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NORDIC POST-GRADUATE COURSE ON THE TOPIC
"REPRODUCTION IN CARNIVOROUS FUR BEARING ANIMALS"

The nordic post-graduate course "Reproduction
in carnivorous fur bearing animals" is open for
persons working in the field of research on fur
bearing animals, mainly reproduction in carnivorous fur bearing animals. Lectures are planned
on the following topics:

The lecturers have been chosen among scientists
working in the relevant field of research in the
Nordic countries and Canada. Futher, exercises in
groups are planned regarding light microscopic
examinations.

*

Comparative aspects on reproductive physiology and research methods in domestic animals

*

Seasonal breeding and the significance of light
and possibilities of melatonin stimulation

Place:

Iceland

Reproduction in mustelids

Time:

Week 17, 1991

Light and regulation of reproduction in the
mink, syncronisation of delivery time

Organizers:

Docent Anne-Helene Tauson
Swedish University of Agricultural Sciences
Uppsala, Sweden

Endocrinology of oestrus in mink and mating
systems

Professor Maija Valtonen
Kuopio University
Kupio, Finland

Endocrinology in the pregnant mink
Specific reproductive features in ferrets

Deadline for application: January 15, 1991.

Testicular development and reproductive endocrinology of the male mink
Male blue fox - reproductive features, endocrinology and determination fertility
Female blue fox - reproductive features, endocrinology, follicular development, oestrus
detection, oocyte maturation and embryonic
development
The female silver fox compared to the blue
fox; specific endocrinological aspects on estrus
and ovarian function
Artificial insemination in foxes; development
of rnethods for cryopreservation of semen
Sperm quality in silver foxes; variation and
relation to the breeding results and testing of
fertility; possibilities for in vitro studies

*

Genetic aspects on reproductive performance

*

Effect of nutrition on reproductive perforrnance, endocrinology and effect on follicular
maturation and ovulation rate.

Information:

Docent Anne-Helene Tauson
Department of Animal Nutrition and Management
Swedish University of Argricultural Sciences
~ u n b o - ~ o v sResearchstation
ta
S-755 97 Uppsala - Sweden
Tel. 46- 18152070 (vx)
Fax. 46-18326145
Professor Maija Valtonen
Veterinary Research Farm
Kuopio University
Box 6
SF-70211 Kuopio - Finland
Tel. 358-71 163370
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The flow of important scientific and technical
information for the fur producers has not been
reduced to the same extent as the production of
skins for the market. It is almost the other way
round, which this issue of SCIENTIFUR
confirms with 7 original reports and abstracts of
reports from 1 scientific meeting as well as a
large number of abstracts and titles from reports
published elsewhere.
It is a good sign for the future and for the
seriousness of the industry if - irrespective of the
market situation - scientific work is given a high
priority. Is the actual input in SCIENTIFUR,
however, such a sign? Yes and no! The good years
- the decade before the crisis - were in many
countries, especially in Europe, used to build up
efficient research in fur animal production, and
above all to interest scientists and institutions in
fur animal research and to educate young
scientists in this special field. The period of
latency for such results is normally 3-5 years, so
the flow of information was not even at the above
mentioned high level at the time when the crisis
started.
When we look around, we see signs of reduced
priority of fur animal research. It is therefore
very important that the dialogue between fur
producers and scientists is given top priority. This
is also the reason why it is imperative for
individuals as well as institutions, fur breeders
associations, and supplying companies to back up
IFASA (The International Fur Animal Scientific
Association) through membership and/or
sponsorship. This dialogue can only be
meaningful and fruitful for everybody involved
if it can go on in a forum where all participants
have relations and interests in common.
Also in Scandinavia there are problems - of
course. Therefore, the Fur Animal Division of
the Scandinavian Agricultural Scientists (NJF) has
had the brilliant idea of inviting key persons
from the Fur Breeders Associations and Research
to a seminar in December in Helsinki with the
title: "FUR ANIMAL RESEARCH IN
SCANDINAVIA - history or basis for further

development". The agenda for the seminar
includes the following titles: Skin market and Fur
Animal Research - Variation and Dependence,
Circumstances and Future Possibilities of Fur
Animal Research, Further Coordination of
Scandinavian (International) Resources for
Research, Fur Animal Research - a Matter for
Governments or Fur Breeders Associations,
Publication and Practical Utilization of Results
from Research, and Would it be a Good Idea Based on the Experiences of IFTF and SAGA - to
Finance Future Research Possibilities through the
Establishment of an International Research Fund
by Collecting a Fee per Pelt Produced?
Hopefully, this seminar will be profitable also to
the international cooperation, and we also hope
that the seminar will come up with
recommendations on how to ensure the future of
SCIENTIFUR, so that it can continue and maybe
even increase the importance as an international
communication link.
IFASA held a board meeting in September this
year in Copenhagen. At this meeting it was noted
that we will have to be satisfied if we reacli 100
personal members in 1990. The board will now
contact one person in each country and ask him to
take action to gel more members and more
subscribers and advertizers to SCIENTIFUR, as
well as institutional members, such as fur
breeders associations, institutions, supplying
companies etc. We intend to list the names of such
"sponsors" and advertisers in SCIENTIFUR to
make it more visible who is caring about the
INTERNATIONAL COOPERATION A N D
COMMUNICATION IN F U R ANIMAL
PRODUCTION. The list of 1990 appears in this
issue of SCIENTIFUR.
If the goals of IFASA shall be fulfilled, both the
list of sponsor, the number of members and the
number of subscribers have to increase
considerably.
In this issue, the Fur Aniinal Division of NJF
advertises a post graduate course regarding
Reproduction In Carnivorous Fur Bearing
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Animals. It is expected that there will be a few
possibilities for participants from other countries
than the Scandinavian. The language will be
English.

The major part of the text i n this issue has been
revised as regards language by adviser Janne
Hansen, and we wish to express our thanks to
Janne.

ALS0 IMPORTANT

As this is the last issue of Volume 14, 1990, I also
wish to thank our secretaries at the institute,
Hanne Artved and Dorthe V. Nielsen for their
enthusiastic and efficient work in preparing
SCIENTIFUR. The same acknowledgen~entsare
given to the printing department of Copenhagen
Fur Center, where Borge Brusgaard and his girls
have been very helpful.

After 3 years with a subscription price of D K K
500.- for SCIENTIFUR, we are sorry to inform
you that the SUBSCRIPTION RATE for 1991
will be D K K 550.- (surface mail, air mail
overseas add D K K 60.-). For payment in foreign
currency, the rate will be DKK 600.- in Europe
(air mail, and surface mail in other countries),
and D K K 660.- in other countries if you order
air mail delivery.
The IFASA membership fee will be unchanged
D K K 150.-, and PERSONAL MEMBERS O F
IFASA will automatically be given a D K K 100.reduction on the SCIENTIFUR subscription
price.

Finally we wish to thank subscribers, advertisers
and contributors for their support during 1990,
which - as regards fur animal production - we
hope will go into history as the darkest year ever.
Merry Christmas and Happy New Year to
everybody in the IFASA family - of which you
are one.
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Original Report

Improvement of management routines and
cage systems in fox production
Leif Lau Jeppesenl) & Vivi Pedersen2)

"Institute for Population Biology, University o f Copenhagen,
Universitetsparketz 15, DK-2100 Copenhagen 0.
2)NationalInstitute of Aninzal Science, Fur Animal Research
c / o North Jutland Fur Animal Research Farm,
Hundelevvej 75, DK-9480 L~tkken

The last few years' joint-Nordic behavioural
research on foxes has had the aim of improving
the animals' welfare and their productivity. This
has proved to be two sides of the same coin, since
foxes that thrive well also reproduce well. Foxes
who show by an attentive or threatening reaction
to hurnans that they have a high degree of "selfconfidence" and are ready to defend their cages
thrive well and wean large litters. Timid and
"irresolute" foxes wean fewer cubs and do not
thrive (Table l; Kristensen, 1988; Pedersen and
Jeppesen, 1990). The Norwegian results show that
this relationship between temperament and cub
result is so permanent a characteristic of the animals that, all else being equal, the first year's cub
result can be predicted from the foxes' temperament at an age of just a few months. That knowledge can be used to select potentially good
breeding animals even before the animals have
had their first litters. However, the foxes' temperament can also be influenced in a positive
direction with respect to the cub result by the
operating routines and "housing conditions" to
which they are exposed. These matters have been
thoroughly studied in the now completed project

"Improvernent of cage and nestbox systems for
farrned foxes" (1987-90)' and the studies will be
continued and expanded in an NKJ-project
(199 1- 1993) "Housing and welfare of farmed
foxes", for which funds have just been granted.
The present report discusses future research and
completed research on the basis of the work carried out in Denmark and with reference to plans
for approved projects, data published in this report, and data that are or will be published elsewhere.
Table 1. Average number of cubs born and weaned by vixens of different temperament. Temperament test performed in the month of January.
Data from 1988 and 1989.
Vixens's
Temperament
Aggressive
Timid
Inquisitive

N
97
64
31

Kruskal-Wallis test. P =

Number of cubs at
Birth
Weaning
5.0
4.4
4.2
3.5
4.5
3.4
0.006

0.02
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Operating routines
Daily contact with the animals
The frequency and nature of daily contact between humans and the foxes on a farm are of
immense importance to the foxes' welfare, and
the foxes' contact with each other in and between
the cages is also important. In the case of adult
and weaned foxes, these conditions are relatively
difficult to work with, scientifically, partly because they depend very much on the farm and
partly because they are reversible and variable in
time: frequent daily contact will perhaps frighten
the animals initially, but will in time certainly
benefit them. When the frequency of contact is
reduced, the effect rapidly diminishes again. The
situation is different in the case of changes
brought about by genetic selection or early influencing of the young animals. Such changes are
irreversible and stable.
The following matters, which can be considered
part of management and daily contact, are studied: Catch methods. Measurement of heat: male
foxes allowed to move around in a corridor outside the vixens' cages can be used as a very reliable
indicator of the optimum mating time for the
vixens. Placing of animals of high and low status
in relation to each other. Group sizes. Mating
groups: silver foxes can be kept in pairs all year
round without any problems with welfare or cub
result. Can they also thrive in larger groups? Weaning. Frequency of normal daily inspection.
Selection
Even though, all else being equal, animals that
thrive well have more cubs, it is not acceptable to
conclude, conversely, that animals that have many cubs necessarily thrive well. If our goal is
animals that both thrive well and have many
cubs, it is not enough to select only for large
litters. Some measure of temperament or welfare
should be included in all considerations concerning planned selection. The fox, in particular, is
an animal with a considerable potential for selection by temperament. It is known from earlier
Russian studies, and is now confirmed, that only
three generations' selection has a significant effect on the foxes9 temperament (fig. 1). One or
more of the behavioural tests developed and tested in the last few years can presumably be used
as basis for selection. This question is still being
studied.
Early influence
It has previously been proved that handling of
fox cubs 2 x 5 minutes per litter each day from
the 2nd to 8th week of life permanently reduces

their later fear of humans and probably more
generally their sensitivity to stress (Pedersen and
Jeppesen, 1990). This year's results show that very
much less than 2 x 5 minutes9 direct handling has
an effect on the animals' later timidity. At the
present time, 3-6 weeks after weaning, there is a
significant difference in the foxes' temperament,
dependent on whether they grew up in closed or
open nesting boxes (table 2) until weaned. The
foxes from the open boxes are least timid, and
there is every reason to believe that this form of
early influence is just as permanent as early
handling. Thus. earlv influencina of the animals
offers a wotentiallv effective means of increasing
their welfare and cub result. and continued research in this warticular area is therefore beinn
given hiah wrioritv. Parameters being studied include, when the foxes are most sensitive to early
influence, which influence most effectively reduces the foxes' timidity, and in how many ways the
foxes are influenced by the most effective early
experience. As indicated, there may be radical
changes in the animals9 stress resistance, but also
a more imprint-like attachment to humans. We
know from other animals that far too effective
imprinting on humans can result in animals that
permanently prefer humans as social partners to
their own species. For the sake of the animals'
welfare and for that of the fox production, such
a negative development must naturally be avoided.
Table 2. Temperament of cubs born and raised
until weaning in top boxes which varied in the
degree to which they allowed contact between the
cubs and their surroundings. In the closed boxes
the cubs were visually isolated until weaning. In
the open boxes the cubs were in visual contact
with their surroundings because the side of the
box facing the feeding aisle was removed when
the cubs were two weeks old. The temperament
was determined about 6 weeks after weaning in
the case of the silver foxes and about 3 weeks
after weaning in the case of the blue foxes. Silver
foxes: p < 0.05. Blue foxes: p < 0.001. X2 / Fisher
test.
The cubs' temperament
InquisiSelf tive
Timid assured
Y0

Y0

SILVER FOXES
Open box (N-7 1)
Closed box (N=33)

Y0

59
32

18
46

23
22

BLUE FOXES
Open box (N-64)
Closed box (N=39)

81
62

5
33

14
5
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Selection for
aggression

88

Selection for
timidity

N=184
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68

Tim.
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inquisitiveness

Agg.
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Cl se

l

Agg.

Tim.

Inq.

N = n

Inq.

Figure 1. Percentual distribution of cubs in three
temperaments depending on three years' selection
for temperament. N = number of cubs. Selection
was carried out each year taking from aggressive,
timid and inquisitive first-year gestating vixens
cubs with the same temperament for continued
breeding. Temperament was determined by means
of the human test, see for example Pedersen and
Jeppesen, 1990.

Wousing conditions
Cages

Keeping foxes in enclosures with a solid bottom
or earth is possible but time-consuming, and
there is nothing to indicate that the foxes thrive
better or worse in such a system. In enclosures in

which comparable parts of the bottom consist of
concrete and wire mesh, the animals spend largely
the same amount of time on both types of base.
In an experiment in which 234 observations were
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collected of 8 animals in 4 enclosures over an 8week period, in an average of 12.1% of the observation~,the animals were on the wire mesh, and
in 7.6%, they were on the concrete. There is thus
no direct indication that foxes avoid a wire mesh
base or feel inconvenienced by it. There are no
direct signs that normal cage sizes of 1 to 2 m2
per vixen are insufficient, but the effect of cage
sizes, group sizes and number of animals per cage
are still being studied. Visual separation between
the cages has no effect on the cub results achieved by the separated vixens and therefore probably none on the vixens' welfare, either. (Jeppesen and Pedersen, 1988; and table 3 ) .
Table 3. Average number of cubs born and weaned from pregnant vixens with or without visual
separation from neighbouring vixens. The visual
isolation had no significant effect on the size of
the litter. The barren percentage and loss percentage were not affected either.
NUMBER O F CUBS
WEANED
BORN
Vixens without
separation (N = 54)
Vixens with
separation (N = 48)

4.3

3.9

4.4

3.8

All- year nest boxes
The foxes9 use of all-year nesting boxes was assessed in a test arrangement in which 50 silver
fox vixens and 50 blue fox vixens were kept in
double fox cages with all-year boxes. From the
left-hand side of the cage each fox had free access to three different boxes and a shelf during
the entire test period from autumn 1987 to autumn 1989. The boxes used were an open box
placed inside the cage, a closed box placed on the
side of the cage, and a closed box placed on top
of the cage. The entrance to the side box and the
open box was from an opening at the level of the
bottom of the cage, while the top box was reached via a shelf placed at the back of the cage.
Control groups of 2 x 50 animals were kept in
similar cages without boxes. In connection with
scanning observations of the foxes9use of the test
arrangement, both species proved to prefer staying in the top box or on the subjacent shelf. In
the case of the silver foxes, use of shelf plus top
box varied from 5% to 25% of the observations.
In the case of the blue foxes, use of shelf plus top
box rose from 10% of the observations to 35%
during the test period. At the start of the test
period there was some defecation in the boxes,
especially the open box-type, which the animals
also used least for accomodation, but this largely
ceased during the test period. The boxes had no

significant effect on the wearing-down of the
foxes9 claws (Pedersen, 1990).
After two years9 stay in the test arrangement, the
animals9stress level was measured and compared
with that of the 2 control groups. The silver foxes
that had lived with all-year boxes for two years
were only about half as stressed as the corresponding control animals. Animals with nest boxes
thus had smaller levels of cortisol, eosinophile
leucocytes, and timidity, and higher levels of inquisitiveness and activity. The blue foxes did not
show such a clear result. The variation in data was
greater and the significance correspondingly
smaller. This presumably reflects the fact that
some blue foxes used the boxes so much that they
did not at the same time manage to become habituated to the farm environment and were therefore stressed by this every time they came out of
the boxes. Tests with more open boxes or shelves
should be initiated with a view to finding an allyear box that meets the blue foxes' demonstrated
need for a refuge and at the same time allows the
necessary habituation to the environment.
The reason for the foxes9 preference for the top
box was illuminated in another experiment. Ten
silver foxes and 10 blue foxes were each placed in
a double fox cage with a high-placed nesting box
in one half and a completely identical but lowplaced nesting box in the other half. 24 hour video-recordings in January 1990, a couple of
months after the start of the experiment, revealed
that both species spent about 80% of the night in
the nesting boxes (as example, see fig. 2). The
silver foxes did not use the boxes during the day,
but the blue foxes used them for up to 50% of the
time during the day. The video films also revealed
a significantly more frequent use of the high box
by both species. After a change - lowering the
high nest boxes and raising the low ones - the
silver foxes maintained their preference for the
high box. The blue foxes showed the same tendency.
The conclusion of the experiment described is
that foxes use and benefit from an all-vear nestina box and that. all else beina eaual, thev prefer
a box that is placed high UD in the cane.
The Finnish experiments with all-year boxes and
shelves show that the boxes do not contribute
very much to adult foxes9thermal regulation. The
bottom of the box is the place it pays best to insulate, if one wants to do this, but the foxes' fur
in itself is the animals9principal means of thermal
regulation and is fully adequate. The Finnish
experiments also show that foxes do not make

Multidisciplinary 241

very much use of shelves and all-year boxes,
where these are offered. This difference from the
Danish results may be due to the fact that most of
the Finnish experiments were carried out in
smaller cages than in the Danish experiments.
This factor is still being studied.

