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Abstract: The article presents research results of the food addi-

tive Genesis effect on laying hens health. Experiments were con-
ducted in 2 stages. During the first stage of experiments the acute 
toxicity of the food additive Genesis was studied on white rats of 
the Standard variety. Criteria for assessing the acute toxicity of 
the food additive Genesis were indicators of animals’ clinical and 
hematological status. Observation of the experimental rats for 14 
days made it possible to establish that after intragastric admin-
istration of an aqueous solution of the food additive Genesis 
there are no toxic effects in the form of immediate and delayed-
type hypersensitivity. This is confirmed by the results of the clini-
cal examination of laboratory animals and the morphological 
study of blood. During the second stage of experiments the effect 
of Genesis on the organism of laying hens was studied. The con-
dition of laying hens was assessed by the results of a clinical ex-
amination, an assessment of the biochemical composition of 
blood serum, as well as change in their productive qualities. The 
biochemical parameters of the blood serum of laying hens were 
identified: inorganic calcium, phosphorus, calcium-phosphorus 
ratio, alkaline phosphatase, urea, creatinine, creatine Kinase, 
cholesterol, total protein, glucose. It was established that the food 
additive Genesis has a positive effect on the clinical, biochemical 
parameters of the blood serum of laying hens as well as on the 
morphological parameters of chicken eggs. In addition, when 
using the Genesis, the efficiency of feed utilization increases. 

Key words: eggs, blood, acute toxicity, egg production. 

I INTRODUCTION 

The key to maintaining the productive health of animals and 
birds is to provide the needs of animals in natural 
bioregulators - biologically active substances. The use of 
natural bioregulators allows us to correct many biological 
processes of a living creature. The variety of natural 
bioregulators contributes to their application to enhance 
productive qualities and to correct some pathological and 
physiological conditions of animals and birds organism. 

At present there is a constant demand for highly ef-
fective and inexpensive feed supplements and preparations 
based on natural bioregulators. Nowadays new bioregulators 
are being searched and combinations of existing biologically 
active substances are being studied.  

 
 
Revised Manuscript Received on February 28, 2020. 
* Correspondence Author 

Letkin Alexander Ilyich*, Associate Professor, Department of Mor-
phology, Physiology and Veterinary Pathology of Mordovian National 
Research State University, N. P. Ogarev. E-mail: vetagro2003@mail.ru. 

Mungin Vladimir Victorovich, Professor, Department of  Zootechny,  
S. A. Lapshin of  Mordovian National Research State University, N. P. 
Ogarev. E-mail: kafedra_zoo@agro.mrsu.ru.  

Gibalkina Nadejda Ivanovna, Associate Professor, Department  of 
Zootechny,  S. A. Lapshin  of  Mordovian National Research State Univer-
sity, N. P. Ogarev. E-mail: kafedra_zoo@agro.mrsu.ru. 
 
© The Authors. Published by Blue Eyes Intelligence Engineering and Sci-
ences Publication (BEIESP). This is an open access article under the CC-
BY-NC-ND license http://creativecommons.org/licenses/by-nc-nd/4.0/ 
 

The purpose of our research is to assess the safety of 
food additive Genesis, as well as its effect on the body of 
chickens. 

II METHODOLOGY  

The work is done in two series of experiments based on the 
National Research Mordovia State University Veterinary 
Clinic. In the first series of experiments we studied the acute 
toxicity of Genesis, and in the second series of experiments, 
the effect of this preparation on the body of chickens. 
In the experiments on the acute toxicity of Genesis, 27 white 
rats of the Standard variety were used. All experimental 
groups of animals were selected on the basis of analogues, 
taking into account gender, age, live weight and breed. An-
imals of 1 experimental group intravenously daily injected 1 
ml of 10% aqueous solution of the preparation Genesis, the 
second group - 1 ml of 20% solution of the preparation Gen-
esis. Experimental animals were kept under identical condi-
tions under normal light and temperature conditions and had 
free access to water and feed. The condition of experimental 
animals was assessed by changing the clinical signs and 
morphological parameters of the blood. The studies were 
conducted in accordance with the Methodological Recom-
mendations for the Study of the Total Toxic Effects of 
Pharmacological Substances. The obtained digital material 
was statistically processed using commonly used parametric 
methods, and the degree of reliability was determined by 
Student's t-criterion with the STAT3 program. 

