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ABSTRACT.  
The scientific and production experience on studying of influence of hemobalance with a mixture of tetravit and ASD-
2F on a metabolic profile of blood of sows in various physiological periods is carried out. The aim of our research was a 
comprehensive study of the metabolism state in sows, depending on the duration of gestation and lactation, and 
scientific justification of the effectiveness of the drug “Hemobalance” and its combination with tetravit and ASD-2F 
(KG). The influence of KG on the hemogram of sows in different physiological states was determined. Biochemical 
analysis of the metabolic profile was monitored in the blood of sows in the dynamics – 90 and 102 days of gestation and 
12th and 26th day of lactation. The following parameters were determined: glucose levels, total cholesterol, 
triacylglycerols, total protein, albumins, globulins, creatinine and urea. A decrease in the globulin fraction of proteins at 
KG injection by 23.9% by the 26th day of lactation relative to the control animals in the same period was established. 
The marked decrease occurred simultaneously with an increase in glucose content by 20.5% compared to the control. 
Based on the studies it is proved that the additional introduction of biologically active substances contained in 
hemobalance, tetravit and ASD-2F, has a positive effect on the body of sows in deep gestation state, and subsequently 
in lactation. This is reflected in the normalization of metabolic processes of proteins and carbohydrates - the main 
plastic and energy metabolites, especially necessary in these physiologically stressful periods in the life of sows. 
 
Key words: sows, hemobalance, tetravit, ASD-2F, gestation, pregnancy, lactation, and metabolism. 
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INTRODUCTION 
The accumulation of animals of all kinds in a 
limited area with industrial methods of industry 
inevitably leads to economic losses. They are 
caused by stress, immunodeficiency, a decrease in 
the overall resistance of the body, the quality and 
bioavailability of nutrients, including biologically 
active substances, and, as a consequence, 
metabolic disorders and related diseases  
[4,5,10,11,16,20,29,30,32,37,38,40].  
To compensate for these negative manifestations in 
livestock and pig production a large number of 
drugs adaptogens normalizing “oppressed” 
functions of the body and activating innate 
immunity are used. These include vitamins, 
enzymes, minerals etc. [9,12,21,24,26,35,39]. The 
list of medicines is quite large. Let us focus only 
on some of them.  
For example, tetravit - a popular drug that includes 
fat-soluble vitamins that reduce the body’s 
susceptibility to infection, normalizes protein, 
carbohydrate and mineral metabolism, regulates 
redox reactions, normalizes the exchange of 
phosphorus, calcium, and improves reproductive 
function. Vitamins that are part of tetravit make up 
for their deficiency in animals. Therefore, vitamin 
A regulates the function, regeneration and structure 
of epithelial tissues, reducing the body’s 
susceptibility to infections. Another component of 
the drug – tocopherol - the most important 
antioxidant, vitamin reproduction, affects 
carbohydrate and fat metabolism, regulates redox 
reactions, and enhances the effect of other vitamins 
that make up the drug. Vitamin D3 normalizes the 
metabolism of phosphorus and calcium, affects 
their absorption in the gastrointestinal tract 
[1,6,8,19].  
A certain interest is the hemobalance - a complex 
drug that includes amino acids, vitamins and 
minerals that complement and enhance the effect 
of each other. A list of studies on the effect of this 
drug on the organism of animals of different 
species (rabbits, dogs, horses, cattle, etc.) is known 
[2,7,13,18,22,23,25,28,33]. The authors noted its 
normalizing effect on nitrogen, carbohydrate and 
mineral metabolism, specific and nonspecific 
immunity, as well as on the reproductive function 
of the body. 