SILUER FOX (N0.1-10)
TOTAL TIME IN NEST-BOXES

fer the top box as all-year box because they feel
safer there. If this is the case, it could also be
advantageous to use the top box as breeding box.
This is still being studied. The experience so far
with different models of top boxes is that they at
any rate function no worse than traditional Danish breeding boxes with an access tunnel. The
rather few young cubs that leave the box are carried back by the vixen. Older cubs climb back by
themselves.
Finnish experiments show that very young fox
cubs lose their body heat very fast when the vixen
leaves the breeding box or when they move away
from the vixen in the box. In such situations, the
heat-regulating properties of the boxes may be of
importance.
Regardless of how nest boxes for breeding or allyear use can best be designed, it is worth bearing
in mind that foxes are animals that have good
memories and that they value a stable and good
environment that is not changed from day to day
or from year to year! As an example, table 4
shows that vixens not only display a species-specific preference for the breeding boxes used in
the experiment but also remember in which type
of box they have had cubs in o r were themselves
born in and, all else being equal, prefer a known
type of breeding box to an unknown type.
Future production strategy

1

In all, the results achieved indicate two in principally different development possibilities for the
0
4
8
12
16
20
24 continued production of foxes. Production can be
improved by adapting the farm conditions to the
HOUR OF DAY
foxes' present stage of development, accepting
their need for hiding and giving them the breeding and all-year boxes that meet this need. It
can, however, also be improved by continued
Figure 2. Duration per hour of stay in all-year
development of the fox through selection, early
boxes. An average of 10 animals were observed
influence, and improved daily contact, aimed at
for 5 days about 2 months after being provided
improving its stress resistance. Both possibilities
with boxes. For each individual, the duration of
should naturally be considered and used, depeneach stay in the boxes varied from a few minutes
ding on the local and actual conditions. The top
to some few hours.
box with which we are at present working in
Denmark (mentioned in connection with table 2)
Breeding boxes
actually offers a combination of the two possibilities. It can be made
The Norwegian and Finnish experiments show
more or less open on the feed aisle side, thus enclearly that more cubs are weaned in breeding
suring, in a practical production, that the foxes
boxes with an access tunnel. The boxes used were
have the possibility of concealment when they
all placed at the level of the cage base. The effect
need that and for continued development when
of the access tunnel may be that the foxes feel
that is possible.
safer behind a tunnel, just as they probably pre-

0
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Table 4. Vixens' choice of box type for cubbing, total and distributed by the vixens' experience
of box types. Data collected in the 1988 breeding season. All blue fox vixens moved their cubs to
the top box some days after giving birth. The experience of the vixens consisted in either having
given birth or having been born in one of the box types in question in the 1987 breeding season.
In the intermediate period, the vixens were kept without boxes. X2-test.
BOX SELECTED
TOP-BOX SIDE-BOX
Y0

SILVER FOXES
Vixens, total
Box experience
Top- ~ O X
Side- box
Open box
BLUE FOXES
Vixens, total
Box experience
Top-box
Side-box
Open box

N

P

Y0

68

32

38

0.05

84
70
54

16
30
46

12
13
13

0.02

32

68

38

0.05

50
21
28

50
79
72

1O
14
14

0.05
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Stereotypies in female ranch mink;
seasonal and diurnal variations
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Abstract
Normal and stereotyped behaviour were investigated in adult female ranch mink during the
period from June to December. A clear seasonal
variation was demonstrated. The fluctuations in
stereotypy performance were identical to previously found fluctuations in first year pups, and it
appears, therefore, that such seasonal variations
are a general characteristic for the mink species.
Diurnal variations in behaviour were demonstrated by automatic videorecordings in July. Main
activity concentrated from midnight to early day.
The diurnal activity pattern differed from previous findings, but could be explained by extreme ternperature conditions during the observation
period in July. Comparisons of individual stereotypy performance by scanning observations involving human proximity and by automatic videorecordings revealed high correlations between
the results of the two methods. Scanning observation seems, therefore, reliably to reflect individual variations in stereotypy performance.
In troduction
Seasonal and diurnal variations in repetitive stereotypies among ranch mink have previously been
quantified as minor part of a dutch welfare study
by Jonge et al. (1985). The results of this study

was based on 24-hour videorecordings of 142
solitarily housed adult females during the months
July-October and again during February-March.
It was found that the animals devoted on average
2.5% of their time to stereotyped behaviour; that
stereotypies mainly occured in the 3 hours before
feeding; and that there were no marked differences between the amount of stereotypies shown in
summer (July-October) and winter (FebruaryMarch). In a similar study, although based on
scanning observations during daytime from April
to July, the present authors also found a representation of approximately 3% of stereotypies, and it
was confirmed that stereotypy frequencies increase during the 3 hours before feeding (Bilds~leet
al., 1990). In addition, however, we observed a
month to month variation in stereotypies with
marked reductions apparent in periods with external or internal changes such as transfer of the
animals to other farm section or deliveries. Quantitative variations in stereotypies have also been
demonstrated for first year animals during the
months July-November (Jeppesen, 1988), but
similar results have not been published for adult
animals.
The aim of the present study was to quantify the
occurrence of stereotypies and to examine pos-
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sible seasonal variations in stereotypy frequencies
among adult female ranch mink during the period
from June to December. Moreover, we wished to
follow diurnal variations in behaviour by means
of automatic 24-hour results obtained in this way
with results obtained by scanning observations
involving human proximity to the animals. In our
1989-study there seemed to be a slight observer
effect in the scanning observation method which
tended to reduce the amount of stereotypies exhibited by the animals. This observer effect was
most pronounced during the first after-week-end
scanning sessions and the animals appeard to habituate to human proximity very quickly in following days scanning sessions. It is not known,
however, whether the proximity of humans in
scanning observations affects stereotypy performance only in a general quantitative way or
whether different individuals are differently
affected by humans. This question is important,
because the answer decides whether scanning
observations involving human proximity yield
reliable results concerning individual or group
differences in behaviour.
In addition we wished to see whether the stereotypy reducing effect of physical transfer demonstrated by scanning observations also is apparent in automatic videorecordings.
Materials and methods
The animals in this study were 147 one to four
years adult female mink housed individually in
conventionally danish wire cages measuring 30 x
45 x 90 cm and supplied with nestboxes.
Individual scanning observations were made with
57 observations over 4 days in June, 104 observations over 7 days in July, 22 observations over 2
days in August, 17 observations over 1 day in
September, 18 observations over 1 day in October, and 52 observations over 2 days in November. During the observations one of the following
parameters was recorded:
In nestbox.
Inactive in cage.
Nonstereotyped activity in cage, all activities not
otherwise recorded.
Eating.
Scent nzarking; abdominal rubbing against the
wire floor.
Curious: standing at the front of the cage intensively watching the observer.
Pendling: stereotyped to and from movement of
the whole body.

Horizontal: stereotyped side to side movement of
the anterior body.
Vertical: stereotyped up and down movement of
the anterior body.
Mixed stereotypy: mixed horizontal and vertical
stereotyped movement.
Biting: stereotyped intensive biting in the wire
mesh.
Scratching: stereotyped intensive scratching in the
wire mesh.
Nipple stereotypy: stereotyped circular movement
with the head around or nearby the drinking
nipple.
Bottonz: like pendling but with simultaneous
snout-circling directed towards cage floor.
Stepping: stereotyped stepping run from nestbox
to opposite cage wall and back again to nestbox.
Tossiizg: stereotyped running with tossing movements of the body from nestbox and back again.
Somersault: stereotyped run to cage wall opposite
to nestbox and cast a somersault against the wall.
In beginning of July, fourteen females were assigened to 24-hour videorecordings and filmed
during a 6-day period. One day before shooting,
half of the females were moved from their homecages to "studio-cages", while the remaining females were filmed in their home-cages. Videorecordings were analysed as were scanning animals,
except for the elements bottom, stepping, tossing,
somersault, and curious which could not be properly identified on films.

Figure 1 shows the overall occurrence of observed
behavioural elements by scanning observations
during daytime.
All Activities
Scanningobs.

[rrl In nestbox

H

Inactive
Nonstereotyped
Eating
Scent marking
Cunous
Stereot. tot.

Figure 1. Overall occurrence of behavioural elements as obtained by scanning observations.
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It is especially noted that stereotyped behaviour
was recorded in 7% of the observations.
Figure 2 specifies the distribution of specific
stereotypies.

Figure 4 illustrates the relative distribution of
behavioural elements based on 24-hour videorecordings, and it is seen that the filmed females
devoted 12% of their time to stereotyped behaviour.

Stereotypies

All Activities

Scanningobs

Videorecordings
Peridling

H

m

In nestbox

u

Hor~zontal

53% 7

lnactive

H

ert tic ol
Mixed ster

Eating

Scrotching

Scent morkiny

[11 N ' P P ~ ~

-(Z%)

Nonstereotyped

H

steieot tot

Bottom

(5%)
Stepplng

L(15%)

Figure 2. Overall occurrence of stereotypies as
obtained by scanning observations.
Figure 3 shows the main behavioural variation
from June to December. Except for the element
in nestbox, normal as well as stereotyped behaviour varied significantly over the period. The
element nonstereotyped and the total amount of
stereotypies revealed nearly parallel fluctuations
throughout the period with the main trend constituting a gradual increase except for a pronounced decrease in October recordings. Inactive showed low levels in the months June, August, and
October with relatively higher levels in the intervening months.

Figure 4. Overall occurrence of behavioural elements as obtained by videorecordings.
Figure 5 shows the distribution among specific
stereotypies.
Stereotypies
Videorecordings

[O Pendling
Hori~ontal

H

Verticai
Mixed ster.
Nipple

In nestbox/10
InOCtlYe
Nonstereotyped
Stereot. tot.

Figure 5. Overall occurrence of stereotypies as
obtained by videorecordings.
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Figure 3. Seasonal variation in behaviour.

Figure 6 shows the diurnal variation in main behavioural parameters obtained from videorecordings. Main activity including stereotypies concentrated in the period 2.00-9.00 h. The afternoon and evening hours were dominated by inactive.
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Diurnal Variation
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Figure 6. Diurnal variation in behaviour.
The figures 7 and 8 show individual behavioural
data as obtained by scanning observations and
videorecordings during daytime for the element
nonstereotyped and the total amount of stereotypies, respectively. Calculated correlation coefficients (Spearmen rank correlation coefficient, Siegel, 1956) were 0.44 with p = 0.11 for nonstereotyped and 0.48 with p = 0.085 for stereotypies
when based on both resident and transferred "videoanimals". The similar figures based on resident
"videoanimals" alone were 0.72 with p = 0.07 for
nonstereotyped and 0.98 with p = 0.02 for stereotypies.

Figure 8. Individual performances of stereotypies
during daytime as obtained by videorecordings
and by scanning observations.
Comparisons of nonstereotype/stereotypy performances in resident and transferred animals are
illustrated in Figure 9 and Figure 10. It appears
that transfer had immediate, but transient inhibiting effect on both nonstereotyped and stereotypies, in that nonstereotyped seems to be affected a
little longer than the stereotypies.
Transfereffect
Nonstereotyped

+ Resident anim

+ Transfer

90

91

Q2

93

94

95

96

128 129 1 3 0 131 132 1 3 3 134

C o g e No.

Figure 7. Individual performances of the element
nonstereotyped during daytime as obtained by
videorecordings and by scanning observations.

anim

Figure 9. Transfer effects on the element nonstereotyped.
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Transfereffect
Stereotyples

t Resident anim

-Et Transfer anim

trated in the very early hours and since scanning
observations were performed in a relatively low
activity period during daytime, i t is not surprising
that the videorecordings showed higher stereotypy
frequencies than the scanning observations. It
seems more important to note, however, that correlations of recorded amounts of stereotypies
were very high and significant when the two observation methods were compared. This result was
obtained with a very smal1 number of animals,
and it seems reasonable to suggest, therefore, that
the two methods yield the same results concerning
individual differences in stereotypy performance.

Doys After Transfer

Figure 10. Transfer effects on stereotypies.
Discussion
The 7% frequency of stereotypies obtained among
the females in the present study is more than
twice the frequency revealed in our previous and
comparable investigation (Bildsae et al., 1990).
This apparent discrepancy could be explained by
population differences or, perhaps more obviously, by seasonal variations in the tendency to show
stereotypies. In our previous study, females were
observed from April to July, whereas the present
observations took place from June to December.
During the months April-July, the females are
subjected to several disturbances, such as physical
transfer to delivery section of the farm, they
deliver, and their pups are weaned at the end of
the period. All these changes transiently reduce
stereotypy frequencies, and since in the present
observation period, no comparable disturbances
were evident, this may explain the relatively
higher stereotypy frequency obtained.
That seasonal variations in the performance of
stereotypies do in fact exist is clearly confirmed
in the present study; but moreover, the month to
month variation in stereotypies obtained here
turn out to be exactly the same as previously
found for first year pups (Jeppesen, 1988). This
may indicate that a particular seasonal variation
in the tendency to perform stereotypies is more
general in the mink species. Such a particular
variation pattern could, of course, be related to
other biological variations determined by the
season.
The main differences between results based on
scanning observations and videorecordings were
of quantitative nature. Since the main activity
period including stereotypy performance concen-

The concentrated activity in dark hours opposes
our previous results showing main activity between 9.00 h and 12.00 h, which were the hours
just before feeding time. In the present study,
main activity appeared independent of feeding
which took place during the afternoon. It is possible that the lack of temporal connection between activity and feeding time in the present study
could be explained by the very high external temperatures during the videorecording period. In the
beginning of July when the animals were filmed
temperature reached more than 25 "C during
daytime and most animals lied inactive in the
cages.
Also in the present study, external disturbance
inducced by transferring the animals lead to reductions in tendencies to perform stereotypies.
These reductions were clearly reflected by videorecordings, and again a transient nature of the
reductions was demonstrated.
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Summary

The investigations of the morphology of the
mammary gland were carried out on the bodies of
12 polar fox females slaughtered in December.
Six females had already reared their young while
the other six had killed their cubs after their
birth. Teats of all those females were examined
morphologically. After collecting 2 teats from
each female they were fixed in formalin and
embedded in paraffin. Then they were cut into
segments of 6 um in thickness and stained with
hematoxylin and eosin.
Differences were observed in the histological
picture of epithelial cells lining milk tubules and
miik ducts. These differences were expressed by
the different number of tubules, intensity of the
cytoplasm staining and the contents of the lumen
in the tubules and ducts.
Iiitroduction

The most important species of the carnivorous fur
animals are monoestric. Thus the preparation of
such animals on breeding farms for their reproduction taking place at the right time and proper
rearing of the young are the deciding factors in

breeding and economic results of the farm.
The results in rearing the young are affected by
a number of factors both hereditary and environmental. One of them is the activity and state of
the mammary gland in females which gave birth
to the progeny. In practice, there are different
states of the mammary gland activity - from total
agalactia or significantly limited lactation to very
intensive milk production. Newborn foxes as well
as mink are typical nest animals requiring special
environmental conditions and feeding on mother's
milk exclusively. Thus, in cases of limited lactation or total agalactia, the newborn animals
remaining in the nest have much worse rearing
conditions or even no chances for surviving and
are fated to death.
Apart from the activity of the mammary gland in
milk production, its health state is equally important. All pathological lesions or bacterial infections directly affect the level of glandular production and also transmit the infection or bacteriotoxins to the young which, in face of their
low individual immunity, leads to numerous
deaths among the new born. In the accessible
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literature there is no information about the health
state of the mammary gland in female foxes.
However, in farm practice one can observe cases
of agalactia or limited lactation in females and
also their behaviour towards the pups suggesting
pathological states of the gland.
The investigations aimed at obtaining information
about the anatomy and histology of the mammary
gland as well as the diagnosis of the possible
pathomorphological changes in the mammary
gland of females which had destroyed their own
progeny.
Because of the significant costs of experimental
material the investigations were carried out
during the period of full coating development,
which means that the animals were slaughtered 5
months after the period of full activity of the
mammary glands. Thus, the morphological picture of the examined glands could differ significantly from that of the lactation period.

their birth. Both groups differed as to the age of
the females.
Two mammary glands from each vixen were collected for the investigations - the last one on the
right side and the last but one on the left side.
Because of the involution of the gland after the
lactation, the size of the gland could not be determined in a macroscopic way, since only the fat
tissue was visible. Morphometry of the teats was
done on fixed material. After fixing the material,
5 cuts were made parallel1 to the long axis of the
teat. The material was fixed in formalin and embedded in paraffin. Paraffin sections of 6 um
thickness were stained with hematoxylin and eosin.
Results
In the course of the investigations the teats were
measured in all the examined females. The data
regarding those measurements are presented in
table 1.

Material and methods
The investigation material comprised the mammary glands collected from 12 females slaughtered in December. All the females pupped during
the proper season. Six females reared their young
while the remaining six destroyed their pups after

Apart from the morphometric examination of the
teats, histological evaluation of the mammary
giands of those females was also done. Histological structure of the mammary gland is presented
in figure 2.

Table 1. Morphometric examination of the teats in polar fox females.
No.

No. of the Age Length of the teats x length of the teats
female
(mm)
(mm)
left
right
left
right
Nursing females which had reared their young

Females which had destroyed their young

Range of
variation (mm)
left
right
min. max. min. max.

Figure 1. Histological structure of the mammary gland in polar fox females.

Figure la.
Nursing females which had reared their young
(n=6). The connective tissue stroma of the teat
shows regular arrangement of fibres; aggregates
of glandular tissue are scattered in the fat tissue
within the mammary gland; they are built of
numerous secretory tubules lined with the simple
coboid epithelium with pale pink cytoplasm and
round or oval, rich in chromatin, cell nuclei. In
the lumen of some tubules one can observe the
presence of homogeneous pink substance and
desquamated epithelial cells; milk ducts are lined
with two layered cuboid epithelium with pale
pink cytoplasm and round or oval nuclei rich in
chromatin; in some females the presense of peritubular infiltration of lymphoid cells can be observed.

Figure l b.
Females which destroyed their young (n=6).
Connective tissue stroma shows regular arrangement of fibres; within the mammary gland there
are secretory tubules with distended foci scattered
in the connective tissue, some of them are filled
with pale pink homogeneous substance, lined with
the single cuboid epithelium made of cells with
pale pink cytoglasm and oval or round nuclei rich
in chromatin; in the region of secretory tubules
the infiltrations of lymphoid cells can be seen.

Conclusions

- The length of the examined teats was greater
in the group of nursing females as compared
with the group of females which had destroyed their young and did not nurse. In both cases
the mean length of the right teat was bigger
than the left teat.
- Histological examination showed differences
within both groups in the picture of the cells
of the epithelium lining the secretory tubules
and milk ducts. These differences were expressed by different number of tubules, intensity of cytoplasm staining and the lumen contents of tubules and ducts.

No differences were observed in the histological picture between the gland from the left and
right side of a particular female.
b

- These investigations are of introductory character and are connected with using the accessible material.
The Xong time passing between the period of
the mammary gland activity and the slaughter
of animals does not allow more detailed conclusions in relation to the morphology and
function of the mammary gland during the
period of lactation.

I
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Tissue respiration in skunk and ferrets during
the postnatal period.

'ssue respiration intensity of
32 skunk and ferrets of difrried out. During the tested
period, the highest oxygen consumption was
found in the kidpeys, then in the liver, whereas
the four-headed thigh muscle was slowest to respire. Tissue cuttings of kidneys and livers of
three-month old skunk and ferrets were distingguished by the highest metabolism rate. From the
30th day of life of the animals tested until their
5th month of age, a rise in the amount of oxygen
consumption by the cuttings of examined muscle
was noticed.

Zeszyty Naukowe Nr. 163 - Zootechnika ( 1 8 ) , p.
13-19, 1989. 1 fig., I table, 12 references. In
POLH, Su. ENGL, RUSS. Author's summary.
Effects of Light on Reproduction and Molting of
Martes zibellina.

