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Streszczenie. Celem badan byto okreslenie, w jaki sposob podanie preparatu hormonalnego,
zawierajgcego gonadotropine kosméwkowg (hCG), w miejsce pierwszego krycia wptynie na
wskazniki plennosci samic norki amerykanskiej (Neovison vison). Badania zostalty
przeprowadzone w dwéch nastepujgcych po sobie sezonach rozrodczych. Materiat badawczy
stanowity roczne i dwuletnie samice norki amerykanskiej, o wyrbwnanej masie ciata, nalezace
do trzech odmian barwnych: szafir, standard brgzowy (typu Wild), mahon. Grupe doswiadczalng
stanowity samice, ktérym podano w formie iniekcji 20 j.m. hCG zamiast pierwszego krycia.
Samice kryto 6smego dnia po podaniu preparatu hormonalnego, z kryciem powtérnym nastepnego
dnia wedtug schematu: 8 + 9. Grupe kontrolng stanowity samice, ktérym nie podano preparatu
hormonalnego. Samice z grupy kontrolnej kryte byly w sposéb tradycyjny, trzykrotnie, wedtug
schematu 1 + 8 + 9 (pierwszy dzien, 6smy dzien, dziewigty dzien). W wyniku przeprowadzonych
badah stwierdzono statystycznie istotne na korzys¢ grupy doswiadczalnej (stymulowanej
hormonalnie), réznice w ilosci urodzonych i urodzonych zywych mitodych w obrebie odmiany
barwnej mahon, w dwéch sezonach rozrodczych, natomiast w przypadku odmian standard
brgzowy oraz szafir w drugim roku doswiadczalnym. Powyzsze wyniki Swiadczg o korzystnym
wplywie zastosowanej stymulacji na plenno$é samic i wskazujg na mozliwos¢ zastosowania jej
w praktyce hodowlane;.
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INTRODUCTION

Intensive development of fur-bearing animal farming in Poland has led to the situation that
mink farming is now the leading branch of agricultural production and Polish farms are one of
the largest in the world. Breeder efforts to achieve satisfactory economic outcomes is
inherently linked to the necessity of improving reproductive performance (Dziadosz et al. 2010;
Seremak et al. 2011), which is an important factor affecting the profitability of breeding and
the overall efficiency of the farm.
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American mink belongs to mammals with a mono-oestrous reproductive cycle. Oestrus is
dependent on the photoperiod, which affects the endocrine function and triggers the onset of
the breeding season (Douglas et al. 1998; Felska-Btaszczyk et al. 2013; Skuratko et al. 2013).
Under Central European climate conditions, heat in the American mink occurs in March,
when the day is 10 hours long. The photoperiod stimulates the gonads on a neurohormonal
pathway (retina — pineal gland — pituitary gland) and leads to oocyte maturation (Pilbeam et
al. 1979; Wehrenberg et al. 1992). The ova maturate in two to three sub-cycles within the
oestrus, hence multiple (2 to 4) matings are possible.

The reproductive capability of female American mink is a complex trait, formed by both
genetic and environmental factors (Klotchkov et al. 1998; Kotodziejczyk and Socha 2006;
Maciejowski and Jezewska 1993; Seremak et al. 2011). The sophisticated reproduction
process which involves the diapause, large fluctuations in litter sizes (from 1 to 15, or more,
kits per litter), and frequent female infertility, all make the mating season the most difficult
period of the entire production cycle (Lagerkvist et al. 1993). Therefore, it is advisable to find
effective ways to improve reproductive performance, also through biotechnical methods. One
such method may be hormonal stimulation (Seremak et al. 2011). Many authors reported
positive results of hormonal stimulation of ovulation in mink using chorionic gonadotropin,
hCG (Klotchkov and Eryuchenkov 2003; Rietveld 1978) which effectively increased litter
sizes. Chorionic gonadotropin can also be used as libido stimulation in male mink, thus
improving the efficacy of mating (Lasota et al. 2013). In animal production, the use of
hormonal stimulation is a common practice; however, in fur-bearing animals, and especially
in mink, such procedures have not been applied, at least on Polish farms.

The aim of the study was to determine how the administration of a hormonal specific
containing human chorionic gonadotropin (hCG) instead of the first mating affects the level of
selected reproductive parameters in female American mink (Neovison vison).

MATERIAL AND METHODS

The experiment was conducted on a mink farm located in northern Poland. The animals
were fed semi-liquid feed based on poultry offals and fish, according to the adopted
standards. Prior to the breeding season, the animals were arranged in breeding sets, 48
animals each, 40 females and 8 males. The animals were mated within their set throughout
the season. The research was conducted in two consecutive breeding seasons. The material
consisted of one- and two-year-old female American mink, similar in body weight, belonging
to the following colour morphs: Sapphire (S), Standard Brown — Wild type (SBW), and
Mahogany (M). The females were assigned to the experimental and the control group (Table 1).

