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OmnpenesieHbl 0a3ajbHble KOHIEHTPALMH KOPTH30Ja H TECTOCTEPOHA € NOMOINBI0 HEHHBAa3MBHBIX
MeTO0B Yy eBpoOIeiickoli HOPKH B HeBoJie. BbIfiBeHbl cylleCTBeHHbIE KOJ1e0aHMSI YpPOBHeil (ekajbHOrO
KOPTH30/1a M TECTOCTEPOHA B TeYeHHeE CYTOK, He HAICHO Pa3In4uil MeKIy caMKaMH U camuamMu. OGHapy:KeHbl
MOJIOBbIE PAa3JU4YMA B NPHUYPOUYEHHOCTH MAKCHMMAJBHBIX 3HAYEHMII KOPTH30/1a K Pa3HOMY BPeMeHH CYTOK, 4TO
CBSI3aHO C Pa3JIMYUSMM B CYTOYHOI AKTHBHOCTH Y AKTUBHOCTH y caMIOB U caMok. IIpu oneHke Bo3aeiicTBHS Ha
JKHBOTHBIX KAKMX-1H00 (paKTOPOB WM M3yYeHHU COCTOSIHMA >KMBOTHOI0 ¢ MOMOLILI0O aHAIW3a (heKaJbHOIO
KOPTH30J1a He00X0MMO paccMaTpPHUBATh He OT/eJbHble 3HaUYeHUs (PeKaJbHOr0 KOPTH30/1a, 2 MHTepPBaJbHbIe

N0KA3aTeJIH € Y4eTOM ero CyTOYHbIX KoJie0aHuid.
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Basal concentrations of cortisol and testosterone determined for the European mink in captivity using
non-invasive methods. Significant variations in the levels of fecal cortical and testosterone during the day were
found, differences between females and males were not observed. At males and females the maximum amount of
cortisol were observed at different times that it is connected with distinctions in daily activity of males and
females. In assessing the impact on animals of any factors or study the status of the animal through the analysis
of feces cortisol is necessary to consider not the single value feces of cortisol but interval value, taking into
account its diurnal variation.
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Neuro-endocrinal reactions form a foundation of adaptive response among towards
environmental factors among animals, therefore, endocrinal research is applied in studying aspects
of reproduction, influence of stress and different ecological factors for many groups of animals. One

of key indicators of animals’ health is level of gluco-coticoids. Estimation of adrenal cortex activity
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is traditionally held on blood samples [6;12]. However, in many cases collection of blood sample is
a stress itself, and thus can have an effect upon result. Definition of hormones in blood serum and
plasma can be replaced with methods, based upon estimating hormone levels in fecal mass, saliva,
urine, and fur. During the recent two decades methods of analyzing fecal steroids (estrogen,
androgen, gestagen, and gluco-corticoid metabolites) have become widely-used in research of
mammals [1;2;3;11], birds [5], reptiles [4], amphibias [13], and fish [16]. Shares and structure of
gluco-corticoid metabolites that are discharged with urine and fecal mass, are different even among
close types of mammals, therefore, it is necessary to validate methods of estimating gluco-
corticoids for each kind separately [15].

Nowadays many types of rare and extincting kinds of animals are preserved | zoos and on
controlled territories in wild conditions. In all these cases control over condition of anmals is
required, thus, defining concentration of gluco-corticoids can be used as index of animals’ welfare.

European mink (Mustela lutreola) is one of the rarest kinds of mammals at European
continent [14]. The kind is preserved by keeping it in captivity, but reproduction of it faces a
number of problems, among them is low sexual activity of male animals, reduced adaption of
animals in case of their return to wilderness [9]. In forming foundation groups for natural
populations emerges a problem selecting animals that are able to adapt to new conditions from cage
population, and defining basic concentration level of gluco-corticoids as well as studying their
cyclic nature allows us to analyze individual features of each animal, initiates their “stress
resistance”. Collecting blood samples from European mink is related to great difficulties due to
heavy stress for each animal, whilst defining gluco-corticoid level from excrement samples is a
simple procedure, has no influence upon an animal, and allows for systematic regular examinations.
Obijective of this research is to define basal concentrations of cortisol and testosterone in fecal mass
of cage European mink and study oscillations in this hormones’ level among different sexual and

