOB OKpY:KalOlel cpeabD», NMpeacTaBjJeHHAas!
Bbanakun Cepreii Ha coucKaHHe CTeNeHH JOKTOPa 0HOJ0TMYecKUX HayK no cnenuanabHocTu 165.01.
Du3M0JI0TUS YeT0BeKa U KUBOTHBIX, Kummnay, 2024 roa.

CTpykTypa [amccepTamuM: BBEAEHUE, 6 TJaB, BBIBOJABI, IMPAKTUYECKHE TPEATIOKECHUS,
oubmmorpadus u3 255 wmcroynmkoB, 134 cTpaHUI] OCHOBHOTO TeKcTa, 13 pucyHkoB, 57 Tabmuim.
[TomrydenHbIe pe3yabTaThl OTpaxeHsl B 44 HaydHBIX paboTax, 00beMoM 42 aBTOPCKUX JIMCTOB.

KiaroueBble cjioBa: JTHMUMHKM Kapra, TensATa, CTpecc, TeMIeparypa, 3BYK, MUHEpalIbHbII
IIPEMUKC, abHOoTHYECKHE (PAKTOPBI CPEAbl, aAanTanus, pe3HCTEHTHOCTb.

Heas wucciaenoBanumii. OrnpenesncHue BIUSHUSA Pa3deidbHOTO M COYETAHHOIO JIEHCTBUSA
abuotnyeckux (aKTOPOB cCpelbl, YMEPEHHOH CTPECCOreHHON WHTEHCHBHOCTH Ha JKU3HEHHOCTH U
MOpPO(DYHKIIMOHANBHOTO CTaTyca opraHu3ma JuduHOK kapma (Cyprinus carpio) W TensiT B paHHEM
MOCTHATAIbHOM OHTOT'€HE3€.

3agaun wmccaegoBanmil. OmnpelnenuTh BIUSHUE DPA3IUYHBIX HHU3KOTEMIIEPATYPHBIX PEKUMOB
YMEPEHHOW CTPEeCCOTCHHOW WHTCHCHUBHOCTH Ha JMYMHKH Kapra, OMNPEAeNUTh (QYHKIHOHAIBLHOE
COCTOSIHME, PE3UCTCHTHOCTh W aJalTalllOHHbIE CHOCOOHOCTH TEJST, B PaHHEM IIOCTHATAJIbHOM
OHTOTCHE3€, UCXOJS M3: - BIUSHUSA HU3KOHM TEeMIIepaTyphl, IPUMEHAEMON Pa3leIbHO U B COYETAHUH CO
3BYKOM; - M3Y4YEeHMs BIUSHUS MHHepanbHOro mnpemukca «PMVASy, mpuMmeHseMoro pasienbHO U B
COYETaHHUU C HU3KOU TeMIIepaTypoOu.