The experimental group (H) included females which were administered an injection of 20
IU hCG in place of the first mating. The females were mated on the eighth day after the
administration of the hormone, the mating being repeated the following day, according to the
scheme: (8 + 9). The control group (C) were females that had not been given the hormonal
preparation. Control females were mated in the conventional way three times, according to
scheme 1 + 8 + 9 (the first, the eighth, and the ninth day).
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Table 1. The number of animals of each color variety participating in the experiment
Tabela 1. Liczba zwierzat poszczegdlnych odmian barwnych bioracych udziat w do$wiadczeniu

1st year of experiment 2nd year of experiment
1. rok doswiadczenia 2. rok doswiadczenia
Color variety experimental experimental
Odmiana barwna group control group group control group
grupa grupa kontrolna (C) grupa grupa kontrolna (C)
doswiadczalna (H) doswiadczalna (H)
Standard Brown — Wild type
Standard brgzowy — typ wild 228 252 189 207
(SBW)
Mahogany
Mahon (M) 255 280 192 196
Sapphire
Szafir () 228 272 126 165
Lol 711 804 507 568
azem

The preparation used for the hormonal stimulation was Chorulon (Farmvet International B.V.).
The drug contains human chorionic gonadotropin, hCG, and is intended for veterinary use.
Chorulon affects follicular maturation, ovulation and the emergence and development of the
corpus luteum.

The resulting data sets were statistically analysed using STATISTICA 10 PL. Statistical
analysis was based on descriptive statistics of the studied reproduction parameters, i.e.
arithmetic means of the variables and their standard errors. For the number of born and live-
-born kits, we used the non-parametric Mann-Whitney U test for two independent samples
(experimental and control group); for non-whelping females, we used Pearson's chi’ test.

RESULTS

The percentage of females that did not give birth ranged from 5.81 to 20.40%. In the
second year of the experiment, the differences in this parameter between the treatment (H)
and control (C) groups, in favour of the previous group, were significant within SBW and
Mahogany females. There are also differences in the average litter size at birth, as well as
the number of live-born per litter, in favour of the hormonal treatment group (Table 2).

The highest number of born and live-born young in the first year of the experiment was
noted for Mahogany females. On average, Mahogany females attained 6.80 born and 6.33
live-born kits per litter. In the control group, which had not received hormone, these values
were respectively 5.88 and 5.62 kits. These differences were in each case statistically
significant at p < 0.01. Within the other colours, the differences in the respective parameters
between H and C groups were non-significant. In the case of SBW females, the mean litter
size in the experimental group and the control group was 5.48 and 5.16 kits, respectively. In
contrast, the average number of live-born per litter was 5.24 in the experimental group and
4.90 in the control group. For Sapphires, the results are as follows: In the experimental group
the average number of born was 5.46, and the live-born 5.25; in the control group 5.11 and
5.44, respectively.



106 B. Seremak et al.

Table 2. The mean (and SD) number of born and live-born kits of experimental and control group
females by color variety in the first and second year of experiment

Tabela 2. Srednia liczba urodzonych mtodych oraz urodzonych zywych mtodych dla samic z grup
doswiadczalnej i kontrolnej u poszczegodinych odmian barwnych w pierwszym i drugim roku doswiadczenia

Percentage of non-

Colour Number -whelping females Number of kits born ~ Number of live-born kits
: of whelping ping . Liczba urodzonych Liczba norek
Year variety  Group Procent samic .
) females . norek urodzonych zywych
Rok Odmiana Grupa | . . niewykoconych
barwna Liczba samic mean mean
wykoconych % . . SD . . SD
Srednia Srednia
SBW H 228 7.89 5.48 0.17 5.24 0.19
C 252 7.02 5.16 0.16 4.90 0.18
1 M H 255 18.82 6.80 A 0.17 6.33A 0.18
C 280 18.82 5.88 B 0.17 5.62B 0.18
S H 228 16.23 5.46 0.19 5.25 0.20
C 272 17.54 5.44 0.18 5.11 0.19
SBW H 189 9.57 A 6.71a 0.13 6.08 a 0.12
C 207 14.53 B 6.34 b 0.15 5.69b 0.16
2 M H 192 5.81A 7.41A 0.12 6.85A 0.12
C 196 14.83 B 6.78 B 0.16 6.15B 0.16
S H 126 19.64 6.34 a 0.13 6.05A 0.14
C 165 20.40 5.74b 0.21 5.29B 0.21

2 ® Column means with different superscripts differ significantly at P < 0.05 — Srednie w kolumnach réznig sie
istotnie przy P < 0,05.
A B Column means with different superscripts differ significantly at P < 0.01 — Srednie w kolumnach réznig sie
istotnie przy P < 0,01.