The drug Genesis is a complex of specially selected 
natural anaerobic and aerobic microorganisms of various 
types, which have strong enzymatic properties: lactic acid, 
photosynthetic, nitrogen fixing and other types of bacteria, 
yeasts, actinomycetes, fungi, as well as products of their 
vital activity. In total there are more than 80 species and 
races in the preparation: they were selected taking into ac-
count the requirements of the trophic chain and form a sym-
biotic complex. The drug contains lactic acid bacteria such 
as Lactococcus lactis, Lactobacillus delbrueckii subsp. 
Bulgaricus, L. brevis, L. Plantarum, L. Fermenti, 
Oenococcus oeni and other homo-enzymatic and hetero-
fermentative species. It also contains such ascosymic and 
basidiomycetes yeasts such as Saccharomycotina, 
Taphrinomycotina, Schizosaccharomycetes, 
Pucciniomycetes, Sporidiales, Cryptococcus, and others. 

III. RESULT AND DISCUSSION  

Observations of experimental animals were conduct-
ed for 14 days. In the first days of the study, they continu-
ously monitored the general condition of the experimental 
rats.  
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Subsequently, intermediate indicators were taken 
weekly. In the evaluation of clinical signs of laraboratory 
animals, during the first day, minor changes in their behav-
ioral reactions were established.  

Thus, in all experienced rats, rapid breathing and re-
duced motor activity were observed. Animals for half an 
hour were sedentary, were torn together. There was a de-
crease in tactile and pain sensitivity. The described condi-
tion was observed in rats once at the first giving of the drug 
Genesis. 

To assess the effect of Genesis on the morphological 
composition of rat blood, indicators such as the content of 
erythrocytes, leukocytes, platelets, hemoglobin, and the av-

erage volume of erythrocytes, as well as hematocrit have 
been detected. Blood selection was performed from the ve-
nous plexus of the ocular bottom with retrobulbar puncture. 
The dynamics of hematological parameters of rats at the 
application of the preparation Genesis is presented in Table 
1. Analysis of the morphological composition of blood rats 
indicates the multi-directional effect of the drug Genesis on 
the content of shaped elements. Thus, the level of erythro-
cytes had a tendency to increase in the experimental and 
control groups of animals until the end of the experiments. 

 

Table Ι: - Dynamics of hematological indices of rats 

Indicators Duration of research Norm 
Animal groups 

Experienced 1 Experienced 2 Control 

RBC, 1012/l 
To experiences 6,1-9 

1012/l 
7,34+0,71 8,71+0,21 8,44+0,69 

On the 7th day 6,87+0,44 6,94+2,12 7,11+2,88 
On the 14th day 8,56+1,57 9,23+1,03 7,25+1,11 

WBC, 1012/l 
To experiences 6-20  

1012/l 
17,77+1,92 17,60+5,35 16,07+4,92 

On the 7th day 18,27+3,32 18,30+3,73 17,10+0,81 
On the 14th day 17,23+1,56 16,96+2,51 16,23+1,87 

PLT, 109/l 
To experiences 200-450 109/l 405,11+31,48 436,13+61,06 352,67+19,45 
On the 7th day 265,33+13,87 281,01+17,09 328,01+61,03 

On the 14th day 376,18+15,31 426,84+12,11 289,17+48,23 

LYM#,  109/l 
To experiences 1,5-2,78 

109/l 
8,41+0,51 8,63+2,5 8,10+3,75 

On the 7th day 1,77+1,07 2,71+0,89 4,07+1,88 
On the 14th day 2,44+0,36 2,81+059 4,97+1,13 

GR#,  109/l To experiences 
2-8 

 109/l 
4,41+1,11 7,93+2,13 4,76+1,52 

 On the 7th day  2,53+1,64 3,21+1,47 3,01+1,99 
On the 14th day 3,41+1,02 4,23+1,17 3,11+0,03 

 
On the basis of the study of the dynamics of clinical 

and hematological parameters of sub-experimental rats with 
the use of Genesis, their oscillations are established within 
the limits of the physiological norm, and the preparation 

Genesis in the studied doses does not exhibit toxic proper-
ties. We also studied the effect of Genesis on the erythrocyte 
indices of laboratory animals. The specified data is 
summarized in Table 2. 

Table II: - Erythrocyte indices in rats. 

Indicators Duration of research Norm 
Animal groups 

Experienced 1 Experienced 2 Control 

HGB, g/l 
To experiences 

120-156 
g/l 

91,1+12,9 96,6+10,1 71,2+7,5 
On the 7th day 44,3+8,5 53,6+32,5 59,6+5,3 

On the 14th day 98,2+6,7 110,5+12,3 105,3+9,14 

MCHC, g/l 
To experiences 

350-389 
g/l 

301,6+13,5 217,1+12,3 164,1+27,2 
On the 7th day 126,7+20,4 171,2+18,6 198,2+9,8 

On the 14th day 300,3+15,4 330,8+13,7 328,8+13,3 

MCV, fl 
To experiences 

50-55 fl 
49,3+1,7 49,6+1,8 49,5+0,1 

On the 7th day 51,5+0,4 49,4+1,8 49,1+2,1 
On the 14th day 52,1+0,6 53,4+2,3 52,8+1,4 