Dorogov’s antiseptic stimulant of 2nd fraction 
(ASD-2F) is well-known. It is a product of dry 
distillation of raw materials of animal origin and 
contains in its composition compounds with active 
sulfhydryl group, derivatives of amides and 
aliphatic amines, carboxylic acids, aliphatic and 
cyclic hydrocarbons, water. 
I. E. Mozgov attributed this drug, which has a 
versatile effect on the body to pharmacological 
stimulants with a stimulating effect, which is 
manifested even in small [17].  
The researchers found activating effect of ASD-2F 
on the nervous system, motor activity of the 
gastrointestinal tract, normalization of digestion 
and absorption of nutrients. In addition, it shows an 
increase in the natural resistance of the body, 
accelerating the regeneration of damaged tissues. 
The positive effect of ASD is preserved when it is 
used as an ingredient in other drugs. Therefore, 
ISeeDevit, which in addition to the pharmaceutical 
substance ASD-2F is composed of succinic acid 
and vitamins A and E. The drug is harmless, 
prevents postpartum complications in cows and 
increases nonspecific resistance of the body [14, 
15]. 
With all the variety of effects of these drugs 
(tetravit, ASD-2F, hemobalance) in the available 
scientific literature, we have not found any 
mention of their comparative evaluation in the 
process of joint use of sows, in general, and in 
various physiological states, in particular, which 
prompted us to start our research in this direction. 
 
Research objects and methods 
Scientific and production experience was carried 
out on pregnant and lactating sows of large white 
Landras breed in the conditions of industrial pig 
complex on the territory of Belgorod region. 
The maintenance of the livestock was carried out 
according to the generally accepted zootechnical 
norms: in a state of deep gestation – in groups of 
20 heads, and four days before the expected birth – 
individually. 
The composition of the diet (according to the 
physiological state of sows) included barley, 
wheat, corn, full-fat soy, wheat bran, sunflower 
meal, soybean meal, mycelium, sunflower oil, L-
lysine sulfate, DL-methionine, L-threonine, 
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monocalcium phosphate, Mycosorb, feed chalk, 
table salt and other biologically active substances. 
The content of exchange energy and crude protein 
for pregnant sows was 12.53 MJ/kg of feed and 
15.20 %, and for lactating sows 12.85 MJ and 
18.15%, respectively. 
40 pregnant sows (90 days or 24 days before 
farrowing) were selected for the experiment, which 
on the principle of pairs-analogues were divided 
into two groups: the first group – control (I-C) – 
received the necessary biologically active 
substances in the composition of the company’s 
diet. The second group was injected 
intramuscularly five times with an interval of 72 
hours with hemobalance and a mixture of tetravite 
with ASD-2F. Hemobalance was injected at a dose 
of 1 ml / 50 kg of body weight, and a mixture of 
tetravit with ASD-2F (a composition obtained by 
mixing 100 ml of tetravit and 4 ml of ASD-2F) at a 
dose of 0.25 ml/ 50 kg of body weight. The first 
injection was made on the 94th  day of pregnancy. 
The scheme of experience is presented in table 1. 
 

Table 1. Scheme of experience 

Groups 
n, 
head. 

Doses and schedule of use of drugs   

I - C 20 - 

II 20 

Hemobalance in a dose of 1 ml / 50 kg of 
body weight and  
a mixture of terravit with ASD-2F at a dose 
of 0.25 ml/50 kg intramuscularly five times 

with an interval of 72 hours  

 For 24, 12 days before farrowing and 12, 26 days 
after it, five animals from each group were taken 
blood from the cranial vena cava.  
In whole blood hemogram and glucose 
concentration were determined, and in its serum - 
biochemical parameters characterizing lipid and 
nitrogen metabolism. 
Morphological blood tests were performed 
according to the conventional method with the 
determination of the number of red blood cells and 
leukocytes with the inference of leukocyte 
formula. 
The concentration of glucose, total cholesterol, 
triacylglycerols, total protein and its fractions, 
creatinine and urea was determined using a semi-
automatic StatFax 1904 Plus analyzer. 
The obtained results were subjected to statistical 
processing using t-Student criterion.  
 
Research results and discussion 
In the course of the present experiment, we studied 
the effect of the use of hemobalance and tetravit 
mixture with ASD-2F on the morphological and 
biochemical composition of blood of deep-
gestating and lactating sows. 
The dynamics of hemogram parameters is 
presented in table 2. 