Song Jianhua, Tong Yuren, Xiao Yongjun.
In this paper, the relationships between the natural light cycle and cycles of reproduction and
molting of cage-raised sable were described. The
correlation between testis development of male
sable and natura1 light cycle was analysed. The
seasonal variation of serum progesterone levels in
pregnanty sables was also determined. Artificial
light was also used in the study. It was proved
that ultraviolet light (280-320 nm) has an important effect on the reproduction of sable. All the
research in this paper demonstrated that light, as
an important ecological factor, affected the reproduction and molting of many kinds of animals.

Journal o f Ecology, 7 ( 6 ) , 27-29, 1988. 4 figs., 2
tables, 5 references. In CHIN, Su. ENGL. Authors'
surnnzary.
Thyroid and adrenal function tests in adult male
ferrets.

effects of ACTH and dexamethasone on plasma
concentrations of cortisol, were studied in adult
male ferrets. Thirteen ferrets were randomly assigned to test or control groups of eight and five
animals, respectively. Combined (test + control
groups) mean basal plasma thyroxine (T,) values
were different between the T R H (1.81 I 0.41
yg/dl, mean + SD) and TSH (2.69 k 0.87 yg/dl)
experiments, which were performed 2 months
apart. Plasma T, values significantly (P < 0.05)
increased as early as 2 hours (3.37 f 1.10 &dl)
and remained high until 6 hours (3.45 + 0.86
yg/dl) after IV injection of 1 IU of TSH/ferret.
In contrast, IV injection of 500 yg of TRH/ferret
did not induce a significant increase until6 hours
(2.75 + 0.79) after injection, and induced side
effects of hyperventilation, salivation, vomiting,
and sedation. There was no significant increase in
triiodothyronine (T,) values following TSH or
T R H administration.
Combined mean basal plasma cortisol values were
not significantly different between ATCH stimulation (1.29 + 0.84 yg/dl) and dexamethasone
suppression test (0.74 f 0.56 pg/dl) experiments.
Intravenous injection of 0.5 IU of ATCH/ferret
induced a significant increase in plasma cortisol
concentrations by 30 minutes (5.26 I 1.21 pg/dl),
which persisted until 60 minutes (5.17 + 1.99
yg/dl) after injection. Plasma cortisol values significantly decreased as early as 1 hour (0.41 +
0.1 3 pg/dl), and had futher decreased by 5 hours
(0.26 2 0.15 yg/dl) following IV injection of 0.2
mg of dexamethasone/ferret. These results indicate that IV injection of 1 IU of TSH/ferret is
preferable to IV injection of 500 yg of TRH/ferret for thyroid function testing in adult male ferrets. Results of this study also indicated that when
TRH is used for the thyroid-stimulation test in
male ferrets, plasma T, concentrations, instead of
T,, should be used as the indicator of thyroid
response. Additionally, IV injection of 0.5 IU of
ATCH and 0.2 mg of dexamethasone may be used
in ferrets for the ATCH stimulation and dexamethasone-suppression tests, respectively.

A m J Vet Res., Vol 51, No. 1, 32-35, 1990.
3 tables, 8 references. Authors' summary.
Effects of early handling on later behaviour and
stress responses in the silver fox (Vulpes vulpes).

Darryl J. Heard, Bobby Collins, David L. Chen,
John Coniglario.

V . Pedersen, L.L. Jeppesen.

Effects of thyroid-stimulation hormone (TSH)
and thyrotropin-releasing hormone (TRH) on
plasma concentrations of thyroid hormones, and

The effects of handling from 2 to 8 weeks of age
were studied in 32 silver fox cubs up to 6 months
of age and compared with the behaviour and

stress parameters of 46 control cubs, raised under
normal rearing conditions. Differences in fear of
humans and novel stimuli measured by three different behavioural tests, differences in exploratory behaviour measured in an open field
test and differences in levels of plasma cortisol
were revealed and attributed to the handling of
the experimental group. The behavioural and
physiological results showed that handled animals
were less stressed, whereas control aniinals showed signs of long-term stress.

W A N TEST
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Is it possible to predict the future maternal behaviour in silver fox cubs?

Morten Bakken.
Social behaviour and status were investigated in
125 male and female silver fox cubs from 5 to 7
months of age, and the animals were scored according to social status on a 3- point scale, where
3 = the highest status. The reproductive performance was compared in 5 females with a low
social status score (0.4) and 6 females with a high
score (2.7). The 5 fernales with a high score gave
birth to a total of 25 cubs, of which 24 were weaned vs. 22 cubs, of which 5 were weaned, for the
6 females with a low score. The females with a
high status score had no injured cubs, whereas all
of the 5 surviving cubs of females with a low
status had been injured by their dams.
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Vara Palsdjur, 60, 9, 286-288, 1989. 4 figs. In
SWED. CAB-abstract.
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Seasonal regulation of weight loss in female
mink.
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Figure. Percentage of handled animals (H) and
control animals (C) performing specified behaviours in the human test and the glove test when
tested at four different ages.

Applied Animal Behaviour Science, 26, 383-393,
1990. 3 figs., 3 tables, 18 references. Authors'
summary.

The experiments were undertaken to evaluate to
what extent weight loss of farmed female mink
(Mustela vison) is seasonally regulated. Thus,
changes in energy intake, body weight, locomotor
activity and behavioural patterns were monitored
from mid-December to late May. Body weight of
adult females was already adjusted to a low level
before the mating season. Body weight changes
between the maximurn (December) and minimum
(March) values were about 16%. Towards spring
feed consumption of the animals continuously
increased. Also locomotor activity showed the
same tendency. Weight loss observed was a result
of changes in energy expenditure and energy
intake. The conclusion was that regulation of the
seasonal energy balance is a dynamic process
characterized by interactions between coexisting
factors.
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of the mink spleen, with the possibility of a
"functionally closed circulation" under some physiological conditions.
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Figure. Voluntary feed intake of female farm
minks (N = 6) during winter. Broken line indicates mean ambient air temperature.

Figure. A scanning electron micrograph showing
vein (V) and a sinus (S). The splenic sinus transits
abruptly to the pulp vein. ~ 1 0 0 0 .

J. Anim. Physiol. a. Anim. Nutr. 63, 109-113,
1990. 2 figs., 17 references. Author's summary.

Jpn. J . V e t . Sci. 51(4), 775-781, 1989. 8 figs., 24
references. In ENGL. Su. JAPAN. Authors' summary.

Scanning Electron Misroscopy on the Red Pulp
of the Mink Spleen.

Caesarean section in a chinshilla.

Mitsuo Abe, Kazushige Takehatza, Kenji Iwasa,
Takeo Hiraga.
A 14-month-old primaparous cliincilla which had

In order to obtain three-dimensional information
on the fine architecture of the red pulp of the
mink spleen, especially the circulation pattern in
the red pulp, perfusion-fixed and freeze-cracked
specimens were examined with a scanning electron microscope. A latticework was formed by
elongated endothelial cells (rod cells) with side
processes of reticular cells. Numerous sheathed
arteries were found in the splenic cord. The sheath was composed of a few layers of flat reticular
cells. The arterial capillaries ofthe red pulp opened directly into the cordal space. No evidence
could be detected to prove or suggest any direct
continuity between arterial capillaries and splenic
sinuses. These results strongly support the concept of "open circulation", at least in the red pulp

given birth to one kit earlier had continued to
strain for several hours. Two fetuses were palpated. Radiography showed (hat one of the fetuses was obstructing the cervix. The chinchilla was
medicated with 0.2 mg atropine and anaesthetised
with halothane (4% for induction, 2% for maintenance). One live chinchilla kit with all its placentation and a second dead kit with necrotic
placenta were delivered through a midline incision. After suturing and post-surgical antibiosis
with oxytetracycline at 75 mg/kg subcutaneously
the chincilla was placed in a smal1 pen under a
heat lamp. Recovery was uneventful.
Veterinury Record, 126,15,370,1990.4 referelzces.
CAB-abstract.
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Topography and cytostructure of the trigeminal
nerve nuclei of the Arctic fox Alopex lagopus.

Vital marking in utero of calcified tissues in
Myocaster coypus.

E. Fichet, M. Pascal.
I. Ziolo, A. Bujak, S . Herec.
The mesencephalons of five sexually mature Alopex lagopus were cut in the transverse and horizontal planes into 15 p thick sections. The histological slices were stained by the modified method of Kluver-Barrera. The topography and
structure of the following nuclei were investigated: nucl. tr. spinalis n. trigemini, nucl. serzsibilis porztinus n. trigenziizi. nucl. nzotorius n.
trigemitzi, nucl. tr. nzesencephalici n trigenzini.
Measurements of these nuclei were also made. It
has been found that the topography and morphology of the nuclei presented in this paper
were most similar to the same in other carnivora
and next in Myocastor coypus Molina.

A community of aquatic wild rodents localized on
the bank a Loire river tributary was collectively
marked by using baits (carrots) coated with calcified tissues vital dyes: fluorescein and xylenol
orange. An exhaustive trapping operation was
undertaken at the end of the baiting time. Among
the trapped rodents, we found five pregnant females of nutria (Myocastor coypus) the calcified
tissues of which was labelled. The labelling of the
foetal lower incisor dentin of three foetuses belonging to one female shows the ability of the xylenol orange to cross the placenta1 barrier and to
mark the foetal dentine. We suggest the use of
this result in the view of resolving some questions
in relation to population biology.

Annales Universitatis Mariae Curie-Sklodowska
Sectio DD Medicina Veterinaria, 42, 59-68, 1987.
9 figs.,32 references. 111 POLH, Su. ENGL,RUSS.
Authors' sunzmary.
Structure of the olfactory bulb in the Arctic fox
(Alopex lagopus)

S . Herec.
In this paper the author describes the structure of
the olfactory bulb in the Alopex Lagous. The
sections for investigations were stained with methylene blue by a simplification of Nissl's method
and witli luxol and cresyl violet by the method of
luv er and Barrera. The bulb was divided into
the olfactory part and the peduncle located caudal
from the former. The middle of the bulb is occupied by the bulb olfactory ventricle. The olfactory part from outside towards the ventricle consits of the following layers: fibrous, olfactory
glomeruli, granular exterier, molecular and grancular interier. In the peduncle of the bulb round
the ventricle the rostral end of the anterior olfactory nucleus is situated. The nerve fibres in the
olfactory part of the bulb form a nervous plexus.
To the dorso-lateral side of the olfactory bulb an
accessory olfactory bulb is attached.

Annales Universitatis Mariae Curie-Sklodowska
Sectio D D Medicina Veteri~zaria,42, 51-58, 1987.
10 figs., 23 references. In POLH. Su. ENGL,
RUSS. Author's sunznzary.

Figure. Xylenol orange (XO) labeling localization
in foetal incisor dentin (d). li: incisor cavity;
e: enamel; cp: pulp cavity.

Mammalia (Frame)., v. 53(3) p. 451-455., 1989.
l fig., l table, 22 references. In FREN. Su. ENGL,
FREN. Authors' summary.
The mink menace? A reappraisal.

N. Dunstone, M. Ireland.
The pest status of mink is considered in relation
to their predation on domestic stock, potential on
wildlife through predation and competition, and
general nuisance value to man. Demographic data
are presented for a coast-living population of
mink studied over a 6-year period. Life-history
parameters including residency, fecundity and
sispersal are examined. Behavioural factors af-
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fecting trappability are described and the efficacy of control procedures assessed. Diet is discussed in relation to predation on economically important species and an attempt is made to estimate the ecological impact on the principal prey
species.
Mamnzals as pests. Book: Ed. R.J. Putnzarz, Chapman and Hall, p. 225-241, 1989. 3 figs., 2 tables,
54 references. Authors' sunzmary.
ISBN: 0-412-32590-X.

Mink were reported by 46% of trout farmers but
only 16% regarded this as a serious problem; damage to fisk cages and scratching/stress of trout
caused concern. Prevention of economic damage
by trapping and proofing appear to be satisfactory
solutions to most types of damage and it is concluded that mink are not having any seriously
detrimental effects at present although numbers
appear to be still increasing.
Manzmals as pests. Book: Ed. R.J . Putmart, Chapman and Hall, 1989, p. 242-250,. 3 fig. 18 references. Authors' sumnzary. ISBN: 0-412-32590-x.

Economic damage by feral American mink (Mustela vison) in England and Wales.
Breeding of fur bearers in Deiimark in 1989.
M.D.K. Harrison, R. G. Synzes.
Anonymous.

The importance of economic damage by the introduced predator Mustela vison in England and
Wales was appraised using reports of damage collected by Ministry of Agriculture, Fisheries and
Food advisers and a survey of trout farmers. Damage to poultry was numerically the most frequent problem but incidents were individually minor. Predation of reared game birds may be more
costly but does not appear to be a significant problem.

Not known

Feral cot

Other blrds

Kingflsher

Rat

Cormorant

Figure. The species named by all trout farmers in
the survey as their most serious predator problem
(n = 92).

In Aug. 1989, in Denmark, there were 3,018.470
mink breeding females, representing an increase
of 6.76% over the previous year. There were approx. 40,000 fox breeding females, of which 67%
were silver foxes, and the number of females was
8% lower than in the previous year for silver
foxes vs. 50% for foxes of other types. The number of polecat breeding females was 1147 and that
of racoon dags 233. For mink, blue/shadow fox
and silver fox females, litter size at weaning averaged 4.41, 5.33 and 3.1 1 young resp. per mated
female. The "DanMink" breeding programme was
in use at 500 farms with approx. 350,000 breeding
females, and approx. 15,000 fox females were
inseminated in 1989. Details are given of health
feeding, research and pelt quality, and economic
aspects are considered.
Vara palsdjur, 60, 9 , 288-291, 1989. 5 tables. In
SWET. CAB-abstract.
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Genetic Polymorphism of IgG in the Mink.
V. Two New Genetic Markers OP the Lambda
Light Chains of Mink Immuiioglobuliris, L4 and
L5.

ded that the mink CA locus has a complex organization. A model for the mink CA locus with at
least three or possibly five linked genes is suggested.

O.Yu. Volkova, I.I. Fomicheva, A.V. Taranin, E.S.
Belousov, O.K. Baranov.

Expl. Clin. Immunogenet. 6 , 258-268, 1989. 5
f igs., 6 tables, 13 references. Authors' summary.

Two new allotypes of the light (L) chains IgG, L4
and L5, were identified in mink with dispecific
antiserum produced by immunization with allogenic IgG. By means of hybrid IgG molecules and
proteolytic fragments, L4 and L5 were localized
on the C region of the L chain. L4 and L5 occurred frequently in the three mink populations
studied and L4 and L5 are inherited independently of the known mink Cy allotypes. L4 and
L5 are encoded by closely linked genes. The antigenic specificities of L4 and L5 were not identified in the closely related Mustelidae and in the
other mammalian representatives.

Chromosomal polymorphism of polar fox (Alopex
lagoplas) in relation to viability of Che young.
V . parkányi, J. R a f a y , I. Jakubicka, M . Barfa,
Eighty foxes - 62 females and 18 males were
examined cytogenitically and the distribution of
genotypes was determined. It was evident from
the obtained data that the three chromosomal
types 2n = 50 (42.50%), 2n = 49 (38.95%) and 2n
= 48 (18.95%) were represented in females and
males.
In one of four experimental farms 28 female breeders were analysed in relation to cytogenetical
findings, number of young in the litter at birth
and number of young at weaning. Litter size at
birth was not significantly influenced by chromosomal type. The highest number of dead young
before weaning was recorded in genotype 2n = 50
(cytogenetical homozygotes). Number of young at
birth Z = 9.47 was reduced to 2 = 4.32.

Figure. Double-diffusion experiment demonstrating the reaction of four alloantisera against the
allotypes of the L chains with the sera of 16
minks. a Anti-LI, b anti-Ll,L2, c anti-13,
d anti-L4,LS; x = control mink sera. The wells in
the top and bottum rows contain 16 mink sera.
Consequently, L4 and L5 are species specific to
mink. Determination of the phenotype combinations of the five allotypes on the L chains (including the new L4 and L5) demonstrated the
existence of seven combinations only with a predominance of L1,2,3; L4,5 and L1,2,3,4,5 phenotypes. Based on the results obtained, it is conclu-
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Destruction of the whole litter was only observed
in genotypes with 2n = 50. The highest livability
was observed at weaning of litters from females
with 2n = 49 i.e. cytogenetical heterozygotes F =
7.21.
Scientific Works of RIAP in Nitra, X X I I I , p. 123131, 1988. 1 fig., 5 tables, 20 references. Iiz SLOE, Su. ENGL, RUSS. Authors' summary.
Heritability of body length and weight in mink.

Outi Lohi, Bente Krogh Hansen.
Data on 345 standard mink, sired by 44 males
mated with 150 females and born into litters of
2.7 kits, were analysed. Body length averaged
37.5 cm at 7 wk of age, and had reached 94% of
the length at pelting in Nov. (47.8 cm) by midAug. Body weight averaged 849 g at weaning and
2085 g at pelting. Date of birth had a significant
effect on body weight and length until mid-Aug.,
but not at pelting. It was concluded that selection
for body size should be based on body weight and
length from late Aug. to early Oct. The h2's of
body weight and length in Oct. were 0.54 and
0.72 respectively.
Deutsche Pelztierzuchter; 64; 1 , 4-5, 1990. In
GERM. CAB-abstract.

Effect of inbreeding on some breeding and other
usable features in blue polar foxes.

Henryka Bernacka.
After an analysis of 3299 female tabular pedigrees
and 444 males used in the years 1975/76 to
1980/8 1, there were formed three groups:
A) non-inbred individuals, B) non-inbred individuals coming from the same males as inbred ones,
C) inbred individuals. Inbreeding in the limits of
3.12 to 25.00% was found in 296 females (17.78%)
and in 29 males (13.06%) at the Lachowo Farm,
and 167 females (10.22%) and in 28 males
(12.61%) at the Wiartel FArm. Determining essential differences among the groups examined, it
was found that inbreeding did not have any influence on the length of pregnancy, cubbing date
and quality of hair coating which was shown in
the total number of license points. A negative
effect of breeding was observed on the number of
cubs weaned per litter and thorax length in females. Inbreeding influenced neither in a positive
nor negative way most of males characteristics.
Only smaller number of cubs born on the average
in a year suggest that inbreeding has a negative
effect on this feature.
Zeszyty Naukowe, Nr. 163 - Zootechnika (18),
p. 21-29, 1989. 3 tables, 13 references. In POLH,
Su. ENGL, RUSS. Author's sunzmary.

"Apparently big science isn't big enough for both of them."

