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Abstract
Aim: The aim of this study was to determine selenium (Se) concentration in the blood serum of dairy cows and to establish
its influence on the level of production and reproduction traits.
Materials and Methods: The study was performed on the farm located in Western Pomerania - Poland and involved
120 cows, which were selected using the analog method on the basis of their physiological state, lactation number, milk
yield, age, and genotype. The following indices were analyzed in individual groups: Calving interval, gestation interval,
insemination index, standstill of placenta. Se concentration in the blood serum was determined with the spectrofluorometric
method.
Results: The mean serum Se concentration was in cows 0.038 μg/ml. The use of Se preparations has raised fertility, which
was documented statistically.
Conclusion: The study revealed that the problem of Se deficiency is still present in some dairy cattle herds in Western
Pomerania - Poland.
Keywords: dairy cows, fertility rates, selenium, serum.
Introduction

One of the assumptions of welfare is to prevent
diseases through the development and implementation to the practices of the culture of prevention programs that seek to ensure the profitability of livestock
farming. Cattle is practically prone to deficiencies
of minerals including selenium (Se), because it eats
locally sourced feed. Proper levels of this biominerals affect the correct state of health as well as the
proper functioning of the animals. Inadequate supplies of this element cause a reduction of its content
in all the organs, which may lead directly to a decline
in productivity and causes many enzootic diseases. In
cattle, there are mainly two syndromes - Inflammation
of the mammary gland and fertility disorders that affect
the profitability of farms. One of the causes of these
disorders is a low Se concentration in animals [1]. Se
is now recognized as an essential trace element conditioning the proper growth and development of animals
and humans. It is an essential component of animal
organisms. Welfare disorders caused by a deficiency
of Se can cause diseases such as oral muscular dystrophy (white muscle disease), mulberry heart disease,
nutritional liver degeneration in pigs and wild boars
(hepatosis diaetetica) [2], diarrhea in young ruminant,
the increase in cases of metastatic liver necrosis in
beef cattle, females may reach fetal death because of
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their impaired development for retained placenta after
birth and weakening the ability of breeding males.
The fertility disorders during the hiposplenozie
include stopping bearings, which are subject to putrefaction, and at the hand peeling encountered considerable difficulties.
In bulls, Se affects mainly normal spermatozoids movement and makes them easier to penetrate
the egg [3,4]. Se also plays an important role in the
metabolism of the spermatozoids. In the examination of the frozen semen was found that this element
contributes to the survival of spermatozoids in the
temperature 38°C and the percentage of sperm with
no defective after the acrosome after adding 1 μ/Se to
the extender [5].
To a large extent has been documented that
Se significantly contributes to the development of
animals and a number of metabolic processes as well
as reproductive performance [6]. Especially, highmilk cows during the lactation are exposed to a deficiency of the trace element, which is excreted in breast
milk [1,7]. There was also observed a significant correlation between serum levels of Se and the milk of
cows [8]. Decreasing the level of biominerals in blood
serum in lactating cows is a result of its secretion with
milk [9,10]. It was also found that parenteral administration of Se significantly affects on its greater concentration in colostrum and milk [11]. There was demonstrated a close correlation between the occurrence of
subclinical inflammation as lists and the level of Se
in dairy herds [12]. There was demonstrated a close
correlation between the occurrence of subclinical
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inflammation as lists and the level of Se in dairy
herds. 24 dairy cows, with daily average milk production of 18.1 kg, were fed diets containing different Se
sources. The purpose of this paper was to evaluate the
effects of such diets on milk production and quality on
the occurrence of mastitis, and on physiological variables. However, both Se sources reduced the incidence
of mastitis (subclinical positive mastitis and strongly
positive mastitis) between the pre-experimental and
experimental phases [13-15]. Administration of three
subcutaneous injections of trace minerals had a positive impact on udder health, decreasing linear somatic
cell count (SCC) scores, the incidence of subclinical
mastitis, and (in multiparous cows) the incidence of
clinical mastitis. In addition, trace mineral supplementation decreased the incidence of stillbirth parturition
and endometritis. However, treatment did not have an
effect on reproduction performance, milk production,
and other health traits [16].
In nature, Se occurs unevenly, there are areas of
soil rich in Se and low in this element. In Poland,
there are vast areas low in Se. The content of Se in
the soil was thoroughly Polish and the development
as a map, wherein the content of the element ranged
from 0.070 to 0.410 mg/kg, depending on the type
of. Western Pomerania is a region poor in this trace
element where is found a low level of this element in
the soil and plants [1]. The aim of the study was to
determine the effect of administration of the preparations for the level of Se in serum and selected fertility
of dairy cows in the area of Western Pomerania in
Poland.
Materials and Methods
Ethical approval