age groups and separate animals
Methodic

The mink were kept separately by one specimen in standard cages with cell 2x4cm, size
20x45x90cm. Every cage was connected to wooden nest box (28x20x40cm), and placed in shed.
With a special hatch exiting nest box and cage walk could be terminated without bothering animal.
The animals were fed once a day in the first half of it. Forage consisted of meat products, fish, and
rodents. Fresh water was constantly available in cages. Totally 22 European minks of different age
(from 10 moths to 8 years old) participated in experiments (Table)



Table
Age and sex of European minks participating in experiments and

amount of collected experiments

Number of | Duration Number Age
NeNe | Sex animal | collecting of | collected of animal
excrements, | feces, | years (months)
hour number
1 male 1153 72 13 5 years
2 male 43 70 3 3 years
3. male 45 84 8 10 mon.
4 male 22 8 3 3 years
5 male 30 8 3 2 years
6 male 35 4 2 10 mon.
7 male 40 4 2 10 mon.
8 male 1 30 5 4 years
9 | female 41 72 3 3 years
10 | female 42 72 5 3 years
11 | female 1242 72 16 8 years
12 | female 44 72 15 10 mon.
13 | female 1372 72 14 5 years
14 | female 14 30 5 3 years
15 | female 1336 30 5 6 years
16 | female 18 28 6 3 years
17 | female 25 16 4 3 years
18 | female 12 20 5 3 years
19 | female 15 20 5 3 years
20 | female 19 16 4 3 years
21 | female 33 24 3 2 years
22 | female 38 15 3 11 mon.

It attributed the young animals, whose age is 11 months and smaller, adults believed to be
animals of 12 months and older. Collection of feces was performed in 2014 before the start of the
breeding in the period from 15 March to 2 April. Before sampling old feces were removed from the
cells. During the daylight hours the cells of animals examined each hour, and collected feces.
Collection of feces in individual animal was carried out for 2-3 days. At night, we managed to
collect only single feces samples. The collected feces were frozen and stored at -20 °. In total were
collected 132 fecal samples. Collected feces after complete drying, were extracted into ethyl alcohol
40 mg / ml. After settling week with periodic vortexing samples were centrifuged 10 minutes at
2000 rev / min, and selected 50 to 300 .mu.l further define respectively testosterone and cortisol.
After drying in batches of a test tube was added 100 ul of phosphate buffer, heated for 5 min at
400C and centrifuged for 5 min at 2000 rev / min. Further determination of hormone concentration
was carried out according to the instructions kits for enzyme immunoassay Testosterone EIA-Best
and Cortisol-EI1A-Best (Vector-Best, Novosibirsk). To determine optical density spectrophotometer

Uniplan was used (AIFR-01). The data were converted to 1g of dry feces.



From the group of animals from which the feces were collected, 6 males and 9 females were
involved in reproduction in 2012-2015., making it possible to determine the sexual activity of these
animals. The willingness of females to mate was determined by vaginal smears. The significance of
difference between indexes was determined by the U criterion by Mann-Whitney. Differences were
considered statistically significant at p <0,05.

Results and discussion

Cortisol

Determination of cortisol levels in the feces of the European mink has revealed significant
variations in its concentration during the day. Fluctuations in the value range of cortisol in young
males ranged from 2.1 to 41.5 g / g, Adults: 0,4-22,0 ug / g. Cortisol values close to the maximum:
18-22 ug / g were observed in males at different times of the day - from 9:00 to 19:00. The highest
amount of cortisol which is equal to 41.5 mg / g awarded once at 12:00 in the male number 45, the
lowest concentration of hydrocortisone 2.1 mcg / g in the same male found in the feces collected in
the night 3:40 (Fig. 1). During the 2014 breeding season in 10-11months old and in 2015 at the age
of about 2 years of repeated attempts to plant female to male it ended in failure. The male was
extremely aggressive with respect to different females. It should be noted, that some of the males
reached the 10 month during encounters, with the females was also observed aggressive behavior,
but at the age of 2-3 years, aggression toward females tend to disappear.