Reproduction 259

Scientifur, Vol. 14, No. 4, 1990

Original report

Endocrine ovarian function in mink (Mustela vison)
and blue fox (Alopex lagopus) during the anoestrous
and reproductive season
L.N. Sirotkina, N.N.Tyuiyunnik, O.N. Savchenko

Institute of Biology, Karelian Research Centre o f
the U S S R Acadenzy of Sciences, Pushkinskaya II,
Petrozavodsk, 185610, U S S R

Summary

Hormonal ovarian function in dark-brown mink
and blue fox females was assayed during the period of sexual quiescence, the mating season,
pregnancy and lactation periods.
It was established that in the anoestrous period
(June-November) and at the onset of the mating
season (February) the level of progesterone present in the blood of mink and blue fox was low.
Throughout the year oestradiol - 1713 rise occurred
twice - the first early autumn (August-October)
rise of oestradiol - 1713 in blood of minks and blue
foxes, and the second rise which was more pronounced took place in the midst of the mating
season. Activation of oestradiol secretion occurred later in blue fox than in mink. It was in midMarch before mating that the level of oestradiol
in blue fox increased by 3,7 times, while in mink
oestrogen activity of female gonads was high
throughout February and early March. Oestradiol
and progesterone secretion in pregnancy period
was different in mink and blue fox. In blue fox
a rapid increase in progesterone level (40 fold)
began two days after mating (insemination)
whereas in mink progesterone content increased
very slowly within the first two weeks after insemination increasing markedly from the 15th day
of pregnancy and reaching its highest concentra-

tion on the 36th day of pregnancy. Shortly before
parturition progesterone and oestradiol levels
decreased and after whelping it averaged the regular amount peculiar to non-pregnant animals. A
decrease in gonadal hormone level in sterile females was observed only in the mating season.
Introduction

Investigation of the endocrine function of the
reproductive system of fur animals is essential to
understanding the mechanism regulating their
reproduction.
Sable females have received the most thorough
study (Polyntsev et al., 1975; Shulgina, 1983). Far
from comprehensive and sometimes contradictory
are the existing data about hormonal content in
mink females (Moller, 1973: Bernatsky & Polyntsev, 1982; Petrova et al., 1983) as well as in blue
fox and red fox (Mondain-Monval et al., 1977,
1985; Moller et al., 1980).
The article presents the results of rnany years'
research on hormonal activity of female gonads in
mink and blue fox fernales during the anoestrous
and reproductive seasons.
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prior to mating, the oestradiol levels in blood
serum of blue fox increased by 3,7 times (813
186 p mol/l, p < 0.01; see fig. 4), and two days
after insemination its concentration reached 1192
+ 51 1 p mol/l. In non-inseminated females the
content of this hormone averaged 178 29 p
mol/l. By the end of the first week of pregnancy
a certain decrease of oestrogenes in blood was

registered (628 A 88), and from day 18 onwards
the decrease in oestradiol levels was more
marked (306 59; 260 -: 33 p nol/l, p < 0.01; see
fig. 3). It was pointed out that after safe whelping
the level of oestradiol in the blood of blue fox
was in the range of 250-350 p mol/l, and activation of oestrogenic ovarian function was observed
in early autumn (360 f 49 p mol/l).
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The effects of pregnant mare serum gonadotropin on follicular development, mating and pregnancy in mink.

William B. Wehrenberg, Sheddrick Fowler, John
Kurhajec, Reirthold J . Hutz.
Forty-four female ranch mink, maintained outof -doors under standard conditions, were exposed
to natura1 photoperiod supplemented with a period of artificial light from approximately 2300 hr
to 0300 hr from early January to mid February.
Breeding was initiated on March 1. After repeated attempts to breed the animals, it was determined that the likelihood of their breeding was very
low, presumably due to the artificial and asynchronous long-day photoperiod.
In an attempt to induce breeding, the mink were
randomly assigned to one of four treatment
groups: saline, 25 International Units (IU) PMSG,
37.5 I U PMSG and 50 IU PMSG.

5)
of breeSignificantly different ( ~ ~ 0 . 0 patterns
ding success were observed following PMSG
treatment. Approximately 90% of the 37.5 and 50
IU PMSG- treated groups bred. More importanly,
there was a marked difference in successful pregnancies observed between the saline- and PMSGtreated animals. None of the saline-treated females bore offspring while 40°/o of the animals that
were treated with PMSG gave birth, while litter
size averaging between 4 and 5 kits per female.
Histological evaluation of ovaries obtained from
an additional 13 animals treated in a siinilar fashion demonstrated that PMSG treatment significantly increased the number of smal1 follicles.
These results demonstrate that the exogenous
administration of PMSG has a potential application in increasing the reproductive efficiency of
female mink with functional ovarian tissue yet
rendered infertile due to other factors.

Domestic Altinzal Endocrinology, Vol. 6(4), 371378, 1989. 1 fig., 4 tables. Authors' summary.

Figure. Panel A - Photomicrograph (X125) of an ovary taken from an animal injected with saline
vehicle. No large follicles were observed on this ovary; only follicles less than 99 pm in diameter
are evident near the mid top border (arrows). Most of the ovary is composed of interstitial gland
tissue. Panel B - Photomicrograph (X125) of an ovary taken from an animal injected with 100 I U
PMSG. This section depicts one large (300 ym in diameter), antral follicle in an early stage of
atresia (AI, refer to text). Note the pyknotic nuclei present in the follicular atrum (arrows).

Effects of melatonin implants on plasma concentrations of testosterone, thyroxine and prolactin
in the male silver fox (Vulpes vulpes).

M . Forsberg, A. Madej.
Melatonin administration in the form of slowrelease implants advanced breeding activity in
silver fox males when treatment began in June.

Plasma testosterone concentrations were significantly higher in treated animals than in controls
from September to November, whereas in February and March they were significantly lower.
Plasma prolactin concentrations were significantly
reduced immediately following melatonin treatment in June but increased to greater levels than
control values and "peaked" after 7 months. This
"peak" was associated with a rapid decrease in
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testosterone secretion. The normal seasonal spring
rise in prolactin secretion was prevented by melatonin administration. Thyroxine values decreased

and were significantly lower after 2 months of
melatonin treatment.
J . Reprod. Fert. 89, 351-358, 1990. 1 fig., 47 references. Authors' summary.
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Figure. Seasonal variations in (a) plasma melatonin, (b) testosterone, (c) thyroxine and (d) prolactin in a group of 5 foxes treated 3 times at 65-day intervals with melatonin implants (40 mg) from
June until October 1987 (i) and in 5 untreated controls (n). The arrows in (a) depict the dates of
melatonin administration and the horizontal bars the natura1 breeding season. Values are mean -ts.e.m.
Patterns of plasma progesterone, androgen and
oestrogen concentrations and in-vitro ovarian
steroidogenesis during embryonic diapause and
implantation in the mink (Mustela vison).
I. Stouf f let, M. Moitdain- Monval, P. Sinzon,
L. Martinet.

Peripheral plasma progesterone concentrations
exhibited an increase 10 days before implantation, coinciding with the resumption of blastocyst
growth and with a decrease in plasma androgen
values (DHA, androstenedione, testosterone). No
definite pattern of oestrone was observed and
oestradiol concentrations remained undetectable.
The production of steroids by dispersed luteal
cells showed that the growth of the corpora lutea
paralleled that of blastocysts and resulted in hypertrophy followed by hyperplasia of the luteal
cell. The production of steroids by dispersed lute-

al cells showed that the growth of the corporalutea paralleled that of blastocysts and resulted in
hypertrophy followed by hyperplasia of the luteal
cell. The production of progesterone in the medium increased with blastocyst size up to implantation; it was enhanced by mink charcoal-treated
serum, but prolactin, LH, FSH or a a combination
of these hormones did not affect the progesterone
production, whatever the stage of diapause. DHA
and androstenedione secretion increased in the
two last stages of blastocyst growth and was enhanced by LH. The conversion of androstenedione and testosterone into oestrone and oestradiol
was observed at all stages of embryonic diapause,
indicating that corpora lutea contain aromatase
activity even at an early stage. The secretion of
oestrone was higher than that of oestradiol. The
non-luteal tissue contributed up to 50% of the
steroid production; while progesterone and androgen production remained constant, that of
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oestradiol decreased at the end of the delay period. These results indicated a change in the size
and the secretory capacity of the luteal cell related to blastocyst development and implantation.

Although progesterone was the main product of
the corpora lutea, androgens and oestrogens were
also secreted.

J . Reprod. Fert. 87, 209-221, 1989. 7 figs., 3 tables, 51 references. Authors' summary.
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Figure. Blastocyst diameter (vertical lines represent the range for each female), implantation size '

(A)and peripheral progesterone concentration (i)in females mated between 25 February and 15
March.
Fertility of coypu (Myocastor coypus) ejaculate
following the extirpation of semirial vesicles as
determined by means of the penetration test and
natural mating.

total 47 foetuses were found post mortem in ten
coypu females covered by surgically treated males, which on average represented 4.7 foetuses per
females.

I . Jakubicka, M. Barta, P . Babusik.

Veterinarni Medicina - UVTIZ (Czechoslovakia),
v. 34(7), p. 441-446,1989. 2 tables, 17 references.
In SLOE, Su. GERM, ENGL, RUSS. AuthorsJ
summary.

The fertility of male coypu sperm following seminal vesicle extirpation was investigated using
the penetration test into the egg of Syrian golden
hamster (Mesocrietus auratus). Ejaculates were
obtained from five males by means of electroejaculation under halothane narcosis. The results of
the zona-free hamster eggs (ZFHE) penetration
test showed that the ejaculates of all the surgically treated coypu males were fertile and that
ZFHE value fluctuated from 54 to 76.6%. Thes
results obtained in experiments with natura1 mating revealed that the extirpation of male coypu
seminal vesicles did not affect their fertility. In

Causes of smal1 litters in farm-bred mink.

P . Holmqvist.
A review, dealing with factors affecting litter size '
in mink, including teat number, delayed implan- '
tation, colour type, maternal behaviour, management, nutrition and disease in females, and genital abnormalities, colour type, management and
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nutrition in males. The bibliography is not printed in the journal but may be obtained from the
author.

Reproduction of farmed foxes and methods of
detection of oestrus.
P. Elvingsson, G. Lagerkvist.

Vara Palsdjur, 61,1,8-12,1990. In SWED. CABabstract.
Analysis of causes of losses of young mink in the
pre- weaning period.
J. Dousek.

Losses of young mink were studied on four selected farms in the Czech Socialist Republic.
From a total of 1736 animals 853 young minks up
to 60 days of age were chosen. The animals were
weighed and examined pathologically, anatomically, bacteriologically, virologically and mycologically. In some cases these studies were accompanied by toxicological examinations and by analyses of feeds.
Young mink studied were divided into several
groups. The results demonstrated the significance
of pathogenic microflora in mink rearing. The
losses ranged from 12 to 29% and pathogens occured, above all, after day 20 of age, i.e. in the
period when young mink begin to feed by themselves. Direct effect of preventive vaccination
against vira1 diseases (Aleutian disease, canine
distemper) has been proven. Of main significance
is the discovery of ectromely of fur animals in
the Czech Socialist Republic. Serological positivity to chlamydial infection and toxoplasmosis based on complement fixation reaction is a significant finding as well.
In the conclusion the authors recommend combining antiepizootic measures and complete care
in the field of anirnal hygiene to prevent, for
example, outbreaks of mycotic affections of lungs
by using good quality and harmless litter and by
creating suitable microclimate and taking other
similar measures. The control of Aleutian disease
must be based on specific diagnosis and on the
plan of health control measures. The basic methods of ectromely diagnosis in fur animals are
described and the system of application of widesprectrum antibiotics on the farms is proposed.
Shoriiik Vedeckych Praci Ustredniho Statniho
Veterinarniho Ustavu V Praze, No. 17, 37-43;
1987, publ. 1988. l i t CZECH, Su. RUSS, ENGL,
SPAN. Author's abstract.

An account is given of the detection of oestrus by
means of vaginal smears in approx. 180 blue fox
females and by means of electric resistance tests
in approx. 50 silver fox females.
Vara Palsdjur, 58; 2, 44-51, 1987. 3 figs., 7 tables, 5 references. CAB-abstract.
A study on factors influencing litter size in silver
fox.
K.D. Seo, S.K. Kim.
Data on 135 silver fox litters raised in 2 areas
were studied. Litter size averaged 4.87. There
were no significant differences in litter size
among regions of birth, parities or dates of mating.
Proceedings, VI World Conference on Animal
Production, 607 p., 1988. 1 table. CAB-ahstract.
An earlier breeding season in fox females usiiig
artificial light.

I.J. Christiansen.
From 20 Aug., 48 blue fox fernales, 12 blue fox
males and 12 silver fox males, were subjected to
a light regime of 5-h light: 19-h darkness
(5L:19D), followed by 16L:8D until the end of
Jan.; 26 of the females showed signs of oestrus
between 14 and 23 Jan., and normal ejaculates
were collected from 7 blue fox and 11 silver fox
males. It was concluded that the light regime resulted in an earlier breeding season, in particular
for silver fox males.
Deutsche Pelsztierzuchter; 63, 7-8, 102, 1989.
CAB-abstract.
Chinchilla breeding results.
Anon ymous.
In 1987, in Denmark, the performance was recorded of 4902 chinchilla females, mated with 791
males at 90 farms. Of the females, 21.27% were
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infertile. The number of litters per bred female
per year averaged 1.35 and 1.72 per fertile female. Litter size at birth averaged 2.03, and the annual number of young weaned per female
averaged 2.17. Kit mortality was 23.2%. Data are
tabulated by farm size, and results are compared
with those in the previous 3 yr.

Deutsche Pelztierzuchter, 63; 5 , 7 4 , 1989. 2 tables.
Iit GERM. CAB-abstract.
Irnmunohistochemical localization of GnRH in
the hypothalarnus of female mink (Mustela vison) throughout the year.
L. Martiizet, N . Meusy, J. Peytevitz.

The mink exhibits a short breeding season in
March. In this species the annua1 variation of
sexual activity and the role of short days in triggering the reproductive axis is well documented
in the male. A similar demonstration is missing in
the female, probably due to the lack of clear hormonal changes throughoyt the year. A recent
study in the male (Boissiit-Agasse et al., 1988)
has shown that the immunoreactivity of the
GnRH system varied with the annua1 cycle of
testicular activity.
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So the GnRH immunoreactivity may be a good
parameter to follow the cycle i n the female. Female mink were perfused intracardially with
Zamboni's fixative either during the oestrus period in March, or after lactation in June or in December. Brains were kept in 15% sucrose containing phosphate buffer. Coronal sections (30-40
pm) obtained in a cryostat were incubated for 6
days with a first antiserum raised against 1.loLHRH (8516; M.P. Dubois), rinsed and incubated
overnight in a second antiserum labelled with
fluorescein isothiocyanate.
Unipolar and bipolar GnRH containing perikatya
with diameter of about 10 pm were found scattered throughout the pre-optic area, the anterior
hypothalamus and more caudally in the mediobasal hypothalamus. The reaction products appearing as fine granules were restricted to the cytoplasm whereas the nucleus remained unstained.
Large numbers of beaded fibers showing varicosities of various sizes ran in a dorso-ventral direction close to the walls of the third ventricle or
along a rostro-caudal course near the ventral edge
of the hypothalamus. An attempt to quantify a
seasonal variation in the staining intensity of the
neurons and the size of the fibers and varicosities
is in progress.

Annales d'Endocrinologie (France), Vol. 50(1), p.
38,1989. Authors'abstract. Oizly abstract received.
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Regulation of energy in raccooii dogs and blue
foxes: a process of dynamic interactions.

days before the beginning of the mating period,
and (3) females were mated 3 times. Data are
presented in 3 tables.

Hannu Korhonen.
1. Seasonal regulation of energy was studied in
farm-raised blue foxes (Alopex lagopus) and
raccoon dogs (Nyctereutes procynoides; Gray,
1834). 2. Both species exhibited marked seasonal
changes in body weight, body energy content,
food intake and locomotor activity. Seasonal
changes in food efficiency were also evident. 3.
The results emphasize the important role of both
energy intake and energy expenditure in the regulation process. 4. It can be concluded that regulation of seasonal energy balance is a dynarnic
process with various interactions between different factors.

I

Jnnuory

-

Vara Palsdjur, 58, 2, 53-56, 1987. 3 tables. Irz
SWED. CAB-abstract.
Differing energy concentration in feeds for lactating mink and its effect on growth of kits.
A. H. Tauson.

In trial 1, with 4 groups of 9 female standard
mink and 54 kits, metabolizable energy concentration of diet, supplied individully to appetite,
was from 16.63 to 19.22 MJ/kg DM and in trial 2,
with 3 groups of 15 females and 90 kits and group
feeding, from 15.36 to 17.24 MJ. Variation in fat:
carbohydrate ratio was moderate. Weight of kits
and of females was monitored at intervals from
parturition til1 56 days thereafter. Low energy
concentration was compensated by feed intake,
but impaired kit weight gain, even at 3 weeks old
in trial 2. Kit growth was satisfactory with 16.0
MJ/kg DM until they began eating feed and with
a minimum of 17.3 MJ thereafter. Growth during
lactation largely determined final liveweight and
pelt size. Females lost weight, especially during
the final stage of lactation. Female body weight
depended on weight at parturition, not on diet.

Vara Palsdjur, 58, 5-6, 184, 186-189, 1987.
5 tables, 12 references. In SWED. CAB-abstract.
Figure. Voluntary feed intake of farm-raised
raccoon dogs (closed circle) and blue foxes (open
circle) during winter. Values represent a mean of
15 animals in both species.

Controlled feeding greatly affects the early death
rate among mink kits.

A. H. Tauson.
Conzp. Biochem. Physiol. Vol. 91A, No. 2, 263268, 1988. 3 figs., 2 tables, 33 references.
Author's abstract.
Flushing of mink.

A. H. Tauso~z.
The results of some flushing experiments with
young and adult mink females, carried out in
Sweden in 1983-86, are summarized. Flushing
had a beneficial effect on the litter size of young
females, in particular when (1) it was preceded
by restricted feeding for 2 wk, (2) it began 3-4

The reproductive peculiarities of mink and factors affecting breeding results and, in paricular,
viability of young in the critical period immediately after birth and during lactation are examined.
The importance of preventing females from becoming fat during pregnancy is stressed. Controlled feeding in winter, especially for young females, with avoidance of drastic weight reduction
programmes, use of flushing and supply af diets
with high, but excessive, energy concentrations
throughout lactation, increasing from 16.0 to 17.2
MJ/kg, are among the recommendations based on
experimental findings.

Dansk Pelsdyravl, 51,4,284-288,1988. In D A N H .
CAB-abstract.
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Effect of a complex of the principal trace eiements on some biological and physiological indicators of growth and developmetit in mink.

Vara Palsdjur, 59, 7, 256-258, 1988. 6 tables, 5
references. In SWED. CAB-abstract.

Yu.F. Ivanov, S.V. Kartsova, V.Yu. Ivanov.
Female mink given a diet supplemented with a
preparation containing iron 3.0, copper 0.1 and
zinc 0.1 mg, compared with those given the diet
alone, had more haemoglobin and catalase activity in blood, retained more dietary DM, lipids,
nitrogen, Fe and Cu and produced more offspring
with higher birthweights.
Povyshenie effektivnosti zhivotnovodstva Kalininskoi oblasti, 37-41, 1986, 3 tables, 8 references.
In Russ. CAB-abstract.
Digestibility trial with poultry meal.

