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Abstract

One of the most pressing problems of modern science is the systematic study of natural processes, forecasting and
complex assessment of changes in the environment under the influence of anthropogenic load. Blood composition
is a relatively constant indicator, which is at the same time one of the labile systems of laying hens. Physiological
processes that occur in the body, largely affect the quality of blood. Hematological studies make it possible to
study in more detail the effect of cadmium on the body of chickens, on the basis of which a more specific devel-
opment of the scheme of treatment and prevention of cadmium toxicosis in poultry is possible. The aim of this
study was to investigate the effect of milk thistle, methifene and silymevitis on the morphological indices of laying
hens in the development of chronic cadmium toxicosis. 32 laying hens, 78 weeks of age, were selected for the
study. Four experimental groups were formed: control and three experimental. The control group (C) chickens and
the three experimental groups were cadmium sulfate 4 mg/kg body weight in water. The chickens of the experi-
mental group E1 with feed were fed the fruits of milk thistle spotted at a dose of 2.0 g/kg of feed once a day for 30
days. The chickens of the E2 experimental group were fed methifene at a dose of 0.28 g/kg of feed once a day for
30 days with feed. The chickens of the E3 experimental group were fed a sylimevit at a dose of 0.36 g/kg of feed
once a day for 30 days. Drinking cadmium sulphate to laying hens at a dose of 4 mg/kg body weight contributed to

I a decrease in red blood cell count, hemoglobin level and an increase in leukocyte counts. With cadmium load of
laying hens, milk thistle, methifene and sylimevit have a positive effect on the morphological parameters of the
blood. In chronic cadmium toxicosis in laying hens, the best normalizing effect on the morphological parameters

Contents of the blood of experimental chickens is sylimevit, compared with methifene and milk thistle.
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1. Introduction

The problem of environmental pollution by Cadmium,
which is one of the consequences of the intensification of
industrial and agricultural production, has become particu-
larly relevant today (Uetani et al., 2005; Nazaruk et al.,
2015; Sachko et al., 2016). Over the last decades, the growth
of the content of this metal in soils of Ukraine and other
countries has been accompanied by the accumulation of
Cd*" in agricultural products and feed, increasing the threat
to human and animal health. (Hutyi, 2013; Gutyj et al.,
2015; Hradovych et al., 2016; Grushanska, 2017).

The toxic effect of cadmium is manifested in a number
of tissues and organs (kidneys, liver, lungs, glands), systems
(excretory, cardiovascular, hematopoietic) (Fregoneze et
al., 1997; Rodriguez et al., 2001; Lu et al., 2005; Liu et al.,
2008; Al-Azemi et al., 2010). Cadmium is characterized by
a long half-life in humans and animals, interaction with
divalent metals, both at the level of absorption and at the

level of metabolism in tissues and organs (Antonio et al.,
1998; Pavan Kumar & Prasad, 2004; El-Shahat et al., 2009).

Cadmium and its compounds are immunotoxicants that
cause impaired functioning of the body's immune system,
reduce resistance to infections, contribute to the formation
of allergic, autoimmune and cancer pathologies (Ali et al.,
1986; Salvatori et al., 2004; El-Refaiy & Eissa, 2012; Peng
et al., 2015; Gutyj, 2015).

In this regard, the particular effects of Cadmium on hu-
man and animal organisms have been the subject of detailed
study, especially over the last decade.

The aim of this study was to investigate the effect of
milk thistle, methifene and silymevit on the morphological
indices of laying hens in the development of chronic
cadmium toxicosis.
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2. Materials and methods

32 laying hens, 78 weeks of age, were selected for the
study. Four experimental groups were formed: control and
three experimental. The control group (C) chickens and the
three experimental groups were cadmium sulfate 4 mg/kg
body weight in water. The chickens of the experimental
group E1 with feed were fed the fruits of milk thistle spotted
at a dose of 2.0 g/kg of feed once a day for 30 days. The
chickens of the E2 experimental group were fed methifene
at a dose of 0.28 g/kg of feed once a day for 30 days with
feed. The chickens of the E3 experimental group were fed a
sylimevit at a dose of 0.36 g/kg of feed once a day for 30
days.

The conditions of keeping the chickens and the indoor
climate in all groups were similar. During the experiment,
the amount of feed and water consumed was counted.

All experimental interventions and animal slaughter
were carried out in accordance with the requirements of the
“European Convention for the Protection of Vertebrate An-
imals Used for Experimental and Scientific Purposes”
(Strasbourg, 1985) and the decisions of the First National
Congress on Bioethics (Kyiv, 2001).

Blood from laying hens was collected from the coronary
vein during periods: prior to administration of cadmium
preparations and sulfate, on the first, seventh, fourteenth,
twenty-first and thirtieth days of the experiment.

