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Abstract: Hair samples were collected from the Silesian (Poland) and Holstein (Germany) horses. The
samples were taken from tail and mane as well as sides of the body. Total and assimilated content of
selenium(Se) were determined. Element content was from 76.1 to 1343.7 mg × kg–1.

The obtained results showed a significant difference between content of element among hard and soft hair
of both types of horses. It was not found however the exceeding of Se content reference value in horses’ hair.
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Selenium(Se) is the element which is a component of many enzymes participating
in important metabolic processes in animals. The biological function of Se is connected
with its presence in glutathionperoxidase, being an cellular membranes lipid anti-
oxidant, playing similar role to vitamin E (a-tocopherol). Selenium is also the
component of other oxidoreductive enzymes and cytochromes taking part in cells
metabolism [1].

Selenium deficiency decreases the circulatory and immunological systems efficiency,
causes liver necrosis and thyroid hypofunction. It can also be the factor enlarging
the risk of neoplasmic diseases. Se excess causes anemia, atrophy, damage of skin
formation (hair, nails) or blindness. All of them are the symptoms of alkaline disease –
selenosis [2].

The quantity of element is correlated with its content in air, soil or food (fodder). It is
possible to detect its presence on animals’ body surface. Selenium is also accumulated
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“inside” – blood, in pulpous organs tissues or in hair. Persons who are vegetarians or
pastured animals have usually small content of Se in their internal tissues [3, 4].

The toxicological analysis of classic biological materials, like blood or pulpous
organs fragments gives only temporary values of studied elements [5]. The time aspect
of their concentration changeability is lost in such investigations. The epidermis
products like feather or hair have not got this “defect”, because of keratin protection. It
prevents the loss of components as well as the penetration of the dirt. Thanks to this the
hair is “chemically solid” [6, 7].

Another advantage of hair analysis is the low invasiveness of material collecting
process, which permits easy opinion about animals’ health. Hair guarantees good
accumulation of the elements (tissue deposit). There is mainly slow and one-way
transport of mineral compounds. Hair mineral composition is not changed in short terms
like hours or days [8].

The hair investigations can be a reliable source of information, alternative for blood,
urine, milk or special liquids investigation [9].

Aim of work was estimation of Se content in hard and soft fur of Silesian and
Holstein horses in different breeding environments.

Material and methods

Hair samples derived from hard and soft hair of Silesian and Holstein horses.
Animals came from a farm on the suburbs of Wroclaw (Poland) – Silesian horses and
from a farm near Schlezwig (northern Germany) – Holstein horses. The investigations
were carried out on 12 Silesian and 10 Holstein horses.

The animals were kept in boxes, on bedding, with possibility of everyday playground
on circular. Feeding was typical – hay, oat, pithy mixture and vitamin-mineral
supplements [10]. Horses were used for riding and recreation. All animals represented
a group of young horses (below 7 years old).

Two kinds of hair were taken from each animal – from tail and mane (hard and long
hairs, irreplaceable annually) as well as from body sides (soft and short hair, replaceable
every year). Hair samples were packed in paper envelopes and marked by codes.

Samples were cleaned initially as well as divided into 2 groups. One of them was
washed, fat was removed in demineralised water with detergent addition, and finally
material was rinsed 3 times. Washed hair was kept in normal temperature under
perforated cover to dry. It was assumed, that Se quantity determined in it was
assimilated quantity (related to hair structure).

Second part of hair samples was not washed. Se concentration in this group
was qualified as total (the finding element in this type of hair was related both to the
hair structure and to “external” environmental).

All samples were additionally crumbled and homogenized. Finally, prepared materials
were ready for mineralization in microwave stove MARS-5.

1500.0 mg of material was put to special teflon containers. 5 cm3 of concentrated
nitric(V) acid 1:1 (Suprapur by SIGMA) was poured into all containers. After
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mineralization liquid samples were transferred to clean PP test-tubes (Falcon type).
Addition of HCl (Suprapur by SIGMA) caused Se reduction to 4th oxidation state.