Eva Alden.
In a digestibility trial with a 3-day collection
period 3 groups of adult male Standard mink had
a low, medium or high concentration af poultry
meal, prepared from carcass waste and feathers
within 24 h of slaughter, in a diet based on a
mixture of cod filleting scraps, Baltic herring and
bovine carcass waste and including extruded cereals. Poultry meal supplied 27, 41 or 58% of
dietary protein and 13,22 and 37% of fat. Acceptance and tolerance were satisfactory. Protein and
fat digestibility of poultry meal reached 60 and
71%. Values for digestible crude protein, digestible fat and metabolizable energy were 425 and
72 g and 11.0 MJ/kg.
Vara Palsdjur, 58, 5-6, 183-184, 1987. 3 tables, 3
references. In SWED. CAB-abstract.
Digestibility trials with commercial cereal mixtures.

Eva Alden.
In digestibility trials with 3-day collection periods 4 heat-treated cereal mixtures, extruded or
not, were supplied at about 10 or 15%, as the sole
carbohydrate source, in a moist diet of mixed cod
filleting scraps, Baltic herring and carcass waste
to groups of 2 adult male Standard mink. Carbohydrate digestibility of the cereal mixture ranged
from 70 to 75%. Digestible crude protein and fat
contents were from 79 to 105 and from 25 to 30
and digestible carbohydrate from 496 to 533
g/kg. Metabolizable energy ranged from 11.4 to

Feeding trial using slaughterhouse waste preserved with Biensil.

P. Niemela, J. Makela, T. Dahlman.
From July until pelting 2 groups of dark mink, 49
pairs per group, were given diets containing 20%
slaughterhouse waste, mainly cattle stomachs, treated or not treated with 2.72% Biensil, based
on acetic and formic acid. Other components
included 57 to 58% fish mixture and 12% cereal
mixture. With treated waste, weight gain and
haemoglobin values, measured 3 times, were
about the same as for controls, whereas feed intake was slightly lower. Appetite was good and
faeces were normal thoughout. Pelt length and
male pelt quality were about the same in both
groups, but pelt quality and weight in females
given treated waste were significantly poorer than
in controls.
Finsk Palstidskrift, no. 7-8, 248-249, 1989. 6
tables, 2 references. In SWED. CAB-abstract.
Trials with concentrated fish for foxes and mink.
A. Skrede.

Batches of concentrated fish silage with DM 51,
54 or 53, protein 32, 20 and 33 and 14, 30 and
15% (silages 1, 2 and 3, respectively) were stored
for 1 to 7 months. Diets containing silages 1 or 3
as the only protein were well accepted by Standard mink and digestibility of protein, fat, amino
acids and fatty acids was high. From July until
pelting blue and silver foxes were given diets
containing silage 1 or 2 at 14 and 15%, 4% or
neither. Silage had no adverse effect on growth or
pelt quality. Final body weight and pelt length
were slightly increased with silage 1 or with both.
From January until young were weaned female
blue foxes and Standard mink were given diets
containing 0, 5.8 or 13.2 silage 3. Breeding performance of foxes and survival and weaning
weight of cubs differed little among groups. Breeding results for mink and birthweight, but not
subsequent growth, of kits were slightly poorer
with silage-containing diets.
Vara Palsdjur, 58, 5-6, 192, 194-196, 1987.
7 tables. In SWED. CAB-abstract.
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Nitrite-cured meats as a source of endogenously
and exogenously formed N-Nitrosoproline in the
ferret.

M. Perciballi, J.J. Conboy, J.H. Hotchkiss.
Nitrite-cured meat containing 120 mg
NA,,NOJkg was fed to male (Mustela putorius
furo). During consumption of the meat, the animals were dosed orally with 0.87 mm01 (2-2H)proline. All urine was collected throughout the
study and analysed for total N-nitrosoproline
(NPRO) and isotopic enrichment of NPRO by
mass spectrometry. The cured-meat diet increased the urinary excretion of NPRO 14-fold. Isotope analyses indicated that approximately 70% of
the NPRO came from cured meat, the majority of
which was analytically unavailable or "bound"
NPRO in the meat. A smal1 portion of the excreted NPRO appeared to be formed in the stomach
as a result of ingesting the cured meat. A minor
amount of the excreted NPRO did not contain
any isotopically labelled atoms. The administration of ascorbic acid did not significantly alter
NPRO excretion. Animals dosed orally with 11.4
ymol of a peptide in which the N-terminal proline was nitrosated increased their excretion of
NPRO by 385 nmol over the following 48 hr.
These data indicate that nitrite-cured meat contains bound NPRO which contributes to the total
amount of NPRO in the urine.

Figure. Excretion of NPRO ferrets given either
a semipurified diet (days 1-12 and 18-20) or a
diet consisting of only nitrite-cured meat (days
13- 17). In addition, the animals were dosed orally
with 0.87 mm01 L-proline and 40 ymol nitrite on
day 8 (positive control), and with 0.87 mm01 proline on days 10-17. Values are not corrected for
losses during analysis.
Fd Chem, Toxic. Vol. 27, No.2, pp. 111-116,1989.
4 figs., I table, 23 references. Authors' abstract.
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clinical symptoms comprised the control group to
be compared with 10 males with pathological lesions on the skin: numerous purulent wounds
resulting from biting by other animals, abscesses
in the region of the neck, back and on the legs.
The experiment was carried out on the Cooperative Farm at Duchnice near Ozarow. The foxes
were kept and fed in accordance with the Polish
norms accepted on the farms in the country.
The measurements of electrical conductivity of
the skin were taken with the help of RACOMP II
apparatus aided by a computer.
The computer program prepared by SOFT Electronic from Szczecin allows a conversational way
of working with the system. The measurements
were taken at the chosen acupuncture points affecting the immunity which were determined on
the basis of the research by Sciesinski et al.
(1988) and Essentials of Chinese Acupuncture
(1980). The points were as follows:
1. Hegu (LI 4) - is located in the depression
over the first finger of the forelegs,
2. Zusanli (ST 36) - is located laterally from the
frontal crest of the tibial bone in the depression between the tibial bone and the fibula
below the tubercle of the tibia,
3. Quichi (LI 11) - is located caudally from the
humeral joint along the caudal margin of the
deltoidal muscle in the depression between
the head of the triceps,
4. Dazhui (ST 14) - is located between the spinous process of the last (seventh) cervical
vertebra and the first thoracic vertebra, more
or less at the level of the shoulder.
The group of data comprised all the measurements taken at a given point separately in healthy
foxes and those showing pathological lesions on
the skin. The data, previously tested by the X2
(Chi Square) test at p=0.05 and p=0.01 in face of
non-homogeneity of variance evaluated by the FFischer test at p=0.01.
The significance of correlation between points in
each group was evaluated statistically by t-Student test at p=0.01 and p=0.05.

pared to the values obtained in healthy animals.
Highly significant differences were obtained in
the measurements of REPP a t the above mentioned points in healthy and diseased animals.
No significant differences in the REPP values in
healthy and diseased animals were obtained at the
Dazhui (ST 14) point (Table 1).
It can be seen in table 1 that there are no significant differences between the measurements taken
at the acupuncture points (affecting the immunity) on the left and right side of the body.
Thus, it can be expected that the measurement of
conductivity taken on only one side of the body
should be accepted as representative.
It seems, on the basis of obtained results and dependencies, that the measurement of electrical
conductivity taken only at the chosen points responsible for immunity can be helpful in determining the functional state of the immune system.
In order to describe the functional state of the
immune system, we accept, after Hyodo and Nakatani (1975, 1977, 1979) similar names, describing them as REPP - Reactive Electric Permeable
Points - for the evaluation of the functional state
of the immune system.
It seems that such REPP for the evaluation of the
functional state of the immune system in foxes
could be the measurement of electrical conductivity at the points LI 4, LI 11 and ST 36. These
points are easily accessible (Sciesinski et al. 1988)
for measuring the REPP values.
On basis of the obtained results, a conclusion can
be drawn that in order to reduce the time taken
for measurements in animals they can be taken
only on one side of the body.
The obtained results and REPP measuremetns are
the continuation of investigations by Sciesinski
(1989) carried out on young and mature foxes at
the points LI 4, LI I l , ST 36 and SI 14. Those
investigations resulted in finding a correlation
between the REPP values in young and mature
foxes at the points affecting the immune system
of animals.

Results and discussion
The mean electrical conductivity potentials were
compared for every examined point in the group
of healthy and diseased polar foxes.
The REPP values observed at the points LI 4, LI
11 and ST 36 were more than twice as high in
foxes with purulent changes on the skin as com-

As it seems, the obtained values are so promising
that they call for further investigations on more
numerous populations of animals in order to obtain mean physiological and pathological REPP
values. In the future, they can be of great diagnostic value in determining, at any time, the state
of the immune system in animals.
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Conclusions
1. Significant differences in the REPP measurements at the points Hegu (LI 4), Quichi (LI 11)
and Zusanli (ST 36) were observed between
healthy and diseased animals.
2. The differences in the REPP values in healthy
and diseased animals can be of great diagnostic
significance in the evaluation of the functional
state of the immune system in polar foxes.

3. The REPP measurements at the chosen points
(LI 4, LI 11, ST 36) for the evaluation of the
functional state of tlie immune system need
only be taken on one side of the body.
The investigations were carried out within the
program R.P.B.P. II 16 (Ministry of National
Education) "The improvement of the methods of
breeding of smal1 production animals".
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Summary

The aim of the experiment was a trial of combining the acupuncture method with prophylactic
vaccinations against typical infections in foxes:
distemper and infectious hepatitis (H.C.C.). The
experimental material comprised the cubs of polar foxes at the age of 7 weeks obtained from two
litters. The acupuncture points were localized
with the help of the apparatus Acupunctur Expert System produced by SOFT Electronic Szezecin. The points were stimulated with the stimulator ES-288 produced by the Institute of Biocybernetics and Biomedical Instrumentation of the
Polish Academy of Sciences in Warsaw. The
application of electroacupuncture in the cubs of
polar foxes at the points Hegu, Zusanli and Dazhui together with the administration of FH vaccine (distemper and H.C.C.) results in the increase
of the number of leucocytes. Also observed are
the initial reutrophilia and lymphocytopenia ( l l ,
28 days) and later leucocytosis (up to 42 days).
The electroacupuncture procedure alone applied
at the points Hegu, Zusanli and Dazhui results in
the increase of the leucocyte level. In animals
subjected to that procedure one could also observe initial neutrophilia and decrease of the
lymphocyte number 11 and 28 days after the

treatment and after 42 days in increase in the
number of lymphocytes. The administration of
the F.H. vaccine alone does not influence the
leucocyte level. Also no changes in the per cent
composition of leucocytes are observed. The
application of electroacupuncture at the points
Hegu, Zusanli and Dazhui i n polar foxes aged 7
weeks together with the prophylactic vaccination
results in the increase of cellular immunity manifesting itself by the increase of the number of
white cells and the changes in their per centual
composition.
The aim of the work

The aim of the research was to increase cellular
immunity in young polar foxes after their weaning. Acupuncture was applied as the method to
increase cellular immunity in fox cubs. A trial
was undertaken based on combining electroacupuncture with prophylactic vaccinations against
typical infectious diseases in foxes: distemper and
infectious hepatitis (Rubarth disease).
Material and method

The experimental part of the research was carried
out on the farm of polar and silver foxes at

Duchnice near Ozarow. The experimental material comprised 24 cubs of polar foxes aged 7 weeks
which originated from two litters of the vixens
B. 1712 and W. 1412. The control group amounted
to 6 animals: 3 cubs from both litters.
The cubs were fed according to the traditional
system accepted on Polish fur animal farms. The
animals were kept in the pavillion-type cages.
The acupunture points were localized with the
help of the Acupunctur Expert System apparatus
produced by SOFT Electronics Szczecin. This
apparatus is based on the computer connected
with the interface which is operated by the program based on the Ryodoraku method ( l , 2,4,5).
A new type of stimulator of the acupuncture
points was used in this experiment. It was ES-288
produced by the Institute of Biocybernetics and
Biomedical Instrumentation of the Polish Academy of Sciences in Warsaw, the laboratory headed
by T. Jaroeinski, M.S.
An electric current of 7 V voltage, 9.12 Hz frequency and 300 us impulse width was used. The
treatment lasted 15 min and was repeated three
times with 3 day intervals.
The experimental groups amounted to 6 animals
each, 3 from each female. Needle acupuncture
was applied in the control group at the non-specific points (placebo) for the immune reaction
which were located on the buttocks (gluteal
muscles).
Needle electroacupuncture was applied in the
experimental group at the points specific for the
leucocyte reaction: Hegu (LI 4), Zusanli (ST 36),
and Dazhui (SI 14).
In the first group of investigated animals the
electroacupuncture was applied at the above
mentioned points.
In the second group the electroacupuncture stimulation of the above mentioned points was aplied together with the administration of the F.H.
vaccine. The F.H. vaccine produced by the Veterinary Institute at Pulawy protects against distemper and infections hepatitis (Rubarth disease
- H.C.C.).
After the vaccination the needle electroacupuncture procedure was aplied three times with 3 day
intervals at the points Hegu, Zusanli and Dazhui.
The third group received only the F.H. vaccine.

Blood for examination was collected from a limb
after cutting off one claw prior to the stimulation
and vaccination at 4, 11, 28 and 42 days.
The number of white blood cells was determined
and their qualitative picture was evaluated (acc. to
Arnett Schilling). The results were evaluated statistically using t-Student test at the significance
level p=0.05 and p-0.0 1.
Results and dlscussion
Table 1 presents the mean leucocyte level in
young polar foxes after the electroacupuncture
procedure at the points Hegu, Zusanli and Dazhui
and after the electroacupuncture stimulation of
the above mentioned points together with the
F.H. vaccine, and after the administration of the
vaccine alone. The use of the F.H. vaccine alone
did not cause a mean leucocyte level increase.
In the experimental group, which received the
F.H. vaccine and then three times repeated electrostimulation at the points Wegu, Zusanli and
Dazhui, one can observe a highly significant increase of the leucocyte numbers 4, 11, 28 and 42
days after the treatment.
In the third investigated group, which received
only the electroacupuncture treatment at the
points Hegu, Zusanli and Dazhui, a highly significant increase in the mean leucocyte levels is observed at 4, 11, 28 and 42 days after the treatment.
The percent composition of leucocytes in 7 week
old polar foxes after the administration of the
F.H. vaccine.is presented in table 2. No clear
changes in the per cent composition of leucocytes
are observed on the fixed data.
Table 3 presents the composition of leucocytes in
the cubs of polar foxes after the administration of
the F.W. vaccine together with the electroacupuncture treatment. At 11 and 28 days one can
observe an increase in the number of segmented
and rod-like neutrophils and the decrease of
lymphocytes. 42 days days after the electroacupuncture treatment one can note the per cent
decrease of segmented neutrophils but the increase of the number of lymphocytes.
Table 4 presents the per cent composition of leucocytes in 7 week old polar foxes after the electroacupuncture stimulation of the points Hegu,
Zusanli and Dazhui. Twice, at 11 and 28 days
after the last treatment there was observed an
increase of lymphocytes. At 42 days the number
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of lymphocytes increased
neutrophils decreased.

and

segmented

rabbits and observed that the simultaneously
applied electroacupuncture produced better response than that observed in the control animals.
The obtained results partly agree with those obtained by Sciesinski and Frint (6) in case of the
acupuncture stimulation of the skin at the points
Hegu, Zusanli and Dazhui in young polar foxes.

Wu and Han used electroacupuncture in rabbits
and investigated the immune reaction to the
typhoid antigen (7) administered at the same
time. Other Japanese authors, Hatai et al. (3) administered bovine plasma albumins to rats and

Table 1. The mean leucocyte level (thousands) in young polar foxes after the electroacupuncture
procedure at the points Hegu, Zusanli and Dazhui together with the administration of the F.H.
vaccine.
Control group
Examination
dates
X

Prior to
treatment 9,208
4 days after
treatment 8,883
11 days after
treatment 10,400
28 days after
treatment 10,000
42 days after
treatment 9,700

v

Group I - F.H.
vaccine alone

Group II - F.H.
vaccine and
electroacupuncture
X
v

v

X

Group III electroacupunc ture
alone
X
v

6,46

10,617'

9,75

10,233

17,86

9,342

3,18

5,30

8,508

15,93

14,917"

6,43

13,692"

2,35

5,97

9,758

16.00

14,833"

8,59

14,333"

4,45

8,29

9,308

7,48

15,275"

3,83

13,892"

4,05

7,02

9,900

7,81

13,433"

2,59

12,457"

4,67

x - the mean number of leucocytes in 1 mm3 blood
v - variability coefficient
** - differences highly significant statistically (p=0.01)
* - statistically significant differences (p=0.05)
Table 2. Per cent composition of leucocytes in 7 week old polar foxes after the administration of the F.H.
vaccine.
Examination
dates
Prior to the
treatment
11 days after
the treatment
28 days after
the treatment
42 days after
the treatment

P
K

D

S
K

D

L
K

D

E
K

D

M
K

D

0,3

0,4

37,O

32,O

50,O

59,O

2,O

3,o

2,o

2,o

0,4

0,3

37,9

34,l

49,O

57,8

3,O

4,o

1,o

1,o

0,3

0,3

40,O

35,O

55,7

58,7

2,O

4,o

199

1,9

0,5

0,3

39,O

33,O

56,s

60,7

2,O

4,o

2,o

2,o

P - rod-like neutrophils
E - eosinophils
M - monocytes
D - experimental group

S - segmented neutrophils
L - lymphocytes
K - control group
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Table 3. Per cent composition of leucocytes in 7 week old polar foxes after the administration of the
F.H. vaccine and electroacupuncture at the points Hegu, Zusanli and Dazhui.
Examination
dates
Prior to the
treatment
1 1 days after
the treatment
28 days after
the treatment
42 days after
the treatment

P
K

D

S
K

D

L
K

D

E
K

D

M
K

D

0,3

0,3

37,O

30,O

50,O

60,O

2,O

4,o

2,O

3,O

0,4

0,7

37,9

40,O

49,l

51,O

3,O

5,1

1,o

2,4

0,3

0,7

40,O

37,O

55,7

55,8

2,O

4,o

1,9

3,o

0,5

0,3

39,O

25,O

56,8

67,8

2,O

3,o

2,o

4,o

P - rod-like neutrophils
E - eosinophils
M - monocytes
D - experimental group

S - segmented neutrophils
L - lymphocytes
K - control group

Table 4. Per cent composition of 1eucoc)tes in 7 week old polar foxes after the electroacupuncture
stimulation at the points Hegu, Zusanli and Dazhui.
Examination
dates
Prior to the
treatment
1 1 days after
the treatment
28 days after
the treatment
42 days after
the treatment

P
K

D

S
K

D

L
K

D

E
K

D

M
K

D

0,3

0,5

37,O

28,O

50,O

59,O

2,O

3,o

2,o

3,1

0,4

0,4

37,9

46,5

49,l

47,O

3,O

3,o

1,o

3,l

0,3

0,5

40,O

38,O

55,7

52,9

2,O

5,o

1,9

4,1

0,5

0,4

39,O

26,O

56,8

67,6

2,O

3,o

2,o

3,o

P - rod-like neutrophils
E - eosinophils
M - monocytes
D - experimental group

S - segmented neutrophils
L - lymphocytes
K - control group

Summary

1. The application of the electroacupuncture
procedure at the points Hegu, Zusanli and
Dazhui in the cubs of polar foxes together
with the administration of the F.H. vaccine
results in the increase of leucocytes. Aso observed are initial neutrophilia and lymphocytopenia (1 l , 28 days) and subsequently lymphocytosis (42 days).