HCT, % 
To experiences 

30-50 % 
30,2+9,1 44,5+2,2 43,4+3,5 

On the 7th day 35,1+2,2 31,2+9,3 30,1+8,7 
On the 14th day 32,7+1,5 33,4+3,3 32,1+0,9 

 
The use of Genesis for experimental rats has multi-
directional effects on erythrocytic indices. Thus, the hemo-
globin content prior to the use of the drug Genesis in all 
animals was below physiological values. Similar changes 
were observed 7 days after the start of experiments in rats of 
all experimental groups. At 14 days from the beginning of 
the experiment, we recorded a rise in hemoglobin levels in 
the blood of rats in all experimental and control groups. In 
the statistical processing of the obtained results, the absence 
of a strict correlation dependence between them was re-
vealed. The average concentration of hemoglobin in the 
erythrocyte in all experimental rats is similar to that of he-
moglobin and is below the level of the physiological norm. 

It should also be noted that the physiological levels of the 
average concentration of hemoglobin in the erythrocyte of 
animals are in the range of 350-389 g/l. 

The effect of Genesis on the body of the chicken 
breeders Lombard Brown was studied taking into account 
changes in clinical, hematological and productive parame-
ters [1;7;8;10;13]. 

For this purpose 2 expert groups of hens-laying boys 
aged 20-21 weeks were selected on the basis of analogues. 
The duration of the experiments was 45 days. Kumar-dryers 
of 1 experimental group in the main diet prescribed Genesis 
in the amount of 1%.  
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Kuram-dryers of 2 experimental groups - 2% of the 
main ration. During the experiments, a daily bird inspection 
was carried out. Attention was paid to behavioral reactions, 
edema of the feed, and also to determine the body tempera-
ture, pulse rate and respiration. From the biochemical pa-
rameters of hens blood serum, inorganic calcium, phospho-
rus, calcium-phosphorus ratio, alkaline phosphatase, urea, 
creatinine, creatine Kinase, cholesterol, total protein, glu-
cose were determined. 

During the observation period, the following state of 
experimental chicken bearers was revealed. The bird kept in 
cells for 5 heads. At the same time, there was no aggressive 

behavior in relation to other chickens. They freely moved, 
no pain in the limbs and joints. Earrings and scallops had a 
bright pink color without bruising and necrotic areas. No 
pathologic changes were also detected on the skin and mu-
cous membranes. The body temperature, pulse rate and res-
piratory movements during all the experiments were within 
the physiological hole [4;8;9;17]. 

Indicators characterizing the productivity of hens are 
the changes in the body weight and egg productivity. The 
dynamics of productive indicators of chicken bearings when 
using Genesis is presented in Table 3. 

 
Table ΙΙΙ: - Dynamics of productive indicators of chicken bearings. 

Indicators 

Groups of laying hens 

Experienced  
1 

Experienced 2 Control 

Live weight at the beginning of the experiments, g. 1607,3±12,4 1613,6±21.1 1628.8±13.7 
Live body weight after 45 days from the beginning of 
the experiments, g. 

1745,5±24.1 1781,4±32.1 1772,6±12.1 

The number of eggs laid per group, pcs. 198,8±10.1 212,4±21.6 204,5±9,5 
The number of eggs laid on 1 head, pcs. 39,6±6,8 42,4±5,3 40,8±9,8 
Number of egg mass per group, kg 11,19±2,4 11,95±1,4 11,66±2,7 
Number of egg mass per head, kg 2,23±,1,1 2,39±0,9 2,33±0,7 
Egg production,% 88,0±2,7 94,2±9,8 90,66±9,7 

The highest gain in live weight of the body was de-
tected in the hens of the first experimental group, using 1% 
of the Genesis preparation from the total amount of the basic 
diet. The analogical tendency is observed also in relation to 
egg-laying stock of chickens. Thus, in the first experimental 

group for 45 days 42,4 eggs per one loaf were taken down. 
The egg density is 94,2%, which is 7% more than in the 
control poultry and 4% more than that of the other hens of 
the second experimental group. 
Data from biochemical studies are presented in Table 4. 