The amount of red blood cells was determined in hepa-
rin-stabilized blood — photonephelometrically according to
the method of Ye. S. Havrylets et al. (1966); leukocytes —
using the Goryaev grid in the counting chamber
(V. E. Chumachenko, 1991); hemoglobin concentration —
hemoglobincyanide method according to G. V. Dervis and
A. G. Vorobyov (1959) (Vlizlo, 2012).

In the experiments we used the following drugs:

Cadmium sulfate is Cadmium sulfate, an inorganic com-
pound of the chemical formula CdSO4. Cadmium sulfate is
well soluble in water, so it is well absorbed in the digestive
canal, into the bloodstream and is known for its toxic effects
on living organisms.

Milk thistle (MT) — Silybum marianum is a family of
flowering plants, in the wild, grows on wastelands, along
roads, in abandoned fields, and is cultivated in medicinal
gardens. For the treatment used fruits thistle spotted. They
contain protein 17-18 %, fats 10-11 %, flavolignans 2-3 %,

Table 1

essential oil 0.08%, vitamins A, E, K, biogenic amines,
quartzetin.

Methifen (M) is a white crystalline powder, sweet in
taste, with a smell of sulfur. It dissolves poorly in cold wa-
ter, better in hot water (1:20). Thermostable. The drug con-
tains fenarone and methionine.

Sylimevit (S) is a feed additive that includes the fruits of
milk thistle, selenium, methifene, vitamins A, E and C.

Analysis of the research results was performed using the
Statistica 6.0 software package. The likelihood of differ-
ences was evaluated by Student's t-test. The mean values
were considered statistically significant at * — P < 0.05,
** _P<0.01, *** - P <0.001 (ANOVA).

3. Results and discussion

Blood composition is a relatively constant indicator,
which is at the same time one of the labile systems of laying
hens. Physiological processes that occur in the body, largely
affect the quality of blood (Gutyj et al., 2015; Gutyj et al.,
2016). Hematological studies make it possible to study in
more detail the effect of cadmium on the body of chickens,
on the basis of which a more specific development of the
scheme of treatment and prevention of cadmium toxicosis in
poultry is possible.

It was established that the number of erythrocytes in the
diseased poultry decreased to 2.36 + 0.14 T/l during the
experiment (Table 1). With the use of cadmium loading
drugs in experimental groups, the number of red blood cells
in their blood gradually increased. When setting milk thistle
to chickens in the experimental group El, we found an
increase in the number of red blood cells in their blood for
the 14th day of the experiment by 5 % relative to the values
of the control group of chickens who were not treated. A
similar difference in the number of erythrocytes is observed
in the blood of experimental groups of chickens fed with
methifene and sylimevit, where in the experimental group
E2 the number of erythrocytes increased by 6 % for the 14th
day of the experiment and by 8 % in the experimental group
E3. On the 21st day of the experiment, we observe a
probable difference in the number of red blood cells in all
experimental groups, where, respectively, in the
experimental group E1 the number of red blood cells was
2.87 £ 0.16 T/, in the experimental group E2 — 2.98 +
0.12 T/1, in the experimental group E3 —3.17 £ 0,16 T/L.

The number of erythrocytes in the blood of laying hens after administration of milk thistle, methifene and silymevit in

chronic cadmium toxicosis; (M = m, n = 8)

Erythrocytes (T/1)

Time of blood research (day)

Hen groups

Control (cadmium)

Experimental 1

Experimental 2 Experimental 3

(cadmium + MT) (cadmium + M) (cadmium + S)
On the beginning of the research 3.15+0.10 3.19+0.09 3.12+0.11 3.20+£0.12
First day 3.11+0.13 3.18+0.10 3.14+0.10 3.19+£0.10
7 day 3.07+£0.15 3.08+0.15 3.10+£0.15 3.14+£0.15
14 day 2.87+0.14 3.02+0.14 3.05+0.16 3.11+£0.14*
21 day 2.36+0.14 2.87+£0.16* 2.98 £0.12%* 3.17£0.16%*
30 day 2.49 £0.09 3.15£0.14%* 3.17 £0.15%* 3.28 £ 0.14%**

Cadmium load of laying hens at 4 mg/kg body weight
was accompanied by a decrease in hemoglobin concentra-
tion in their blood. The hemoglobin concentration in the

blood of ill poultry ranged from 97.54 + 0.65 — 72.17 +
0.73 g/l. The lowest hemoglobin concentration was at 21
days of the experiment (Table 2). The use of experimental
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drugs helped to normalize the concentration of hemoglobin group of chickens under cadmium load. It was found that on

in the blood of laying hens throughout the experience. In the 7th day of the experiment the hemoglobin concentration
poultry fed with milk thistle, the hemoglobin concentration in the blood of chickens of the experimental group E2 was
increased relative to the control group of animals at the 7th 97.36 £ 1.15 g/l, whereas in the control group this indicator
day of the experiment by 11.2 %, at the 14th day of the was  significantly lower and  accordingly  was
experiment — by 17.7 %, by the 21st day of the experiment — 87.32 £ 1.10 g/l. On the 14th day of the experiment we
by 34.6 % and by 30 days of experience, respectively, by notice a slight decrease in hemoglobin level, however, on
17 %. the 21st and 30th day of the experiment, the hemoglobin
Feeding with methifene feed also increased the concentration fluctuated within physiological values.