Table 2. The influence of hemobalance and mixtures of tetravit with ASD-2F on the hemogram of sows in different 
physiological state 

Indicators 

Groups 
I-C II I-C II 

Before farrowing 
Before 24 days Before 12 days 

Erythrocytes, 1012/l 4,90±0,09 4,74±0,08 5,00±0,09 4,94±0,09 
Hemoglobin, mmol/l 129,6±2,8 129,8±1,9 127,8±4,2 133,4±2,7 
Leukocytes, 109/l 11,80±0,91 11,88±1,25 12,10±1,42 12,04±1,70 
Eosinophils, % 5,8±1,4 7,0±0,7 6,4±1,8 6,4±0,9 
Rod neutrophils, % 6,2±1,5 5,8±1,2 6,8±1,2 6,8±1,2 
Segmented neutrophils, % 41,6±4,3 41,8±2,4 37,2±3,6 39,2±3,3 
Lymphocytes, % 41,4±4,3 41,6±1,7 45,2±3,9 44,0±4,2 
Monocytes, % 4,6±0,5 3,6±0,4 4,4±0,5 3,6±0,5 

 
After farrowing 

After 12 days After 26 days 
Erythrocytes, 1012/l 4,84±0,16 5,21±0,12*▪▪ 4,52±0,11▪ 5,07±0,10**▪ 
Hemoglobin, mmol/l 129,4±3,0 134,6±4,4 125,6±4,1 132,8±3,6 
Leukocytes, 109/l 11,56±2,24 11,72±0,86 11,60±1,01 12,74±0,93 
Eosinophils, % 7,4±2,4 5,6±0,9 6,2±1,2 3,8±1,3 
Rod neutrophils, % 9,8±1,6 9,6±1,1▪ 9,2±1,3 5,2±1,0* 
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Segmented neutrophils, % 50,8±2,6 42,8±0,8* 49,2±1,3 40,2±2,2** 
Lymphocytes, % 28,2±3,6 37,8±1,6* 31,8±3,3 45,4±1,9** 
Monocytes, % 3,8±1,0 4,2±0,9 3,6±0,8 5,4±0,5 

Note: * - hereinafter, the difference with respect to the group I; 
▪ - in relation to the 1st  period;- 2nd  period;  - 3rd  period;* (▪;) - p<0,05;  ** (▪▪;)p<0,01; *** (▪▪▪;) 
p<0,001 
 

As it can be seen from table 2, 24 and 12 days 
before farrowing, there were no significant 
changes in the morphological composition of sow 
blood. However, after it we identified some 
changes.  
With the transition from such a physiological 
status as pregnancy to another state – lactation – in 
sows of groups II, multidirectional changes in the 
number of red blood cells and I were noted. Thus, 
if in relation to the background values in control 
animals on the 12th  day of lactation the tendency 
to decrease in “red” blood cells is shown, and on 
the 26th  day their significant decrease is already 
significant (by 7.8%, p<0.05), then the sows of the 
experimental group had an increase in the content 
of red blood cells in these periods (by 9.9%, 
p<0.01 and 6.9%, p<0.05). 
In addition, in sows treated with hemobalance and 
a mixture of tetravit with ASD-2F, the number of 
red blood cells was higher than the values of intact 
animals: on the 12th  day of lactation – by 7.6% 
(p<0.05), and on the 26th  – by 12.2% (p<0.01). 
In this case, the main component that directly 
affects the functionality of the “red” blood cells 
and characterizes them - hemoglobin – was at a 
high level with a slight predominance of 
concentration in group II. Considering the 
combination of these two blood parameters, it can 
be assumed that the use of hemobalance and a 
mixture of tetravit with ASD-2F for sows at the 
final stage of pregnancy contributed to the 
activation of transport and respiratory functions of 
blood during lactation. 
Throughout the experiment, the content of white 
blood cells in the blood of sows of both groups was 
almost the same and showed the overall dynamics 
of this indicator when changing the physiological 
status: 12 days before farrowing, there was an 
increase in the number of “white” cells, probably 
associated with preparation for the birth process, 
and after – a decrease, presumably, due to their 