The scope of cortisol values fluctuations in females: 0,1-44,7 ug / g, which is different from
the range of fluctuations in males. The difference between the maximum and minimum values of

cortisol in males and females are statistically significant (p <0.05).
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Fig.1. Dynamics excretion of cortisol and testosterone the male European mink No. 45 for four
days: 17.03-20.03.2014; magnitude of testosterone decreased in 4 times.
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A female Nel1372 two cortisol peak recorded in three days: in excrement samples collected
on 03/21 at 14:30 pm. and on 03/22 at 12:00 pm. During the same period the value of cortisol time
on the following day was 2.5-3 times less (Fig.2). The female Ne1242 also registered two peaks of
cortisol on 03/21.03 at 11:30 pm and 03/22.03 at 12:00 pm. The next day in the period from 11:00
to 14:00 h. cortisol value was 4 times less. The maximum and close to the maximum value of
cortisol 26.0 - 44.7 ug / g were recorded in 5 adult females in the samples obtained in the morning
from 8:00 to 12:00 h. For two adult females were obtained data on the content of cortisol excretion
at night: at 3:40 am - 22 g/ g and 4:00 am - 2.1 mg / g, a young female number 38 cortisol levels in
the feces collected at 4:00 hour. It was 0.2 mg / g. As a rule, in the night hours’ mink were inactive,
which is likely due to cell content and the fact that the feeding of animals was timed to the day-
time.

Testosterone

Fluctuations in testosterone values range from ten months amounted to 17,0-91,0 males,
males of 2 years and older: 16,0-176,7 ug / g, female: 6,1-185,4 ug / g (Fig. 1-2). There was no
confinement of the maximum and minimum values of testosterone to a specific time of day. At
different days at the same time of day values of testosterone can vary 5-6. The difference between
the maximum and minimum values for males and females (p <0.05) are valid.

Considerable daily fluctuations in cortisol concentrations in the feces in the European mink
were detected. Cortisol is the main corticosteroid, which responds to the stress factor in a mammal.

Dynamics of cortisol in repose shows the animal endocrine profile, creating the basis for further
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Fig.2. Dynamics excretion of cortisol and testosterone the female European mink No. 1372
for 20.03-23.03.2014; magnitude of testosterone decreased in 4 times
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monitoring of possible animal as the experimental conditions, and in the wild. For many species of
animals and humans set about 4-day biorhythm dynamics levels of glucocorticoid hormones and
testosterone, indicating the universality of 4-day biorhythm levels of glucocorticoid hormones in
mammals [8].

Fluctuations in the level of fecal glucocorticoid metabolite cannot show a clear rhythm as in
the measurement of free glucocorticoids in the blood, because corticosteroids concentration
determined by measuring fecal metabolites, depends on the quality and quantity of food eaten by
the animals and the time of defecation, i.e. glucocorticoids metabolites in feces is integrated over
time. Nevertheless, the level of fecal metabolites glucocorticoids correlates well with the original
free in plasma glucocorticoids [7; 12]. In cell fur-bearing animals as well as wild animals breeding,
molting, metabolism is dependent on external factors, the length of daylight and temperature
conditions. We observed sex differences in confinement maximal cortisol values to the different

time of day, it can be explained by differences in daily activity in males and females.

Under natural conditions, European female mink active both during the day and at night,
while 82.5% of the activity accounts for male night-time, although there is a great individual
variability in activity [10]. In studying the effects of various factors, assessment of the functional
state of the endocrine system of the European mink and their individual differences based on the
measurement of fecal cortisol is necessary to consider not individual values of fecal cortisol and
interval indicators, taking into account jet lag, which, of course, complicates the process of
investigation, otherwise one - two randomly taken sample may give a distorted picture of the state
of the test animal and the effect of the studied factors.

Using the results obtained, it can be assumed that the values of the concentration of cortisol in
males and particularly the maximum values can be used as an indicator of the functioning of the
hypothalamic-pituitary-testicular axis. Therefore, it is likely that in the practice of breeding by
establishing cortisol concentrations in the feces can diagnose the fertility of males, although this
issue requires further study.
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