2. The application of the electroacupuncture
procedure at the points Hegu, Zusanli and
Dazhui causes the increase of leucocyte levels.
Also, initial neutrophilia and the decrease of
lymphocytes were observed after the treatment
(1 1, 28 days) and then the animals showed an
increase of lymphocytes (42 days).
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3. The administration of the F.H. vaccine alone
does not affect the mean leucocyte level. No
changes are observed in these animals in the
per cent composition of leucocytes.
4. The application of the electroacupuncture
procedure at the points Hegu, Zusanli and
Dazhui in 7 week old polar foxes together
with the prophylactic vaccination (against
disternper and H.C.C.) causes the increase of
the cellular immunity manifesting itself by the
increase of the number of white blood cells
and changes in their per cent composition.
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Abstract
A computerized inventory is made of causes of
death in 2509 mink from records of necropsies
and additional laboratory investigations for the
period 04-1986 until09- 1989. The animals were
centrally sent in for routine post mortem examination. For different periods in the cycle of mink
breeding and production, gross pathological and
etiological/disease findings were calculated. Intestinal problems appeared to peak in spring, the
reproduction period, and in winter, during the
slimming period. Urogenital lesions were highest
in summer and autumn; and pneumonia and hepatic lesions including lipidosis during moulting
and slimming periods.

products. Animal losses are influenced by the
quality of the feed and other animal husbandry
factors. Seasonal influences and the life cycle of
the animals further markedly influence disease
incidences. Prevalences of mink diseases and causes of death in Western Europe are recorded in
Sweden ( ~ a h l s t r o m ,1987), Denmark (Hansen,
1988; Therkildsen, 1989) and Slovakia (Knezik et
al. 1982). In a paper of Visser e t al. (1988) data
concerning pathological findings in mink from
the Dutch veterinary faculty farm recorded for
the period 1965 - 1976, and the prevalence of
lesions and of urinary stones in particular in mink
of a single private fur farm are described.

The numbers of lesions found are quantified and
discussed. Commercial feed appeared to be associated with an increase of intestinal problems,
whilst animals of self compounders showed more
renal lesions probably reflecting less balanced
rations.

This report deals with the present health/disease
situation in the Netherlands based on centralized
health accompaniment.

Introduction
Economy of fur industry can be seriously impaired by animal losses. In most Western European countries fur animals are fed slaughter waste

Production of mink is realised in an annua1 cycle
which can be divided in five major periods (Table
1).
The Dutch Mink Farmers Association (N.F.E.)
offers its members post mortem and in vivo diagnostic possibilities for dead or diseased mink at
the Animal Health Service in Boxtel. Usually dead
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animals are sent in for autopsy, but also faeces-,
skin-, blood,- or tissue samples are offered for
examination depending on the reason for the
investigation.
For the current inventory only data recorded
from the autopsies were used, including additional investigations carried out on samples taken
during necropsy. Frequency-calculations of pathological findings were worked out and related

to different periods of the production cycle in
order to reveal important pathological signs or
diseases in mink.
Unfortunately the data of this report are not suitable for epidemiological purposes. They supply
sufficient evidence, however, to indicate an increasing importance of multifactorial causes of
diseases in the present mink farming in the Netherlands.

Table 1. Periods in the production cycle of mink in the Netherlands.
Period
I
II
III
IV
V

Time of the vear
March l - April 20
April 21 - June 30
July 1 - August 31
Sept. l - Decem. 15
Decem. 16 - Febr. 28

Period descri~tion
reproduction
whelping-suckling
growing
moulting
slimmina

Materials and methods
During 33 years (April 1986 - September 1989),
2509 dead mink from about 300 mink farms in
the Netherlands were sent in for autopsy. Gross
pathology was performed. In the majority of
cases, when (pathological) findings were noted,
further laboratory investigations were performed,
e.g. bacteriology, histology, immunology for vira1
agents and parasitology, in order to reveal the
probable cause of death or disease being present.
All these laboratory methods used were routine
diagnostic techniques generally applied for mink
disease.
On each individual farm the actual feed-compounder, at the time of sending the mink for autopsy, was known. A limited number of farmers
supplied home-compounded food. On one single
farm, death rates were studied in different production periods. All data of pathological and
additional findings combined with origin of the
feed and the time of investigation (year and
period of production cycle), respectively, were
codified for central computerizing. The data of
the present study from the central computer were
obtained in separate ASCII files and further calculated on an MS-DOS personal computer in
cross tables and on frequency distribution tables
using the program SPSS.
Results
Over the years the number of animals sent in per
period, was fairly consistent, except for period II

(whelping-suckling period). In 1987 and 1988
higher percentages found in period II, which can
partly be explained by a special inventory on pup
mortality (Van Beek & De Jonge, 1988).
Periods II, III and IV showed a higher number as
compared to periods I and V, probably reflecting
higher animal density on the farms in these periods. During period IV of the animal's production
cycle (moulting time) the highest number of mink
was sent in for autopsy (table 2).
To get information on the percentage of animals
sent in for necropsy, on a single farm the number
of deaths were counted as percentage of the animals present on the farm. However, there was an
annua1 variation; it showed an up to 6-fold increase in periods II and III, compared to other
periods, for both adult female mortality and pup
mortality (data not shown).
Frequencies of different post mortem findings are
shown in table 3 and fig. 1. Per autopsy carried
out, more than one pathological finding could
have been recorded, so total percentages given in
the table exceed 100%.
Diseases of liver and digestive tract show high
incidences. Animals suffering from any disease,
for a distinctive period of time, will show signs of
a negative energy balance. In relationship to this
dysbalance mink easily develop hepatic lipidosis.
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Table 2. Number of mink investigated in different production periods (4/86
ges of total (n=2509).
Period
I
II
III
IV

1986
0.2
8.9
16.1

1987
1.5
11.2
5.1
9.0

1988
1.9
7.0
5.5
11.4

1989
2.1
4.3
6.1
-

- 9/89) i n percenta-

Total
5.5
22.6
25.6
36.5

Table 3. Gross pathological findings in percentages per sampling year {A=04(86-03/87 (n=726),
B=03/87-03/88 (n=770), C=03/88-03/89 (n=697), and D=03/89-09/89 (n=316).
Swollen liver
Cachexia
Gastric ulcers
Enteritis
Peritonitis
Pneumonia
Congestion of lungs
Pleuritis
Nephritis
Cystitis
Urolithiasis
Swollen spleen
Cardiac musc. degeneration
Hydropericardium
Negative

)

28.0
0.7
9.2
8.4
0.6
15.6
1.8
5.4
19.8
12.0
3.0
O. 1
O. 1

29.5
3.4
6.6
17.5
0.5
6.4
2.1
3.1
8.3
5.6
3.2
12.6
2.5
1.3
6.5

-

13.5

% of total investigated(n=2539)

FATTY LIVER
LIVERDEGENERATION
EMACIATION
STOMACH ULCERS
ENTERITIS
PERITONITIS
PNEUMONIA
CONGESTION of LUNGS
PLEURITIS
NEFRITIS
CYSTITIS
UROLITHIASIS
SPLENITIS
DEG. o l HARTMUSCLE
HYDROPERICARD
NEGATIVE

II

5

10

15

20

15.8
5. l
7.6
14.9
0.3
0.3
1.3
0.9
6.6
8.5
5.1
8.5
5.4

-

13.6

ce. For pneumonia and pleuritis (table 3) the
numbers appear to decrease in subsequent years.
Since 1988 a new vaccine against Pseudomonas
aeruginosa was introduced and no further cases of
Pseudomonas-related pneumonia were found on
the farms which had their animals vaccinated
against this agent.

FIG.I:POSTMORTAL FINDINGS

O

26.4
3.3
10.6
20.5
3.2
6.2
1.3
1.1
14.3
7.7
4.9
13.9
0.6
1.9
17.4

25

__ J

I

Concerning the digestive tract, nutritional disorders may have been important as well in contributing to a high incidence of energetic dysbalan-

In table 4, the etiology or diseases are shown as
coded on the autopsy reports. Mink distemper,
Aujeszky's disease and botulism appear to represent monofactorial causes of disease. In a high
number of other cases, however, a complex etiology may be expected, especially in those with a
positive bacteriological score, including Pseudomonas aeruginosa.
Over the 34 year period (table 4) a serious outbreak of botulism was recorded. Only once since
that outbreak, screening for Clostridium botulinum of pup mink feed became routine. In 1988 a
serious number of Aujeszky's disease cases was
recorded. Incidences of diseases with a complex
etiology, e.g. diseases of the digestive tract, those
of the urogenital system and so called "nursing
sickness" are responsible for the high percentages
of E. coli, Staphylococcus, Streptococcus and
Campylobacter spp. isolated.
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Table 4. Etiology/disease (% per sampling year (see legend table 3) and % of total number of
animals investigated n=2509) as concluded from pathology reports.
Aleutian disease
Aujeszky's disease
Dis temper
Mink virus enteritis
E. coli
Staphylococcus spp.
Streptococcus spp.
Pseudomonas aeruginosa
Campylobacter spp.
Botulism

3.6
0.7

9.9
0.3

13.5
13.4
5.9
9.1
0.3
2.9

1.O
17.1
7.8
4.7
4.8
0.7
0.7

-

-

Percentages of post mortem findings specified per
period and given in table 5 and of etiology/disease in table 6, show relatively high counts for
urogenital diseases in periods III and IV. In absolwte numbers, these periods are also the highest.
Whereas cystitis was mostly found in periods III
and IV, urolithiasis was seen in nearly equal percentages during all periods. Diseases of the urogenital tract, and more specific of bladder and
kidneys, are important in period III. The present
findings were generally in agreement with those
of other authors about this problem in weaned
young males (Visser et al., 1988; ~ahlstronz,
1987; Witte and Zimmerman, 1985). Staphylococcus spp. are predominantly isolated from these
cases and favour the importance of a septic component in urinary tract pathology.
Pathophysiological processes nearly always tend
to involve more than one organ system. For this
reason for the four most important organ systems
affected, the data were listed. In fig. 2 they are
graphically presented as percentage of the total
number of mink investigated per period.
In dividing pathological findings affecting the
same organ or organ system per period, the importance of diseases with multifactorial causes is
demonstrated. Especially diseases affecting the
digestive tract appear to dominate, mainly in
periods I and V. In period V, the slimming period, mink fed previously to extreme fat condition,
receive less feed which, moreover, contains a
lower caloric value. A number of these animals
then develop hepatic lipidosis due to this treatment. The gross picture of gastro-enteritis noted
in this period, can be related to this slimming as
well.

2.2
-

4.3
13.1
3.6
O. i
27.8
11.6
5.6
4.2
4.3
2.9

-

1.6
18.4
2.2
1.6

-

1.3
5.1

5.5
3.9
1 .O
0.6
20.7
9.8
4.9
5.3
1.9
2.5

(table 6). In period IV Pseudomonas shows the
highest incidence.
Distemper in unvaccinated mink may occur in all
periods. This disease had a peak in period II due
to a single serious outbreak on one farm just after
whelping.
Immunecomplex- type nephritis (mainly caused by
Aleutian disease [AD]), although having a low
prevalence due to intensive serological screening
for AD and eradiction of positive animals, is a
relative important finding in period V.
The relationship between feed compounder and
the prevalent pathological findings is given in
table 7. Mink feed delivered by three different
industrial compounders (A.B.C) seems to be associated with more enteritis problems than feed
produced by the self compunders (D). On the
other hand, the latter category had more problems
with diseases of the urogenital tract and the liver
probably indicating a less balanced feed composition.

fig.2:AFFECTED ORGANSYSTEMS
% affected organsysterns per period

investi~ationperiod: 41'86

LIVER

- 9/'89

OIQESTIVE TR. RESPIRATORY T R . UROGENITAL TR

AFFECTED ORGANSYSTEMS
m PERIOD l (n-137)m PERIOD I i n - i 6 8 ; n PER1,:C
PERRIOD V l n - 9 1 5 1 0 PEQIOD :ln-ZLLi!

Lung diseases appear to be relatively unimportant. In period III E.coli, and to a lesser extend
Streptococcus spp. are isolated from pneumonia

l

;7=5JC

i

Table 5. Gross pathology findings per period, as percentage of total number per period
(4186 - 9/89).
Post:.nortem findings
Swollen liver
Cachexia
Gastric ulcers
Enteritis
Pneumonia
Pleuritis
Nephritis
Renal degeneration
Cystitis
Urolithiasis
Endometritis

I

II

16.1
8.8
11.7
35.0
4.4
5.1
5.1
9.5
2.2
2.2

16.0
1.4
4.9
13.2
2.3
0.9
3.2
4.8
2.3
2.3
3.0

-

Period
III
11.6
1.3
4.2
11.4
6.4
3.6
11.9
3.3
4.1
4.1

IV

V

30.2
0.8
9.2
14.7
13.0
3.4
13.1
7.1
4.5
4.5
-

48.6
14.1
17.7
32.5
4.4
3.2
15.7
18.5
5.6
5.6
-

Table 6. Etiology/disease per period, as percentage of total number investigated per period
(4186 - 9/89).
Etiology/disease
Aleutian disease
Aujeszky's disease
Disternper
Mink virus enteritis
E.Coli
Staphylococcus spp.
Streptococcus spp.
Pseudomonas aeruginosa
Campylobacter spp.
Botulism

I
(n=137)
8.O
2.2
3.6
21.9
3.6
8.0
3.6
-

II
(n=568)
3.2
0.7
3.9

Period
III
(n=640)
1.6
8.9
0.5

20.1
7.4
3.2
0.5
1.8
3.5

15.9
13.6
5 .O
1.9
1.6
3.4

-

IV
(n=915)
7.3
3.6
1.O
23.9
11.0
6.2
12.1
1.4
2.2

v
(n=249)
13.6
0.4

-

21.7
4.0
2.0
2.8
3.6

-

Table 7. Postmortem findings related to origin of mink food (industrial feed compounders: A, B,
C; self compounder: D) given as percentages of total number of animals investigated per feed
compounder.
Gross findings
Swollen liver
Cachexia
Gastric ulcers
Enteritis
Pneumonia
Nephritis
Cystitis
Uroli thiasis

A

(n=680)
13.1
1.O
5.3
11.0
4.6
3.1
4.4
2.1

B
(n=465)
17.6
0.6
4.5
12.3
5.4
3.7
4.3
2.2

C
(n=930)
18.2
3.4
9.9
15.1
5.4
7.1
5.9
3.9

D
(n=411)
26.5
4.1
7.5
7.3
8.3
13.1
8.8
4.4
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As a consequence of the computerized coding
system used and the final counting on separate
ASCII files using MS-DOS, was not possible to
connect the necropsy findings with the etiology
for the same animals. On performing prospective
studies on series of patient data it is extremely
important to consider all possibilities carefully
beforehand.
The peak periods of number of mink sent in for
autopsy, appeared to occur in the whelping-suckling, growing and moulting periods, probably
representing relevant animal losses on the Dutch
mink farms. Most animals were sent rather regularly per period per year (table 2), indicating the
material might be a representative sample.
The centralized diagnostic centre for fur animal
diseases appears to be an optimal structure for
diagnosing and eradicating monofactorial infectious diseases. In multifactorial diseases this is
much more difficult, because local husbandry
factors largely influence the final outcome. One
of these multifactorial problems appears to be the
hepatic lipidosis as a result of energy dysbalance.
Mainly during the moulting period, but particularly in the slimming period of the breeding animals, it occurs as a secondary change to especially
gastro-enteric diseases. The slimming has to be
performed to get the animals in optimal breeding
condition, whilst they had to be fattened before
to be able to select the best animals. At the start
of the breeding period, animals even died of
cachexia, as reflected by the highest prevalence
of that finding in period I.
Since gastric ulcers are generally accepted to be
related to stress, the ulcers during the slimming
period can indicate the slimming to be associated
with serious stress for the animals. These findings
ask for better management of the breeding mink
in general and these periods in particular. Selecting future breeding animals previous to extreme
fattening, for instance by using selection-indexes,
may help to reduce this phenomenon.
Renal lesions showed a top in period V, associated with a peak in Aleutian disease positive animals, suggesting a relationship between both.
From literature the occurence of glomerulonephritis is well known as a pathomorphological finding associated with AD. The gross finding of
swollen kidneys, however, may also have been
caused by septic degeneration or pyelonephritis.
The latter can be related to bacterial (Staphylococcus in particular) infection and urolithiasis.

The weak association of urinary tract infection
and urolithiasis as shown from table 5 differs
from the findings described by Visser et al.
(1988). This may have been caused by different
examination methods used and a special selection
of autopsy material (from one farm; cornpounding
its own feed) in the latter study.
Most cases of pneumonia were recorded during
moulting. Climatological factors, this (autumn)
period being the most moist one, have probably
enhanced the spread of infectious agents. Similar
findings are recorded for other animal species in
this period in The Netherlands and for mink in
,
Pseuother countries as well ( ~ a h l s t r o m1987).
donzonas-infection appeared to have its peak in
the same period (table 6 ) .
Enteric disease was found to show peaks in periods I and V. The increase in food consumption in
period I and the decrease of it during period V,
representing the slimming period, have probably
been important factors in its multicausal etiology.
In young animals, during periods III and IV, some
outbreaks of apparent mink virus enteritis (table
6) and epizootic catarrhal enteritis (3-days enteritis (data not shown; Sherz et al., 1984; Van Beek,
1986)) occurred. Enteric syrnptoms and signs can
also be associated with Aujeszky9s disease. Gross
serosal haemorrhages and the typical immunoperoxidase-staining helped to get the final diagnosis (Kimman and Van Oirschot, 1986)
Most cases of Aujeszky's disease were recorded in
period III, the summer period. It was found
especially on farms located near swine production
areas (Van Beek, 1988). The depression of its prevalence amongst swine will hopefully decrease its
incidence on mink farms.
Screening of poultry waste products (as comp o u n d ~for mink feed) for botulism toxin, seems
to be an effective method in the prevention of
botulism, especially in young mink, from three
weeks of age untill about three weeks after the
vaccination against botulism.
Concerning feed-compounders: the industrial
ones appeared to raise a few more problems with
enteric diseases, whereas the individual comp o u n d ~appeared to give more renal lesions reflecting less balanced composition.
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The examination of intestinal parasitofauna in
coypu (Myocastor coypus, Molina 1782) from
closed husbandries with particuliar regard to
coccidia.