All the procedures have been carried out in
accordance with the guidelines laid down by theInstitutional Ethics Committee and in accordance with
local laws and regulations
Animal experimental procedures

The study was conducted at the farm located in
Western Pomerania in the north-western part of the
Polish. In total, the research included 120 (3 groups
with 40 animals in it) Holstein-Friesian cows that
were selected by the analog method takes into account
the physiological condition, the order of lactation,
milk yield, age, and genotype. Nutrition cattle feed
was based on the origin of farmyard. In the herd
often observed the birth of weak calves and retained
placenta.
There was adopted following experimental design:
1. The first group (I): Vitaminum E (0.075 g) and
natrium selenosum (0.001095 g) was given to
intramuscularly cows at a dose of 10 ml per 1 cow
2. The second group (II): Sodium selenite was administered as a feed additive at a dose of 20 mg/kg
feed for 14 days with an interval of 2 months
3. The third group (III) was a control group did not
receive any Se supplements.
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Blood was collected before the administration of
Se, 48 h and 5 weeks after the application of formulations containing Se.
Sampling and laboratory analyses

All chemicals used were of analytical reagent
grade. The concentration of Se was determined by
spectrofluorimetric method using 2,3-diaminonaphthalene, following wet mineralization in a mixture of
concentrated HNO3 and HClO4 acids. Se was determined in accordance with the method described by
Pilarczyk et al. Fluorescence was measured in the
organic (cyclohexane) layer using an emission wavelength of 518 nm and an excitation wavelength of
378 nm [17].
Statistical analyses

For the verification of statistical data were used
computer program STATISTICA 7.1.PL. There were
calculated the mean (), standard deviation (S), and
coefficient of variation (V). Univariate and two-way
analysis of variance, and the significance of differences between the means of the groups were calculated using Duncan’s test.
Results

Results of studies of the level of Se in serum of
dairy cows kept on a farm in Western Pomerania are
summarized in Table-1. The average concentration
of Se in the tested cows feeding with the farm fodder
without the addition of Se was 0.038 mg/ml.
The lowest Se levels in serum were found in cows
in the control group (0.04 mg/ml), and the highest in
Group I, where the cows are given preparation sodium
selenite and vitamin E (0.08 ug/m). Statistically significant differences (p≤0.01) between the average
content of Se in serum of cows from the control group
and the average contents of Se group, experimental Se
dosed preparations.
In our study, the shortest average calving interval
and gestation interval characterized by experimental
cows treated with the preparation, and they were at
379.5 and 103 days. A cow in the control group was
the longest periods and was 429.8 and 151.1 days.
The average length of the analyzed periods was statistically significant (p≤0.05) in both treatment groups
compared to the control group (Table-2). Insemination
index was lower in cows that are used Se preparations,
however, was not confirmed statistically. A high index
of insemination involves additional financial expenditures and may adversely affect the profitability of
production [18]. The lowest percentage of retained
Table-1: The Se level in blood serum of cows.
Group

N

χ̄

I
II
III

40
40
40

0.08
0.06B, C
0.04A, B

A, C

S

V (%)

0.006
0.007
0.004

7
11
11

A,B,C
Statistical significant differences by p≤0.01,
N=Number of cows, Se=Selenium
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Table-2: The select fertility rates in examined cows.
Specification

Group I
χ̄

Calving interval (days)
Gestation interval (days)
Insemination index

379.5
103.3a
2
a

Group II

S

V (%)

χ̄

46.47
37.67
1.35

12
36

381.4
107.0b
2.3
b

Group III

S

V (%)

χ̄

36.52
36.63

10
34
46

429.8
151.1ab
2.4
ab

S

V (%)

70.63
65.59
1.6

16
43
67

Statistical significant differences by P≤0.05

ab

placenta after birth was found in Group I - 8.49% for
the control Group - 12.12% (Table-3).

Table-3: Time of placenta isolation (in hours) after birth
in cows in examined herds.