In the second year of the experiment, in each studied colour variety, differences in favour
of the treatment group were noted in the number of born and live-born kits.

The highest prolificacy in the second year of research were noted for hormone-treated
Mahogany females, with the average of 7.41 and 6.85 born and live-born kits, respectively. In
the control group of this variety, the average number of born and live-born kits was much
lower, 6.78 and 6.15, respectively, the results being statistically significant at p < 0.01. In the
remaining colours, the average number of born and live-born kits were lower. In the case of
Standard Brown, the number of born kits was 6.71 in the experimental group and 6.34 in the
control group; the average number of live-born kits was 6.08 in the experimental group and
5.69 in the control group. For Sapphires, the results were as follows: In the experimental
group, the average number of born and live-born kits were 6.34 and 5.74, respectively; in the
control group the respective litter sizes were 6.05 and 5.29.

DISCUSSION

First attempts to improve reproductive performance in female mink with injections of
progesterone were undertaken by Franklin (1958). Less than ten years later, the results of his
work on the use of hCG were published by Holcomb et al. (1962); however, the results were
not satisfactory. Positive results of research on female stimulation using hCG were attained
by Adams (1981), who suggested the possibility of ovulation induction by application of
human chorionic gonadotropin, also in animals that fail to mate. These observations, as the
author states, may indicate a behavioural problem rather than a dysfunction at the level of
the ovary. This fact has been confirmed by studies of Wehrenberg et al. (1992). These
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authors also achieved good results in mating-reluctant females by giving eCG and hCG. With
a double administration of 100 IU of eCG, the authors attained the largest number of mated
and whelping females, as well as the highest average number of young born per litter. Also
Klotchkov et al. (1998, 2005) and Klotchkov and Eryuchenkov (2000, 2003) successfully used hCG;
administering it to mink, the authors obtained a significant difference (p < 0.001) between the
treated and untreated groups in the average numbers of born and live-born kits. According to
these authors, the average number of born was 5.9 and 5.4, respectively in the treated group
and the control; the average number of live-born kits was 5.1 in the treated group and 4.5 in
the control group.

The level of prolificacy and fertility of the species is highly varied and this variability is
associated with the genotype. As some authors indicate (Felska-Btaszczyk et al. 2010;
Mgller 2000; Nieminen et al. 2010; Socha et al. 2003), both the length of gestation and the
performance of breeding vary depending on the female's colour variety. This fact has also
been confirmed by others (Slaska et al. 2009; Kotodziejczyk and Socha 2011), who indicate
that some genes which are involved in the development of new colour varieties are
responsible for this. Socha and Markiewicz (2002) argue that the average litter size in Polish
mink farms is quite low and ranges from 2.2 to 5.9 individuals. According to other authors,
mink litter size remains at a level of 5 kits (Amstislavsky 2000; Persson 2007), although
much larger litters may be attained, numbering even 13—15 kits, which may indicate a large,
untapped reproductive potential of this species.

CONCLUSION

The study revealed statistically significant differences (in favour of the hormone-stimulated
group) in the number of born and live-born kits; within the group of Mahogany females, the
differences were significant in both analysed reproductive seasons, whereas for Standard
Brown and Sapphires, these were significant in the second year of the experiment. The
results indicate beneficial effects of applied stimulation in terms of fertility of female mink and
advocate its use in the breeding practice.
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Abstract. The aim of the study was to determine how an administration of chorionic
gonadotropin (hCG) in place of the first mating would affect breeding performance of female
American mink (Neovison vison). The experiment was conducted in two consecutive breeding
seasons on groups of females composed of one- and two-year old mink, similar in body weight,
belonging to three colour morphs: Sapphire, Standard Brown (Wild), and Mahogany. The
experimental group were females treated with an injection of 20 IlU hCG instead of being
subjected to the first mating. The females were first mated on day 8 after the treatment,
repeated on the following day (scheme: 8 + 9). The control females were mated in a conventional
way, three times (scheme: 1+ 8 + 9). Statistically significant differences were found in litter
sizes (both numbers of born and live-born kits) in favour of the hormonally treated females. The
Mahogany females, treated with hCG, produced larger litters in both studied seasons, whereas
Standard Brown and Sapphire females — in the second year of the experiment. The results
indicate a positive effect of hCG stimulation on the fertility of female mink and advocate its use
in the breeding practice.
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