Witold Scheuring.
The testing of 1059 apparently healthy slaughtered coypus and 43 sick animals during the year
(1984 -1985), stated that: 1. The infection with
intestinal parasites was 38.9%, nematodosis 28.5% and coccidiosis - 19.5%. 2. Nematode infections which were most common: Trichuris
myocastoris -20.5%, Strongyloides myopotami 13.1% and occasionally -Trichostrongylus sp.
(0.09%). 3. Six species of Coccidia were discovered - three of them are new for Polish parasitofauna, they are: E. myopotami, E. nutriae and
E. fluviatilis. 4. Clinical and sectional forms of
coccidiosis in the intestinal epithelium from the
duodeunum to rectum were caused by E. coypi in
the given period of time. 5. There was seasonal
incidence in extensiveness and morability of coypu coccidiosis (June-September) and intensification of nematodosis during the winter. 6. There
was a greater percentage of extensiveness of coypu verminous diseases - in the standard hue (to
11°/o), in the younger ones to 6 months (to 5.5%)
and females (to 5.1%). 7. There was greater vermination of coypu found in those descending
from the Gorzow province (to about 12%) than
from breeds found in Zielona Gora province.

for virion DNA was 10% and was detected in the
intestine on PID 6. However, replication of the
virus apparently peaked at PID 4. The number of
MEV replicative-form DNA and mRNA molecules was found to be approximately 250,000 copies
per infected lymph node cell or crypt epithelial
cell. The localization, levels, and time course of
vira1 replication have important implications for
the pathogenesis of MEV-induced disease. The
data presented on MEV are correlated with earlier
results on the other mink parvovirus, Aleutian
disease parvorirus, and a possible explanation for
the remarkable differences in pathogenesis of
disease caused by these two parvoviruses is discussed.
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Figure. Specific antibody titers in serum and bile
measured by HI analysis of erythrocytes from the
African green monkey. Blood samples were taken
all 11 animals 4 days prior to infection.
infection, two animals were killed every
day and serum and bile were obtained at
psy. The results are presented as the mean
nd standard deviation of the two samples.

Thesis: Zeszyty Naukowe Akadenzii Roliziczej we
Wroclawiu. Rozprawa Habilitacyjna nr 8 1 , 4 1 pp,
1990. 21 figs., 8 tables, 76 references. In POLH.
Su. ENGL. Author's sunzrnary.

Journal of Virology, vol. 64, No. 6 , p. 2768-2779,
1990. 10 figs., I table. Authors' abstract.

Analysis of experimental mink enteritis virus
i~ifectionin mink: In Situ hybridization, serology, and histopathology.

Violet mink develop an acute disease after experimental infection with Aleutian Disease Virus
(ADV) isolate ADV SL3.

Ase Uttenthal, Steen Larsen, Ebba Lund, Marshall
E. Bloonz, Torben Storgdrd, S~lrenAlexandersen.

L. Haas, P. Wohlsein, G. Trautwein, B. Stolze,
O.-R.Kaaden.

Strand-specific hybridization probes were used in
in situ hybridization studies to localize cells containing mink enteritis virus (MEV) virion DNA
or MEV replicative-form DNA and mRNA. Following the experimental MEV infection of 3month-old unvaccinated mink, a significant increase in serum antibodies to MEV was detected
at postinfection day (PID) 6, 2 days after the
onset of fecal shedding of virus. Prior to the appearance of virus in feces, vira1 DNA could be
detected in the mesenteric lymph node and intestine. The largest percentage of cells positive

Six Aleutian (aa)-genotype violet mink were infected intraperitoneally with the Aleutian Disease
Virus (ADV) bone marrow derived isolate ADV
SL3. All animals developed virus-specific antibodies and hypergammaglobulinaemia. Mortality
during the fourteen week duration of the infection was 50%. The virus induced (histo)pathological lesions typical for Aleutian Disease. By immunohistochemical examination using a virus capsidspecific monoclonal antibody vira1 antigen was
detected in lymph nodes, spleen, kidneys and
once in hepatic Kupffer cells. By southern blot
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and in situ hybridization studies with strand-specific RNA probes able to distinguish vira1 replicative forms from merely sequestered genomic
DNA, ADV replication was detected in mesenteric lymph nodes and spleen. In one mink DNA
replicative forms were also found in bone marrow
cells or mononuclear cells of the peripheral blood,
respectively. Only single-stranded vira1 DNA was
detected in liver, kidney, gut and lung of infected animals. From Southern blot hybridization
results a different, possibly organ-specific permissiveness of ADV in vivo is suggested.

nificantly higher in healthy mink than in ADVinfected mink. This difference is especially remarkable since the serum immunoglobulin concentration of the ADV-infected mink was three
times higher than the serum immunoglobulin
concentration of the normal mink.

VeterinaryImmunology and Inznzu1zopathology,23,
179-186, 1989. 3 figs., I table, 20 references.
Authors' summary.
Serological survey for antibodies to Aleutian
disease virus in mink on several breedi~igfarms in
Czechoslovakia.
T. Z uf f a , O. Rejholcova.

Of 6006 mink (aged 1-2 years old from 10 farms)
that were examined by countercurrent electrophoresis using a kit from East Germany (AleutenTest Dessau), 2406 (40%) were positive for antibodies to Aleutian disease virus. The prevalence
decreased from 5 1% to 23% in 1988.

Veterinarstvi, 39, 11, 494-496, 1989. 1 fig., 3
tables. In CZEC. CAB-abstract.

Figure. Kidney of mink no. 1703. Immunohistological demonstration of ADV structural proteins
in the mesangium of a glomerulus (arrows).
J . Vet. Med. B 37, 106-117, 1990. 5 figs., 2tables.
Authors' sumnzary.

Mink with Aleutian Disease have autoantibodies
to some autoantigens.
S . Mouritsen, B. Aasted, M. Hoier-Madsen.

Thirty mink infected with Aleutian disease virus
(ADV) were found to have elevated levels of
antibody to double-stranded DNA (dsDNA) in
their sera when compared to 30 healthy mink.
The anti-dsDNA antibody levels in the diseased
mink were, however, not found to correlate with
the total amount of immunoglobulin. This was a
common observation for all autoantibodies tested.
The concentration of rheumatoid factors of IgG
class, but not those of IgM class, was found to be
significantly higher in the diseased mink at the
chosen level of significance (p<0.01) IgG antibodies to thyroglobulin were likewise significantly
higher in the ADV-infected mink. Unexpectedly,
we found IgG antibodies with specificities for
cardiolipin and mitochondrial antigens to be sig-

Detection of intracellular canine distemper virus
antigen in mink inoculated with an attenuated or
a virulent strain of canine distemper virus.

Using an indirect immunofluorescence technique,
the distribution of vira1 antigen in various tissues
and blood mononuclear leucocytes was studied in
wild mink, either vaccinated with an attenuated
vaccine strain on canine distemper virus (CDV) or
experimentally inoculated with the virulent Snyder-Hill strain of CDV. Viral antigen was detected in cells of the lymphoid system 6 to 12 days
after vaccination. From 2 to 3 days after inoculation with the virulent strain, CDV antigen was
demonstrated in cells of the lymphoid system and
during the incubation period, the antigen had
spread to the epithelia and brain at days 6 and 12,
respectively. In clinical cases of acute fatal canine
distemper, the vira1 antigen was detected in a
wide variety of tissues, including the cells of the
lymphoid system, epithelial cells of skin mucous
membranes, lung, kidney, and cells of the CNS:
The diagnostic importance of CDV antigen detection is discussed on the basis of these findings.

A m J Vet Res. ( U S A ) , Vol. 5 0 ( 9 ) p. 1616-1620,
1989. 2 figs., 2 tables, 12 references. Author's
summary.
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Infections in mink with seal-derived morbillivirus.
M. Blixenkrone-Moller, V. Svanssoiz, P. Have,
A. Botner, J. Nielsen.
Morbillivirus derived from diseased harbour seals
(phoca vitulina) has characteristics of acute virulent canine distemper virus infection in mink.
The infection induced a disease resemblinn the
acute systemic and nervous form of canine distemper.

gram is the base for the treatment. Gentamycin
was succesful in this outbreak with serotypes 0:6
and 0:2.
Der Deutsche ~elztierzuchter6 4 , 4 4 , 1990. 1 table.
In GERM. Su ENGL. Author's sunznzary.
Infectious factorial diseases in domes ticated
small animals (fur bearing animals, meat alid
angora wool rabbits).
H. Ch. ~ o l i g e rS.
, Matthes.

Days post t n o c u l a l i o n

Figure. Four mink inoculated with primary sealderived morbillivirus. A total lymphocyte counts.
B Percentage of CDV antigen positive peripheral
blood mononuclear leucotyes (PMNL) detected by
indirect immunofluorescence.
Archives uf Virology, 106, 1-2, 165-170, 1989. 1
fig, I table, l l reference. Authors sunzrnary.
Abscesses on the head of mink with Pseudomonas-aeruginosa- komplication.

Infections with Pseudomonas aeruginosa may
cause abscesses on the head of mink. The resisto-

Infectious factorial diseases of domesticated small
animals are infection dependent diseases, whose
pathogenesis is finally activated by additional,
secondary factors, that influence the multiplying
and spreading of latent and clinical symptomless
infective agents present in the animals. These
factorial diseases are not automomous infectious
processes, but only special types and courses of
diseases by secondary activated infective agents.
Secondary factors may be of exogenous origin
(housing, climate, feeding, managing) or may
arise by endogenic processes (immunity, resistance dysregulations). In fur bearing animals and
rabbits infectious factorial diseases arise by activation of latent, symptomless infections of mucosal tissue in the nasal and oral cavity, in the
intestinal tract, in the descending urinary tract
and on the skin. The majority of infection activating secondary factors originate in poor housing
conditions, extreme climate, malnutrition and
simultaneous infections, but also animal specific
situations and immunsuppression may influence
the activation of latent infections. - Typical factorial diseases in fur bearing animals and rabbits
are: the infectious coryza (Pasteurella multocida,
Bordetella bronchiseptica) in rabbits, Coli-dysenteria and enterotoxemia in rabbits and herbovoric
fur animals, the ascending infections of the urinary tract, particularly in young male minks, and
the different types of microbial dermatitis in all
small animals. In the prevention and control of
infectious factorial diseases the improvement of
housing and living conditions as well as feeding
the animals with species specific and unobjection
food are most important and essential measures.
Berliner und Mueizchener Tieraerztliche
Wochenschrift (Germany, F. R.), v 102(11), p.
364-371,1989. (8 tables, 25 references. In GERM.
Su. GERM, ENGL. Authors' summary.
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Selection and breeding during tke history of fur
farming.

ted in 1983 the principles of breeding strategies in
Norway, defining the breeding goals and the activities.

Einar J. Einarsson, Outi Lohi.

Breeding work with mink and foxes has during
the history of fur farming been based on phenotype selection. Fur quality traits have been emphasized in the selection but body size and reproduction have also been taken into account.
The genetic gains have been dependent on the
farmers' ability to judge their animals accurately,
and the possibilities of achieving new genetic
material. In times of population & increase, marked selecton differential of the traits is assumed
to have been small.
There have not been clearly defined breeding
goals. The farmers have individually defined
their own breeding goals, based on the organizations' constitutions, exhibitions rules, guidance
and market analysis.
In the seventies the computers were, for the first
time, used in the breeding work with mink and
fox, and made it possible to calculate indices. The
breeding programmes in Scandinavia are organized by the farmers organizations.
The index calculations are based on reproduction
and fur- or pelt quality traits. The number of
traits included in the indices and the importance
of each trait may vary from one country to another and also between farms.
In the future breeding work it is important to
have exact defined breeding goals, with regards
to both quality and quantity, and to aim the strategies towards these defined goals. In the selection program accurate indexes are fundamental,
and the computers an important tool.
Based on new breeding methods and biotechnology, the breeding programs must be evaluated and
optimized.
NJF Report No. 60, 15 pp, 1990. 1 fig., 1 table, 43
references. In NORG.
The norwegian field recording system.

Kai-Rune Johanrzesseiz.

The Norwegian Fur Breeders Association presen-

One of the major activities is the Field Recording
System (PI(), which is based on a central processing of data collected from the farm and from
the auction houses. The farmer reports reproductive traits and the pelt grading results are collected from the auction houses by means of individually numbered skin tags. There are two independent breeding values (indices) which are calculated from these data; one for reproductive
traits measured as number of live pups at 3 weeks
per mated female, and one for pelt quality measured as pelt quality in the ordinary auction pelt
grading system.
The reproductive traits from the farm may be
reported as written information or by means of an
electronic portable terminal which transfers the
data set to the central computer by telephone.
In 1990 there were approx. 390 active member
farms in the system. They reported data on 38,000
breeding females altogether, (foxes and mink).
This is about 19% of the breeding stock in Norway and was distributed on aporox. 10,500 mink,
16,400 silver foxes and 1 1,000 blue foxes. The
reproductive results for these breeding females
measured as number of live pups at 3 weeks per
mated female was: Mink 4,8, Silver fox 3,0, blue
fox purebred 5,4 and blue fox interspecies 4,2.
The fox mating circles are cooperations based on
progeny testing of male foxes. The male foxes are
tested regarding the reproductive performance of
their daughters and the pelt quality of their offspring. Registration of the data and computing of
the indices occurs within the Field Recording
System. In 1990 there were 15 fox mating circles
in activity with 4,140 silver fox females and 1,635
blue fox females. The indices are standard indices
based on linear regression. They are standardized
to a mean of 100 and a standard deviation of 10
(for the progeny testing indices the mean is 200).
The Field Recording System is constantly undergoing development and progress. There are preparations now for a revised breeding plan, which
will be the basis for further development of the
system.
NJF Report No. 60, 11 pp, 1990. 4 figs., 4 tables,
6 references. In NORG.
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Effect of parents9eolour type on colour and quality of sllver foxes.
Nilkka Kenttamies
During the last few years the proportion of offcolour silver fox pelts has increased. Therefore
silver foxes with a brownish colour have been
separately classified as silverfox brown type. This
may be due to the fact that some silver foxes are
produced through cross foxes, and in addition,
animals of medium quality have been accepted
for breeding because of the increased production.
The purpose of this investigation was to study the
effect of parents' colour type on colour traits and
quality of live silver foxes as well as pelts.
The material used was from the Turkis-Sampo
farm in Juuka. It consisted of approx. 4000 live
silver foxes in 1984-86, and of approx. 1500 skins
from 1984 and 1986. The live animals were graded by the personnel on the farm. The pelts were
sorted using common standards at the Turkistuottajat. The traits judged in live animals and pelts
were as follows: size, darkness and clarity of colour and some quality traits. The samples were
edited and analysed with the WSYS-program.
The colour type of sire and dam clearly affected
the darkness of colour in live silver foxes as well
as skins. Mating between silver foxes, and crossbreeding between the foxes of silver and an
American recessive type resulted in fairly light
pelts, while breeding between cross foxes as well
as crossbreeding between the foxes of the platina
group and cross foxes and silver foxes produced
darker pelts as compared with the average. In live
silver foxes the brightest colour tended to be
among the progeny of pure silver foxes, while the
worst clarity was seen among the crossbreds between the platina group and cross foxes. However, the colour type of sire and dam was not of
importance in the colour clarity of the skins.
A total of 91 skins were sorted in 1984 and 1986
as silver fox brown type. In the same litters there
was a fairly similar number of ordinary silver fox
skins (95). Among the brown-type skins, number
of males and females was almost the same. There
were 64% of the brown-type skins from litters
where at least one of the parents was a cross fox
by colour type, and the rest (26%) were the progenies of silver foxes or crossbreds between silver
fox and platina colour types. Among the grandparents of the latter types one or more were cross
fox, platina or unknown for colour type, but
there were no pure silver foxes. The skins of
brown type were lighter and of lower quality than
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those of silver foxes. The price paid for the
brown skins was 40% lower as compared with that
paid for the common silver foxes of the same size
and quality.
NJF Report No. 60, 4 p p , 1990. 6 tables, 8 references. In SWED.

Size development of mink kits in tlie ilactatiori
period and after weaning and correlatio~isof
body size to pelt characteristics.
Bente Krogh Hansen, Outi Lohi.
Preface
The lactation period is very important for the
development of body size and therefore also for
pelt production. Our aim is to study if the size in
the lactation period can be used to estimate pelt
size and if it is possible to register special characteristics in the females that have influence on the
development of the kits. In 1989 we started a
project where body weight and body length of the
kits were registered in the growing season with
special interest in the lactation period. The development of body size was registered on all offspring from 71 scanblack females, a total of 351
kits. The weight and the length of the kits were
measured on the birthday and every fortnight
until weaning. After weaning the body weiglit
was measured each month plus at pelting. The
body length was measured in September.
Resul ts
There are significant sex differences already in
the lactation period in relation to the body weight
and the length of the kits. At weaning, the body
length of male kits is approximately 54% of the
length in September. (Earlier investigations have
shown that September length represents 98% of
the final body length). The body weight at weaning is approximately 16% of the maximum
weight in October. Respective results for the females kits are 63% and 25%. Kits from a litter
size greater than 7 do not grow as much in weight
and length as kits in smaller litters. The correlation of the early length and weight measures to
the body length in September is higher in male
kits, but the correlation to the length of the pelt
is higher in female kits.
Conclusions
Body weight at pelting is the best estimate for
pelt size (correlations a r=0.83, P r-0.77). Results
confirm the fact that the length of the pelt is a
result of both body length and body weight. In
males, however, there is a fairly strong negative
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correlation between body weight in October and
pelt quality (correlations a r=-0.46). In earlier
investigations, this strong negative correlation
still exists at pelting. The correlation between
body length in September and pelt length is lower
(correlations o* r=0.54, ? r=0.69), but on the other
hand the negative correlation of body length in
September to pelt quality is weaker (correlations
d r=-0.19, ? r=-0.03). This means that breeding
for body length instead of body weight in October helps to retain pelt quality. The investigations will be continued in order to study which of
these characteristics best represents the genetic
variation of size.
NJF Report No. 60, 10 pp, 1990. 12 tables, 3 references. In DANH.

Differences in breeding values of blue fox males.

Social status as a basis for testing silver fox
whelps.
Morten Bakken.

Earlier investigations carried out by the Ethology
Group in the Department of Animal Science have
shown that silver fox vixens of high social status
wean more whelps than those of low status vixens.
Our investigations have also shown that maternal
qualities of silver-fox vixens can be predicted
from their activities (fear reaction) as 30 day old
whelps.
The object of this sub-project was to investigate
what connection there is between the behaviour
of silver fox whelps in social and non-social situations so that farmers can utilize information
from non-social situations to indicate whelps'
social status. Inherited and maternal influence on
this behaviour was also investigated.

Kari Saarenmaa.

Three models were used to estimate blue fox
males' breeding values for litter size. With a her-itability of 0.1, differences between males were
statistically insignificant. Correlation between the
indices and true breeding values varied from 0.32
to 0.40 depending on number of observations per
male and the model used.
NJF Report No. 60, 5 pp, 1990. 3 tables, 3 references. In SWED.

Feed consumption and feed efficiency

i11

mink.

Peer Berg.