hemoglobin concentration in the blood of the experimental

Table 2

Concentration of hemoglobin in the blood of laying hens after administration of milk thistle, methifene and silymevit in

chronic cadmium toxicosis; (M = m, n = 8)

Hemoglobin g/l
Time of blood research (day) - Hen groups - -
Control (cadmium) Expepmental 1 Expeqmental 2 Experlmental 3
(cadmium + MT) (cadmium + M) (cadmium + S)
On the beginning of the research 98.58 £ 0.73 99.10 + 0.66 98.75+0.70 98.58 £ 0.71
First day 97.54 £ 0.65 99.15+£0.85 98.95+1.13 98.70 £ 0.99
7 day 8732+ 1.10 97.14 £ 0.97*** 97.36 £ 1.15%** 08.87 £ 1.22%**
14 day 81.22+1.20 95.56 & 1.03*** 96.04 £ 0.95%** 99.45 £ 0.99%**
21 day 72.17+0.73 97.12 £ 1.21%** 96.23 £ 1.18%** 99.78 £ 1.35%**
30 day 83.56+£0.93 97.81 £ 1.14*** 97.45 £ 0.99%** 100.12 £ 1.2]1%**
When feding with the feed of sylimevit in the blood of which is associated with the toxic impact of this toxicant on
laying hens under cadmium loading, the concentration of the body of chickens and the development of inflammatory
hemoglobin fluctuated within physiological values. processes in their body. The use of milk thistle, methifene
Increased hemoglobin concentration is associated with and silimevit contributes to the increased resistance of the
an increase in the number of erythrocytes in the blood of body to the effects of toxic substances, which is manifested
chickens fed with experimental drugs. by the decrease in the number of leukocytes in the blood of
Experiments on laying hens have found that the cadmi- laying hens in chronic cadmium toxicosis (Table 3).

um load increases the number of leukocytes in their blood,

Table 3

The number of leukocytes in the blood of laying hens after administration of milk thistle, methifene and sylimevit in chronic

cadmium toxicosis; (M + m, n = 8)

Leukocytes (G/1)
Time of blood research (day) - Hen group - -
Control (cadmium) Expeflmental 1 Expeqmental 2 Experl.mental 3
(cadmium + MT) (cadmium + M) (cadmium + S)
On the beginning of the research 31.8+0.70 31.7+0.75 31.5+0.58 31.3+0.62
First day 324+0.55 32.0+£0.87 31.8+£0.95 31.5+1.10
7 day 34.1£0.70 32.8+£0.90 33.0+£1.20 32.0+£0.99
14 day 34.7+0.65 32.6 £ 1.15*% 32.7 £ 1.10%* 32.3 £ 1.06*
21 day 35.8+£0.66 32.9 +£0.59%* 32.5 £ 1.04** 31.7 £ 1.11%*
30 day 34.1+£0.70 32.3+1.10 323+1.25 31.5+0.95*%
These drugs had a positive effect on the level of leuko- 7 % compared with the control group of chickens. More
cytes in the blood of the experimental bird, so in group El likely changes in the number of leukocytes were observed at
the number of leukocytes for the 7th day of the experiment 21 and 30 days of the experiment, where compared with the
was 32.8 £ 0.90 G/1, and in the experimental group of ani- control group of chickens, they decreased by 12 and 8 %.
mals R2 the number of leukocytes was respectively 33.0 +
1.20 G/I. At 14 and 21 days of the experiment the number of 4. Conclusions
leukocytes continued to decrease and relative to the control
group it was lower in the group E1 by 6 and 8 %, and in the Drinking cadmium sulphate to laying hens at a dose of
experimental group E2 by 5.8 and 9 % respectively. 4 mg/kg body weight contributed to a decrease in red blood
When feeding sylimevit to chickens for 30 days, the cell count, hemoglobin level and an increase in leukocyte
normalization of leukocyte counts was established through- counts.

out the experiment. Thus, on the 7th and 14th day of the
experiment, the number of leukocytes decreased by 6 and
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With cadmium load of laying hens, milk thistle, methif-
ene and sylimevit have a positive effect on the morphologi-
cal parameters of the blood.

In chronic cadmium toxicosis in laying hens, the best
normalizing effect on the morphological parameters of the
blood of experimental chickens is sylimevit, compared with
methifene and milk thistle.
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