release into the perivascular tissue (especially 
reproductive organs) for reparative function. 
By the end of the suckling period (on the 26th day) 
sows, receiving hemobalance and a mixture of 
tetravit with ASD-2F, exceeded intact females in 
the number of leukocytes in the blood by 9.8% 
(p>0.05). Taking into account the available data 
that at a high level of leukocytes during hunting 
the probability of fruitful insemination is greater 
[3, 27], we can assume that the uterus of the 
second group in the subsequent sexual cycle will 
be more prolific. 
When counting the number of white blood cells 
important to the determination of the ratio of types 
of cells, their components, reflecting the leukocyte 
formula are shown in table 2. As it can be seen 
from the table, significant changes in the 
percentage of “white” blood cells occurred after 
the farrowing. Thus, on the 12th  day of lactation 
there was an increase (about 1.6 times) in the 
proportion of rod neutrophils relative to their 
background values in sows of both groups. 
However, in animals exposed to hemobalance with 
a mixture of tetravit and ASD-2F, this growth was 
statistically significant (p<0.05). An interesting 
fact is that further to the 26th  day of lactation this 
group shows a decrease in the considered indicator 
by 45.8% (p<0.05) and the return of the value of 
rod neutrophils to the initial level. At the same 
time, the level of this type of leukocytes in intact 
sows was higher by 43.5% (p<0.05) than in 
experimental sows. 
During the lactation period, the share of segmented 
neutrophils in the blood leukogram of sows of the 
control group increased compared to the second 
experimental period (12 days. before farrowing): 
on the 12th day of suction-by 36.6% (p<0.05) and 
on the 26th day-by 32.3% (p<0.05). At the same 
time, in group II their values remained almost 
unchanged and were inferior to the control by 15.8 
(p<0.05) and 18.3% (p<0.05), respectively, 3 and 4 
terms of experience. 
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During the lactation period, the share of segmented 
neutrophils in the blood leukogram of sows of the 
control group increased compared to the second 
experimental period (12 days before farrowing): on 
the 12th  day of suction – by 36.6% (p<0.05) and 
on the 26th  day – by 32.3% (p<0.05). At the same 
time, in group II their values remained almost 
unchanged and were inferior to the control by 15.8 
(p<0.05) and 18.3% (p<0.05), respectively, 3 and 4 
terms of experiment. 
On the 12th  day of lactation, the total share of 
neutrophils increased in sows of both groups, 
indicating a regenerative shift to the left associated 
with the recovery of the female body after 
childbirth. On the 12th  and 26th  day of lactation 
the evolution of the values of lymphocytes in the 
total white blood cell count in the control showed a 

decrease of 37.6 (p<0.05) and 29.6% (p<0.05). In 
the second group, their content remained 
unchanged to the 3rd period, and to the 4th 
increased by 20.1% (p<0.05). This circumstance 
led to the predominance of experimental animals 
over intact ones by the 12th day after farrowing – 
by 34.0 (p<0.05), and by 26 – by 42.8% (p<0.01). 
We would like to note that in the differential 
calculation of leukocytes we showed the inverse 
relationship between the number of segmented 
neutrophils and lymphocytes. This relationship is 
consistent with the results previously described by 
A.A. Sysoev. (1978) [27]. 
In addition, in the experiment we obtained data 
characterizing carbohydrate-fat and nitrogen 
metabolism, which is presented in table 3. 