Discussion

Specification

Studies on the enrichment of various forms of
Se diets were carried out in a number of research
centers around the world. Ruminants Se is well-absorbed both from organic and inorganic. However,
the ability to absorb inorganic Se is low due to the
specific environment in the rumen. Microorganisms
which are rumen microflora reduce inorganic Se into
a form in which the element is absorbed tren [19]. In
studies using Se yeast as a feed additive in doses of
2 and 6 mg Se/day found no apparent effect of this
element to increase the milk yield. However, the incidence was observed in dairy cows udder infections
and mastitis [14]. There was also assessed the effect
of Se supplementation on the development of somatic
cells in milk (SCC) in dairy cows. In cows that were
fed a diet containing suboptimal concentrations of Se
(<0.05 ppm in the dry matter), showed an increase in
blood glutathione peroxidase-1 activity, which contributed to the decline in the number of somatic cells
in milk [12]. The results indicate that lipid microencapsulation has the potential to protect nutrients from
complete rumen reduction and that Se from microencapsulated selenite is incorporated in milk more efficiently than the free form. Microencapsulated sodium
selenite was shown to be comparable to Se-yeast in
terms of availability and incorporation in milk when
fed at 0.3 mg/kg diabetes mellitus (DM), whereas
the inclusion in the diet at 0.5 mg/kg DM resulted in
higher plasma and milk concentrations than selenized
yeast [20]. It was described the linear dependencies
between the content of Se in feed and the serum and
breast milk in cattle. Se supplementation to dairy cattle diets increased the Se content of milk. Organic Se
compounds are more effective and showed a higher
total carry over rate into the milk than inorganic Se
sources. Due to considerable variation of Se in food
of animal origin, European Food Safety Authority
recommended that the Se-supplementation from organo-Se-compounds should not exceed a maximum of
0.2 mg/kg complete feed [21]. The concentration of
Se in whole blood was more variable than that in milk,
and took much longer to respond to change in Se status, but it was not affected by diet at any time either.
For the on-farm production of Se-enriched milk, it is
important to be able to predict milk Se concentration
from Se input. In our study, type of diet did not affect
Veterinary World, EISSN: 2231-0916

N (%)
Group I

Group II

Group III

Until 6 h
17 (68.41) 16 (65.62) 18 (54.55)
From 6 to 12 h
5 (20.41)
6 (21.31)
8 (24.24)
Above 12 h
1 (4.0)
2 (4.21)
3 (9.09)
Standstill of placenta
2 (8.49)
3 (9.10)
4 (12.12)
Generally
25 (100)
24 (100)
33 (100)

this relationship [22]. Use as a feed additive preparations containing with Saccharomyces cerevisiae Se
resulted in higher (p<0.05), the milk yield, the content
of energy, protein, and dry weight of non-fat compared to the control group [23]. In Poland, in recent
years has conducted research on the content of tailored minerals including Se in milk and the hair of
cows from organic farms. In examining the correlation between microelements found them. High and
positive correlation between the content of major elements (K, Mg) and Se. Obtained results were better,
but they were not statistically significant [10]. The
bioavailability of Se was investigated using various
forms of administration of the preparations. Found to
increase the level of Se in the blood and milk of cows
that received formulations Se. Se molar level ranged
from 0.09 mg/L to 0.52 mg/L depending on the form
of administration, the dose and the time of year. This
discrepancy the authors explain the lack of significant
correlation between Se in milk and blood [24]. The
use of seleno-yeast as a Se supplement in free-choice
minerals compared to sodium selenite increased the
whole blood Se concentration of both cows and their
nursing calves [25]. Research on the use of bio-preparations containing Se, which was administered to dairy
cows showed higher concentration of macronutrients,
vitamins, and higher levels of biochemical markers
(glucose, protein) in their serum [24]. Similar indicators (increased mineral content in milk and blood
serum) in cattle were obtained after administration
of preparations containing yeast [26]. Searched the
relationship between the concentration of Se in serum
of dairy cows and its effect on the development and
reproductive traits of these animals. It was found that
the average content of fat and protein in the milk of
cows was the greatest in animals limit concentration
(the content of 0.041-0.079 ppm) Se and significantly
different (p≤0.01) compared to a group of deficiency
and physiological concentrations of Se [27]. As one
865
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of the causes of fertility disorders and mastitis is considered low concentration of this element in the body.
The consequence of stopping the bearings is acute or
chronic inflammation of the lining of the uterus and
ovaries cyst [28]. It has been calculated that the losses
in the European Union caused by the retention of fetal
membranes per cow amount to 295 euros [29]. Several
studies have shown that supplementation of inorganic
and organic forms of Se improved rates of reproduction problems including the retention of the bearings.
The positive use of Se preparations, which caused a
decrease in bearing announces arrest of many authors.
This problem is particularly concerned higher producing herds of cows by dietary supplementation with
Se-enriched preparations were reductions in retained
placenta: Multiparous 15% and 7% of the root [30].
It was also observed a decrease of the bearing retention 51.2-8.8% in flocks where chronically observed
phenomena and 3 times the reduction in the number
of retained [31].
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8.
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10.

11.
12.

Conclusion

Own research, as well as other authors, have
reported a positive effect Se supplements to improve
fertility of cows selected. Before using dietary, supplementation is needed earlier accurate diagnosis of
the level of Se in cattle.
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