Table ΙV: - Dynamics of biochemical indicators of chickens 

Indicators 
Groups of laying hens 

Experienced 1 Experienced 1 Control 
Calcium, mmol/L 2,74±0,12 2,94±0,23 2,95±0,12 
Phosphorus, mmol/L 1,89±0,07 2,24±0,09 2,19±0,14 
Calcium-phosphorus ratio 1,45±0,05 1,31±0,12 1,35±0,09 

Alkaline phosphatase, U/ l 433,74±12,6 488,67±23,1 455,67±32,6 

Urea, mmol/L 2,0±0,01 2,67±0,07 2,67±0,11 

Creatinine, mmol/L 30,33±3,42 28,67±5,87 24,67±2,89 

Creatine Kinase, U/L 35,00±3,09 25,33±4,65 21,00±2,37 

Cholesterol, mmol/L 1,06±0,01 2,16±0,15 1,65±0,17 

Total protein, g/L 47,67±6,32 56,00±12,5 48,67±5,81 

Glucose, mmol/L 4,2±0,99 5,13±1,21 3,57±0,18 

 
The biochemical parameters of blood serum of chickens of 
experimental groups have differences in comparison with 
similar parameters of the control bird. Thus, levels of calci-
um and phosphorus have a close relationship and character-
ize the tension of mineral metabolism in productive poultry. 
The reference values of this indicator are in the range of 1: 
2,2 - 1: 2,5. In the experiments conducted, the ratio of calci-
um and phosphorus in the control group is 1.45, while in the 
first and second groups 1,31 and 1,35, respectively. 

The activity of alkaline phosphatase in poultry ac-
cording to Bessar-bova BF is 360-740 U / L. The values of 
this indicator in these studies were in Experimental 1 and 2 
groups 488,7 and 455,6, respectively, which is higher than 

the similar indicator of control females by 13% and 5% 
[2;3;15; 24]. 

The content of urea in serum from hens of experi-
mental groups was found to be 2,67 mmol/l, and in hens-
laying in the control group – 2,0 mmol/l. In general, the urea 
values in experimental chickens do not go beyond the refer-
ence values. 

The content of cholesterol in serum from hens in ex-
perimental groups was significantly higher than that in the 
control group. Thus, in the serum of hens of the first exper-
imental group, the cholesterol content is 2,16 mmol/l, and 
the second group is 1,65 mmol/l.  
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The physiological values of this indicator in healthy 
hens are from 2,9 to 6,6 mmol/l. The obtained results can 
testify to the absence of a negative effect of the drug Gene-
sis on the fat metabolism of hens [5;6;11;16;22;23]. 

The content of total protein and glucose in the blood 
serum of chickens is also within the physiological norm. 
The largest differences between these parameters from the 
control bird were found in the hens of the second experi-
mental group. 

Morphological characteristics of chicken eggs were 
carried out according to the following parameters: the shell 
thickness, the height of the air chamber, the shell density, 
the form index, the y-number, the yolk pH, the protein and 
carotenoids, the protein, yolk and shell content, as well as 
their ratio . 

The introduction of the hens in the diet of Genesis 
contributed to an increase in the mean weight of the egg in 
the 1st experimental group by 1,92 g (3,3%), in the 2 exper-
imental groups - by 3,5 g (6.1%) compared to a similar indi-
cator of the control bird. According Russian state standard, 
eggs obtained from chicken bearings contained in rations 
with the addition of Genesis have a second category. The 
eggs of the hens of the control group according to the mean 
mass value belong to the first category. 

The content of carotenoids in the egg was found to be 
between 14,3 and 15,0 mcg/g. Thus, in the control group it 
was 14,3 mcg/g, in 1 and 2 experimental groups – 14,8 
mcg/g and 15,0 mcg/g, respectively. Thus, the obtained 
chicken eggs are considered to be biologically complete 
according to the content of carotenoids in them, and changes 
in the content of this indicator occur within the limits of the 
statistical error. 

According to some authors, the protein content of the 
total egg mass is 52 - 57% with a density of 1,039 - 1,042 
g/cm3. The weight of the egg yolk is in the range from 30 to 
36 % by weight, with a density of 1,028 - 1,035 g/cm3. In 
our experiments, we found an increase in the egg yolk in 
chicken eggs. Thus, in the first experiment group, the mass 
of yolk was 2,2% more, in the 2 experimental groups - by 
2,9% more compared to the same indicator of the control 
group. The increase in the weight of the yolk is also of great 
importance in the selection of eggs for incubation purposes, 
since the yolk during the period of embryogenesis serves as 
a source of water and nutrients, and also performs ther-
moregulatory functions [12;14;18;20;23]. 

IV. CONCLUSION 

The use of the drug Genesis does not lead to a change 
in clinical signs and hematological parameters of laboratory 
animals. Changes occur within the values of control animals 
and their reference values. In addition, during the 14-day 
study, no case was observed in experimental rats. In this 
regard, the installation of LD50 was not possible. This al-
lows the Genesis to be considered non-toxic in the test range 
and varies with doses in a wide range. 

The obtained results of biochemical studies of chick-
en blood serum with the use of Genesis indicate its positive 
influence on different types of metabolism, as well as on the 
functioning of such systems as locomotor, urinary, diges-
tive, nervous, and others [19;21;22]. 

Genesis has a positive effect on the morphological 
parameters of chicken eggs. It also increases the efficiency 

of feed use. 
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