Table 3. The influence of hemobalance and mixture of tetravit with ASD-2F on biochemical blood indicators of sows in 
different physiological state  

Indicators 

Groups 
I-C II I-C II 

Before farrowing 
Before 24 days Before 12 days 

Glucose, mmol/l 4,16±0,24 3,86±0,16 3,52±0,09▪ 3,74±0,20 
Cholesterol, mmol /l 2,44±0,17 2,26±0,12 2,30±0,15 2,12±0,15 
Triacylglycerol, mmol/l 0,40±0,03 0,33±0,03 0,46±0,03 0,47±0,04▪ 
Total protein, g/l 76,4±1,7 77,6±2,4 77,6±1,4 71,4±2,4 
Albumins, g/l 36,4±0,8 35,9±2,2 41,3±2,2 36,9±2,2 
Globulins, g/l 40,0±1,3 41,7±0,5 36,3±1,2 34,5±1,2 
A/G 0,9 0,9 1,1 1,1 
Creatinine, µmol/l 109,9±4,1 119,3±5,7 79,9±1,9 85,6±3,5 
Urea, mmol/l 4,68±0,21 4,86±0,45 6,16±0,32 6,28±0,49 

 
After farrowing 

After 12 days After 26 days 
Glucose, mmol/l 3,88±0,15 4,68±0,18**▪▪ 3,76±0,17 4,62±0,21*▪ 
Cholesterol, mmol /l 1,65±0,05▪▪  1,79±0,11▪ 1,61±0,07▪▪ 1,83±0,14▪ 
Triacylglycerol, mmol/l 0,23±0,01▪▪▪ 0,24±0,03 0,31±0,06 0,22±0,02▪▪ 
Total protein, g/l 100,8 ±1,8 91,2±1,0** 94,4±2,3 ▪▪▪  83,3±1,9** 
Albumins, g/l 47,8±2,8 47,7±0,6  42,6±2,9 43,9±1,7 
Globulins, g/l 52,9±1,6  43,5±0,9*** 51,8±4,5▪  39,4±2,1* 
A/G 0,9 1,1 0,9 1,1 
Creatinine, µmol/l 124,4±6,9 127,5±13,8  122,2±3,3▪  110,0±10,7 
Urea, mmol/l 4,46±0,25 4,56±0,53  4,51±0,32 3,49±0,30*  
 
Table 3 shows that at the beginning of the 
experiment the biochemical status of sows of both 
groups did not have significant differences. 
However, “indicators” of the status of 
carbohydrate and fat and nitrogenous exchanges in 
varying degrees continuing to be examined, were 

changed. Thus, the concentration of glucose – the 
main energy metabolite for the life of the whole 
organism – in the second experimental period (12 
days before farrowing) in the sows of the control 
group showed a significant decrease of 15.4% 
(p<0.05), while the sows of group II remained 
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virtually unchanged and became higher than the 
control by 16.9%. 
After farrowing on the 12th day, the blood glucose 
of sows of both groups increased relative to the 
previous period with different degrees of 
reliability: in the I group – by 10.2% (p>0.05), and 
in the II – by 25.1% (p<0.01). In addition, when 
comparing the concentration of the metabolite in 
animals of group II with the control an increase of 
20.6% was shown(p<0.01). 
Injection of hemobalance with a mixture of tetravit 
and ASD-2F to sows during gestation to the 26th  
day after farrowing significantly increased the 
glucose content in their blood in relation to 1 and 2 
experimental period by 19.7 and 23.5%, 
respectively (p<0.05). The predominance of the 
level of the metabolite under consideration in these 
females and in relation to the control ones  by 
22.9% (p<0.05) was shown. The resulting growth 
may indicate a favorable completion of lactation 
without depleting its effects on the female body 
and increased energy supply for the subsequent 
sexual cycle. 
In addition, lipid metabolism metabolites reflect 
the degree of energy supply of the body, which are 
the most concentrated source of energy released by 
β-oxidation to acetyl-COA required in the Krebs 
cycle [34]. 
12 days before the farrowing , the concentration of 
triacylglycerols in sows of both groups increased 
with different degrees compared to the previous 
period: in group I - by 15.0% (p>0.05), and in 
group II - by 42.2% (p<0.05). In a comprehensive 
review of the growth of this indicator against the 
background of a decrease in glucose levels in intact 
females, it can be concluded that there is a shortage 
of energy in their body, replenished by fat depots. 
Along with this, in group II, with the stability of 
glucose concentration, an increase in the content of 
triacylglycerols is shown, which may indicate an 
excess in energy over the need for it. 
In the study of another indicator of lipid 
metabolism – cholesterol – 12 days before 
farrowing relative to the background values a 
tendency to reduce it in sows I and II groups by 5.7 
and 6.2% was shown, while after farrowing on the 
12th  and 26th  day there was a significant decrease 
in the control – by 32.4 (p<0.01) and 34.0% 