Hayynass HOBH3HA M OpPHUIMHAJBHOCTH. lVcciemoBaHbl KOppemsiius 0coOeHHOCTEeH
MOp(PO(DYHKIIMOHANBHOTO CTaTyca JWYMHOK Kapma W TelsaT W AnepeHIMPOBAHHOE BO3JEHCTBHUE
(bakTOpoB cpenbl YMEPEHHOW CTPECCOTEHHOH WHTEHCHUBHOCTH B TIOCTHATAJIBHOM OHTOTEHE3E.
YcTaHoBNEeHa KOpPPEJSIIMs OpPraHu3Ma MOWKWIOTEPMHBIX M TOMOWOTEPMHBIX >KMBOTHBIX Ha BIIMSHHE
TEMIIEpaTypbl YMEPEHHOM CTPECCOT€HHONM WHTEHCUBHOCTH. Iloka3zaHO, YTO pa3lenbHOE BIIMSHUE
abuoTnyecknx (aKTOPOB CpeAbl OKAa3bIBAIOT IOJIOKUTEIbHOE BO3JEHCTBHE Ha (HUIMOIOTHYECKOE
COCTOSIHUE, HeCNeU(UIECKYI0 PE3UCTEHTHOCTh U aJlallTAllMOHHBIE CIIOCOOHOCTH TEJIT, a COYETAaHHOE
JefcTBUE TeMIlepaTypbl U 3ByKa OKa3bIBAa€T OTPULATEILHOE BIMSHUE, IOCKOJIBKY 3TH (aKkTOpbl B3aUMHO
YCHUJIMBAIOT CBOM CTPECCOTEHHBIE aMIUTUTYAbl. Onpe/ielieHo BIUsHIE ONOJIOTHYECKH aKTHBHBIX BEIIECTB
npemukca «PMVASy, mnpuMeHaeMOro pasienbHO UM COYETAaHO C TEMIIEpaTypoll yMepeHHOU
CTPECCOT€HHOM MHTEHCHBHOCTH Ha (PM3HOJIOTMYECKOE COCTOSIHHE, PE3UCTEHTHOCTh M aJalTalllOHHbIC
CIOCOOHOCTH TEJIST, @ TAKXKE Ha KOJIMYECTBEHHBIE U KaUueCTBEHHBIE MTOKA3aTel MUKPOOUOTHI pyOIia.

Pemennasi HayuHasi npo6aema. OnpeneneHa OnaronpusTHas u HeOIaronpusTHas KOPPesus
MHTEHCHUBHOCTH M NPOJODKUTENBHOCTH HPUMEHEHHsT abHOTHYeCKHUX (PaKTOPOB Cpelbl M IMPEMHUKCa
«PMVAS» Ha (usnonoruyeckoe COCTOSHHE, 3aIUTHBIE CIIOCOOHOCTH, aJAaNTaLUI0 M PE3UCTEHTHOCTh
JUYMHOK Kapria ¥ TEJSAT B TOCTHATATBHOM IIEPHOJE.

Teopernyeckoe 3HayeHHe. YCTAaHOBJICHA BapHAOEIbHOCTH (PU3HOJIIOTHYECKOTO COCTOSIHUSI U
OTBETa PA3IMYHBIX JJOMMHAHTHBIX CHCTEM, B 3aBUCHUMOCTH OT BO3pacTa OpraHu3Ma MOWKHIOTEPMHBIX U
TOMOHOTEPMHBIX JKMBOTHBIX, Ha JACHCTBUE a0HOTUYECKUX (PAKTOPOB CPE/bl, YMEPEHHOW CTPECCOreHHOU
WHTEHCUBHOCTH B PAaHHEM NIOCTHATAILHOM TIEPHOJIE.

IIpakTHyeckass 3HAYUMOCTB PA0OTHI 3aKJIOYAETCd B YIYYIIEHUH 3]0pOBBS OpraHU3Ma,
WHTEHCU(HKAIIMK CO3PEBaHMs JOMUHAHTHBIX CHUCTEM, IIOBBIIICHUM 3alIUTHBIX W aJIalTalldOHHBIX
CIOCOOHOCTEW W PE3UCTEHTHOCTH JMYMWHOK Kapra M TeISIT B PaHHEM IOCTHATAJIbHOM IIEPHOAE IOJ
BO3/ICHCTBHEM a0MOTHUYECKHX (PAKTOPOB Cpelbl 1 MUHEpaIbHOro npemMukca «PMVAS».

BHenpenne Hay4yHbIX pe3yabTaToB. llomydeHHble pe3ynbTaTbl BHEIAPEHBl B HAay4HO-
UCCIIEIOBATENBCKYIO JICATENBHOCTh MHCTHTYyTa (U3MONIOTMM M CAHOKPEATONIOTHH, B IPOrpamMMmy
yuebHoro mpomecca, B agearesbHocTs MII «KummneBckuii 3oomapk» u B mpolecc pa3pabOTKu
HOPMAaTHBHBIX AKTOB.
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