Se concentration in investigated solutions was measured by the pair of hydrides
generation method in the SpectrAA 220 FS apparatus (Varian).

The results were verified statistically (calculation of average values, standard
deviations, significance of differences) using Statgraphic ver. 5.0 and GraphPad Prism
ver. 5.1.

Results and discussion

The Se contents in hard and soft fur were given in Tables 1 and 2.

Table 1

Content of Se in hard fur [mg × kg–1]

Total content Assimilated content

x ± s range x ± s range

Silesian horses 356.9a ± 84.6 220.0–498.8 264.8a ± 63.2 157.0–376.8

Holsein horses 847.2b ± 232.7 503.1–1343.7 661.8b ± 218.7 400.9–1024.5

a-b – p £ 0.01 (between races).

Table 2

Content of Se in soft fur [mg × kg–1]

Total content Assimilated content

x ± s range x ± s range

Silesian horses 298.9a ± 34.7 212.9–329.8 224.9a ± 34.7 195.0–309.9

Holsein horses 156.0b ± 59.8 104.6–278.5 111.6b ± 47.0 76.1–224.6

a-b – p £ 0.01 (between races).

The selenium content in hard hair (from tail and mane) was from 220.0 to 1343.7
mg × kg–1. Holstein horses hair had average Se total quantity twice higher than Silesian
ones (p £ 0.01). Average of element assimilated content was from 157.0 to 1024.4
mg × kg–1. This quantity was also twice higher in Holstein horses’ hair (p£0.01). It is
important that differences between total and assimilated content of Se for both races
were 25.8 % and 21.9 % respectively.

In soft hair (from body sides) Se content was from 104.6 to 329.7 mg × kg–1.
Se average total quantity in Holstein horses’ hair was much lower than in Silesian ones
(p £ 0.01). Average of element assimilated content was from 76.1 to 309.9 mg × kg–1.
This quantity was twice higher in Silesian horses’ hair (p £ 0.01). Differences between
total and assimilated content of Se for both races were 24.8 % and 28.5 % respectively.
It results from environmental influences.
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Comparison of Se total and assimilated concentration between hard and soft hair
does not show any significant differences for Silesian race (p £ 0.05), but for Holstein
horses this kind of differences were highly significant (p £ 0.01). Moreover, average
assimilated Se content for both kind of hair was varied for Silesian horses (244.8
mg × kg–1) and Holstein ones (386.6 mg × kg–1). It confirms better Se supply in German
horses.

Detected Se contents in horse hair were approximate to values given for healthy
horses living in non contaminated regions by Dunnett and Lees [5] – 370 mg × kg–1,
Goullé et al [9] – 870 mg × kg–1, Hintz [11] – 700 mg × kg–1 as well as by Asano et al [12]
– 581 mg × kg–1.

However Polish scientists Budzynska et al [13] and Budzynski et al [14] give much
lower values – 160–162 mg × kg–1 in hair of Arabian horses (it shows probably
deficiency of Se in feed and environment).

The analysis of Se content in hair of both horse groups shows an essential difference
of the content of analysed element between them. It shows influence of environment,
feeding and race (genotype). It was not affirmed overcrossing of Se content reference
value in horses’ hair passed by Asano et al [15] – 1302.5 mg × kg–1.
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Abstrakt: Zebrano i zbadano próbki w³osów z ogona i grzywy (w³osy twarde) oraz boków cia³a (w³osy
miêkkie) koni rasy œl¹skiej (Polska) i holsztyñskiej (Niemcy). Oznaczono w nich ca³kowit¹ i przyswojon¹
zawartoœæ selenu (Se). Stwierdzono stê¿enia pierwiastka w zakresie 76,1–1343,7 mg × kg–1.

Otrzymane wyniki wskazuj¹ na statystycznie istotn¹ ró¿nicê zawartoœci Se wœród w³osów twardych, jak
i miêkkich koni obu grup. Nie stwierdzono jednak przekroczenia wartoœci referencyjnych zawartoœci Se we
w³osach koni.

S³owa kluczowe: konie, w³osy, selen
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