(p<0.01), and in experimental animals – by 20.8 
(p<0.05) and 19.0% (p<0.05), respectively. 
In determining the metabolic status of animals and 
humans indicators of nitrogen metabolism are not 
the last important. As it can be seen in table 3, 12 
days before farrowing, the total protein and 
albumin content remained almost at the initial 
level, and globulins  decreased with varying 
degrees of reliability: in group I – by 9.3% 
(p>0.05), and in group II sows – by 17.3% 
(p<0.001). 
At the same time, the concentration of creatinine in 
comparison the second with the first experimental 
period showed a similar dynamics of globulins, 
decreasing in the control group by 27.3%, and in II 
- 28.2% (p>0.05). The obtained changes in the 
content of creatinine and globulin in animals do 
not go beyond the reference values for their 
physiological state. 
The intensity of the metabolism of nitrogenous 
substances can be judged by the level in the blood 
of one of the final products of protein metabolism - 
urea. The content of this indicator by 12 days 
relative to 24 days before farrowing increased in 
sows of both groups: in group I – by 31.6%, and in 
group II – by 29.2% (p>0.05). The shown growth 
we tend to consider as evidence of the increasing 
processes of catabolism in the body of females, 
which is a kind of physiological pattern of 
pregnancy dominant. During this period, it is 
necessary that feeding meet the needs of sows in 
substances of protein nature, which are one of the 
main components not only for the development 
and growth of the fetus, but also physiological 
changes in the body of the female [31,36]. At the 
same time, maintaining the concentration of total 
protein and albumins at the same high level 
demonstrates the compensation of increased 
demand for protein intake with feed. 
In the middle of the suction (3rd experimental 
period) compared with the previous periods (1st 
and 2nd ) there was an increase in the 
concentrations of total protein, albumins and 
globulins in both groups. In intact animals, the 
increase was 31.9 (p<0.001) and 29.9%, (p<0.001), 
31.3 (p<0.01) and 15.7%, 32.3 (p<0.001) and 
45.7% (p<0.001), respectively. It is important to 
note that the values that these metabolites acquired 
exceeded the norm. In the second group, their 
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increase was not so active and the concentration of 
total protein and globulins were lower by the 
middle of lactation than in the control by 9.5 
(p<0.01) and 17.8% (p<0.001). The observed 
dynamics continued on the 26th day of suction, 
when the concentration of total protein and 
globulins in group II sows was lower than in group 
I by 11.8 (p<0.01) and 23.9% (p<0.001), 
respectively. Shown changes may indicate 
biocorrosive effects on the body females by 
applied BAS. 
Taking into account  all of the above, we can 
assume that the use of hemobalance with a mixture 
of tetravit with ASD-2F to sows at the final stage 
of pregnancy promotes normalization of metabolic 
processes and morphological composition of blood 
in the body of females at the time of lactation, 
which helps to reduce the physiological load of 
such an important condition and preparation for the 
subsequent sexual cycle. 
 
CONCLUSIONS 
Additional implementation of biologically active 
substances in the drugs “Hemobalance”, “Tetravit” 
and “ASD-2F” in the period of deep gestation:  
- contributed to an increase in red blood cell 
content during lactation by 6.9-9.9% relative to 
background values; 
- did not affect significantly the number of 
leukocytes in the blood of sows, but contributed to 
the restructuring of their species ratio; 
- showed an increase in glucose concentration 
relative to the control – by 22.9% (p<0.05); 
- led to the normalization of protein metabolism 
during lactation. 
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