Average feed consumption and feed efficiency (g
gain per kg feed) were registered in 94 paternal
progeny groups originating from 16 different
production farms. All animals (730) were placed
on the same farm. Sources of variation in average
feed consumption and feed efficiency in paternal
progeny groups are described. Correlations between rneasurements in different parts of the
production period, corrected for systematic differences between progeny groups, are presented.
A considerable variation between and within
farms of origin was found. Feed consumption is
highly correlated between different parts of the
production period, whereas there is low correlations between feed efficiency in different parts
of the production period.
NJF Report No. 60, 5 pp, 1990. 5 tables, 2 references. In DANH.

212 silver fox whelps from 57 different litters
were tested in various social and non-social situations in the spring of 1988 and 1989. When the
whelps were 30 days old their behaviour towards
the observer was evaluated. Their activity was
tested in an "open f i e l d test at the same age. The
whelps were weighed afterwards. Evaluation of
the whelps' behaviour towards the observator was
repeated when they were weaned (49 days old).
The dorninance hierarchy in each litter was investigated when the same whelps were approx. 5
months old. Social status was tested for 120 of the
whelps when they were approx. 7 months old. In
the tests, each whelp was tested for pair-interaction against three different animals of the same
sex.
The results showed large differences between
litters in activity and social status, while both
activity and status variances within the litters
were small. Within the litters, whelps with the
highest dominance rank had highest activity and
social status. These whelps were also the heaviest
in the litters. There was little connection between
weight and other variables. Whelps with high
social status had generally higher activity in "open
field" testing than whelps with lower social status.
The connection between the whelps' behaviour
toward the observer and social status was small.
Three and four year old vixens had whelps with
higher activity and social status than the other
vixens. Vixens which had lost or impaired whelps
had whelps with lower activity and social status
than other vixens.
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Hereditary estimates for several qualitities was
high.
Experiments indicate that whelp testing can be
important for the choice of breeding animals in
the future.
NJF Report No. 60, 12 pp, 1990. 6 figs., l table,
I I references. In NORG.
Effects of selection and early handling on the
behaviour of farmed foxes (Vulpes vulpes).
Vivi Pedersen.

In fox-farming problems still exist concerning
the foxes' adaptation to the farm environment
such as infanticide, barren females and animals
which are difficult to manage during normal
farm routines. To improve the welfare of the
foxes it is important to find and develop methods
which make foxes more adapted to the farm environment. For a permanent change in the behaviour of the animal, genetic selection may be a
method, as shown by Belyaev, 1978. A permanent
change may also be achieved by early handling of
the animals, as has been shown with dogs (Fox
and Stelztzer, 1966) and with pigs (Henzsworth et
al., 1968).
In 1987, a project was started in Denmark concerning the development and improvement of the
cage and nest box systems for farmed foxes. In
that project a selection experiment was started
with the aim of looking for differences in various
behavioural and physiological levels among foxes
selected for different temperaments. 200 breeding
vixens were tested with 3 different behavioural
tests, measuring their reactions to humans and
unknown stimuli. The vixens were divided into
three different groups of temperaments: aggressive, fearful or inquisitive. Each year, all cubs
from the selected mothers were tested and selected for temperament. In 1990 the results showed
that it is possible in only 3 generations to significantly affect the temperament of the foxes.
The relations between temperament and reproductive success have been examined in 1988 and
1989, and it was found that aggressive vixens
gave birth to and weaned more cubs than fearful
vixens. It was also found that aggressive vixens
thrive better than fearful vixens. The selection
experiment will continue for the next 3 generations.
It was examined whether early handling of the
foxes had any effect on their later behaviour and
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stress responses. 46 control animals and 32 experimental animals, handled from the age of 2-8 weeks, were tested at 12, 15, 18 and 20 weeks of age
with three different behavioural tests. At the age
of 6 months all animals were exposed to a stress
test including capture with tongs, open field exposure and blood sampling. The results showed
that the handled foxes were less afraid of humans
and unknown stimuli, were more aggressive during capture, explored more in an unknown environment and their adrenal response together
with their behaviour was similar to reactions typical for non-stressed animals coping with an
acute stressor. The control animals reacted fearfully towards humans and unknown stimuli, they
were passive when caught and less active in an
unknown environment. Their behaviour and adrenal response were similar to reactions typical
for long term stressed animals (Pedersen & Jeppesen, 1990).
It appears that less than 2*5 minutes of handling
can affect later behaviour of foxes. In 1990 a
newly developed top mounted nest box with the
possibility to expose the animals to early visual
and olfactory contact with the farm environment
was used. Silver and blue fox cubs exposed to the
farm environment from 2 weeks of age react inquisitively towards an unknown observer 6 weeks
after weaning whereas control cubs raised in a
closed box react fearfully towards the observer.
Thus, it is possible to affect the behaviour of
foxes on long term both by selection and by early
handling. This is important to bear in mind during the pelting season. Some measure of temperament, together with whelping results and quality
of pelt, should be used when selecting the breeding animals. It is also important to bear in mind
that during the whelping season the cubs will
benefit on long term from early contact with
humans.
References
Fox, M.W. & Stelzner, D. 1966. Behavioural effects of differential early experience in the
dog. Animal Behaviour, Vol. 14, pp 273-281.
Hemsworth et al., 1986. Influence of early contact
with humans on subsequent behavioral response of pigs to humans. Appl. Anim. Behav. Sci.
Vol. 15, No. 1, apr. pp 55-63.
Pedersen, V. & Jeppesen, L.L. 1990. Effects of
early handling on later behaviour and stressresponses in the Silverfox (Vulpes vulpes).
Appl. Anim. Behav. Sci. Vol. 26, jul, pp 383393.
NJF Seminar No. 185, 1990.

Use of rest platforms by farmbred blue foxes,
silver foxes and raccoon dogs.

Energy content of feed and its effect on the
whelping result of blue foxes.

Mikko Harri.

Fjalar Fors, Jai ja Valtonen, Jouko ~ ~ o ~ ~ o n e n ,
Ilpo ~ o l o n e n .

There are general demands drafted by animal
welfare organizations that a rest plate of a solid
surface be provided for farmbred canides kept in
wire-mesh cages. The aim of the present study
was to evaluate whether or not foxes and raccoon
dogs themselves prefer to use the platforms and
to determine the underlying factors affecting
their use. Data were collected by direct visual
observation and automatic sampling on a total of
47,21 and 12 blue foxes, silver foxes and raccoon
dogs, for 120, 80 and 30 24-h days, respectively.
The platforms, forming a shelf inside the cages,
were mounted in place in summer or autumn, and
their use was observed up to late winter. All
foxes used the shelves. Blue foxes spent an average of 6.8% of their daily time or 98 min per day
on the shelves. A major portion of the use comprised visits of short duration. The platforms
were used more during the working day, when
short visits were also most common, than during
the evening-night hours. Open shelves were used
more than platforms with walls (150 vs. 19 min).
The interest the animals showed in the platforms
decreased with time.
Unexpectedly, the platforms were used more at
or above freezing temperatures than during really
cold weather (120 vs. 67 min). Wind alone did not
increase platform use, but high wind combined
with high temperature promoted use. Interindividual differences contributed 59% of the variance
of use, followed by the type of platform (walls
vs. no walls) (17%) and temperature (5%).
Disturbances by man increased use. Other factors
were not significant. Silver foxes used the platforms on an average only 1.7% of their daily
time. By contrast, raccoon dogs preferred platforms more than both fox species. They spent an
averaged of 25% or 6 hours of their daily time on
the platforms. However, individual variation in
the use was large. There were animals which rested 15 hours on the platforms, while some individuals did not at all use them. The results do
not support the hypothesis that the platforms
function as shelter; rather the shelves were used
because they were available. To which extent the
platforms can improve welfare of the animals
remains to be elucidated by future experiments.
NJF Report No. 60, 11 pp, 1990. 2 fig.$.,4 tables,
14 references. In SWED.

Previous investigations in the internordic project
on neonatal mortality have shown that the energy
content of the feed during gestation and lactation
is important to the whelping result of mink and
foxes. In this experiment it was examined how the
increase of energy in the feed, which in practice
takes place at the middle of May, affects the
whelping result of blue foxes. From May 22nd,
energy content of the feed was increased from
3800 to 4300 kcal/kg. Whelping results of 112
females, weight gains of cubs and blood and milk
samples from females as well as blood and organ
samples from cubs were examined in relation to
whelping time and energy content of the feed.
Time of birth and weight of the females did not
affect the litter size at birth, which was on average 10.21. In the group with high energy content,
mortality among cubs was higher, (30.8O/o), than in
the group, where the females were given feed
with a low energy content until the end of the
period of gestation (18,7%). At the beginning of
the lactation period, this group had milk with a
higher fat and lower protein content than the
females which already during the period of gestation were given feed with a high energy content.
The energy level of the feed was also reflected in
higher cholesterol and triglycerid and lower protein values in the blood of the females on the rich
energy diet during gestation. This also resulted in
a lower content of liver glucogen and iron in the
cubs.
The energy level during the period of gestation
seems to affect mainly the early vitality of the
cubs as well as the favourable start of lactation
and care of cubs. The later growth of the cubs
was not influenced by the feed status of the females.
NJF Report No. 60, 8 pp, 1990. 4 figs., 10 tables,
6 references. In SWED.
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T h e infliaence of nest box model and other environmental factors on the whelping result of
blue foxes.

Kimmo Haapanen, Mikko Harri, Jaakko Monotlert,
Hannu Korhotzen, Fjalar Fors, Paavo ~ i e m a l a ,
Kirsti Rouvinen.
There are many different types of nest boxes for
foxes on the market. No doubt they all have their
advantages and disadvantages. The aim of this
investigation was to find out how the various
types of nest boxes influence whelping and care
of the cubs by blue foxes. The effects of other
environrnental factors (temperature, position on
farm, disturbances, time when nest box was installed) and biological factors (age of mother,
time, method and place of mating, previous
whelping result of mother, whelping result of
grandmother) were also studied in order to relate
them to whelping result in general and especially
to its various components (how successful was the
mating, size of litter, cub mortality etc.).
The investigation was carried out on two fox
farms with 9 different types of nest boxes for
foxes. The material was gathered in the years
1987-1989. There was a total of 362 mothers.
No differences in whelping result or cub mortality were found between the various types of nest
boxes. Only the tunnel at the nest box opening
proved to be an advantage in relation to whelping
result. The minimum temperature on the day of
birth increased mortality in the litters of first
year females. The most important factor was - as
assumed - the mother. Especially the age of the
mother affected the whelping result and survival
of the cubs. The older, more experienced mothers
weaned larger li tters.
If factors such as feed and environment are in
order, no further advantages can be obtained by
using the various kinds of nest boxes for foxes.
The most important factors are to select breeding
females with a successful result in their first year
and to find the reason for barren females and the
ways to reduce their number.

NJF Report No. 60, 10 pp, 1990. 1 fig., 10 tables,
6 references. In SWED.

in traditional, simple nest boxes. When the vixens
were given a more complicated box with two
inner rooms and an entrance tunnel, their behaviour was more balanced and unaffected by external activity. The aim of the present sub-project
was to investigate whether a nest box with an
entrance via a tunnel could also improve reproduction.
The experiment was conducted on 9 private farms
in a fur animal production area in Nord-Msterdal,
Morway in 1988 and 1989. A total of 497 vixens
were involved in the experiment where approx.
42% were primiparous vixens and the others were
mainly 2-4 years old. The vixens were divided
between three types of nest boxes. Box 1 (control
box) was of the traditionel type with a nest room
42 x 42 x 33 cm (w x l x h) and an anteroom. Box
2 was like Box 1 but had a tunnel with an internal
cross section of 18 x 20 cm mounted along the
longest wall. Box 2 had a rectangular nest room 35
x 50 x 27 cm and 2 exits to a tunnel along the
bredth and length of the box. All boxes had a
combined ventilation and inspeclion door 15 x 15
cm with wire netting underneath in the roof of
the nest room. The nest boxes were available to all
vixens immediately af ter mating.
There were fewer barren vixens, cub biters and
100% cub mortality rate litters amongst the adult
vixens in Box 2 than in the other boxes. There
were also fewer 100% mortality litters amongst
the primiparous vixens in Box 2 (p<0.01). The
percentage of cub biters and 100% cub mortality
litters in box 2 lay between Boxes 1 and 2. The
percentage of cub mortality from O to 3 weeks of
age for primiparous vixens was 18.9% in Box 1,
10.2% in Box 2 and 9.7% in Box 3, and for adult
vixens 15.1% in Box 1, 7.4% in Box 2 and 16.3%
in Box 3. Litter size when 3 weeks old per primiparous vixen was 2.71 in Box 1,3.38 in Box 2 and
3.30 in Box 3, and per mated adult vixen 3.19 in
Box 1, 3.98 in Box 2 and 3.39 in Box 3.
There were approximately 0.51 more cubs per
mated vixen at 3 weeks (0.45 more per litter) in
the boxes with tunnels (Boxes 2 and 3) than in the
control box ( ~ ~ 0 . 0 5 ) .

Bjarne O . Braastad

These experiments show that silver fox vixens are
able to reproduce better if the nest box has a
tunnel, basically because cub mortality is lower.
Results are most obvious for primiparous vixens.
It is still uncertain as to whether there is any reason to provide two exits from the nest boxes.

Video studies of periparturient behaviour have
shown (hat certain silver fox vixens feel insecure

When considering the reproduction results obtained in connection with our behaviour studies of

Reprod~ctionof siiver-fox vixens in nest boxes
with and without entrance tunnels.
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vixens in dissimilar types of nest boxes, it would
appear that a nest box with a tunnel can give an
increased feeling of security against human beings, neighbouring animals and, possibly, other
potential dangers.
NJF Report No. 60, 10 pp, 1990. 1 fig., 4 tables,
14 references. In NORG.
Protein- and amino acid requirements for mink.
Niels Glem-Hansen.
The results from the last 15-20 years of experimental work concerning protein and amino acid
requirements for mink are reviewed.

Late growth (15 Aug. - pelting)

Based on the determination of the requirements
for the sulphur-containing amino acids and the
estimated content of amino acids in diets from
several feeding experiments for determination of

Based on carcass analyses and N-balance experiments, the requirements for amino acids were
estimated and examined in feeding experiments
for determination of the requirement for the first
limiting amino acids Le., the sulphur containing
amino acids cystine and methionine.
From several experiments to determine the protein requirement in different production periods,
it can be concluded that traditionally composed
Scandinavian diets fulfill the protein requirements
when the amount of digestible protein constitutes
the following percentages of metabolizable energY:

30 - 35

]I

the protein requirements it can be concluded that
the requirement for amino acids, with great probability will be met if the content of digestible
amino acids fulfill the following requirements.

Essential amino acids requirements in diets for mink during the early and late parts of the growth
period.

NJF Report No. 60, 27 pp, 1990. 4 figs., 31 tables, 31 references. 111 DANH.
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Feed exgeriments with lactic acid preserved silages In mink and Pox feed - a practical application.
T . Mikael ~ a s s é nAnneli
,
ildé én, B. Henri
Ilildén, Matti J. Laitinen.

Introduction
The conclusions are a result of feed experiments
with biological silages at KWH-Group LTD,
referred to as Keppo, from 1987 to 1990. The
project was carried out in cooperation with Cultor LTD, Helsinki.
Material and methods
The project started with a pilot experiment in the
summer of 1987. The aim was to determine an
upper limit for the use of fermented silage in the
diet for f u r animals. We wanted to see if the high
amount of silage in the feed would affect the
taste or the consistency of the feed. We also wanred to assure if it was possible to design a wet
feed diet from biological silage, dried proteins
and wheat meal, without the consistency of the
feed becoming unacceptable.
Between 1988 and 1990 we have carried out feeding experiments during both the growth and
breeding periods. The influence of this silage on
the growth, state of health, reproduction results,
and skin production of the animals was observed.
Results
Our feeding trials proved (hat it is possible to use
45 per cent biological silage in mink feed without
affecting the taste of the feed or the consistency
of the feed negatively. It is also possible to design
a diet from biological silage, dry proteins, wheat
meal, and water. Biological silage must, however,
be made of raw slaughter offal. By cooking, the
slaughter offal looses its tenacity thus giving the
feed a poorer consistency.
Results from our production trials showed, that it
is possible to use up to 30 percent biological silage in the diet to fur animals, without negative effects on the production results. We achieved
slightly smaller animals and skins, but a better
quality of the skins for both mink and blue foxes
with up to 45 per cent silage in their diet. The
economical result was almost the same as in the
control group, due to reduced feed consumption.
The reduced feed consumption is a result of
higher energy concentration and better balance
between nutrients compared to the control feed.
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The production cos%per produced skin was calculated to be P0 FMK less for the experimental
group than for the control group. Clinical-chemical analysis of blood plasma and histological observations of organs fixed in formalin showed no
effects on the state of heailth.
~ e e d i n gtrials during the breeding season showed
that up to 20 per cent biological silage can be
used in the diet to mink and blue foxes without a
negative effect on the number of kits per mated
female and the early gsowth of the kits.
'The quality of the silage and the raw materials
used in the fermentation process is vital to the
final results in a production trial. It is of great
importance that the biollogical silage is made according to instructions and under optimal temyerature.
'Fhese facts showed that it is possible to simplify
the way of producing feed for f u r animals. The
breeder himself is able to make the feed of biological silage, dry proteinis, wheat meal, and water. The investments needed are not very high.
'The only things ase a rnixer (600-1000 litres),
with a feed pump, a silo to store the silage, and a
dry storage for the dsy proteins, and wheat meal.
All this could well be placed under the same roof
as the pelting machines.
Ready-mixed feed incliadiaig silage can also be
stored a longer time than normal wet feed, thanks
to the 10w pH-value. In our trials a feed mixture
made of good quality raw materials and good
silage could be stored up to three days without
affecting the quality of the feed. If the feed is
neuéralized with KOH heavy deterioration of the
feed as a result of bacterial growth and protein
hyclrolysis was found after two days of storage.
Bf the breeder is located far from the feed kitchen
it is almost impossible for the feed kitchen to
deliver the feed daily. In that case feed based on
biological silage is probably the solution. This
alternative may already be a help for the fur
breeders in North- and East Finland, where many
of the central feed kitchens have closed.
Feed based on biological silage can help to achieve high feed qaiality and high production rates
even in sparsely occupied areas.
NJF Weport No. 60, 20 pp, 1990. 14 figs., 9 tables,
d5 references. I n SWED.
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Fish silage and quality of mink feed.

Georg Hillemann.
The hygienic standard of mink feed depends on
the quality of the raw materials as well as the
conditions under which the feed is kept and how
it is handled until fed to the animals.
Analyses of heat treated cereal show that the
quantity of bacteria and fungi is substantially
reduced from the quantity in untreated cereal.
Addition of fish silage to mink feed under certain
conditions for 0, 1, and 2 days after preparation,
given to standard dark and pastel mink, showed
no difference in breeding results, whereas we
found a slightly weaker pelt quality and a tendency toward increased frequency of fat infiltrations of the liver in the group of pastel mink
receiving 2 days old feed.
Analyses of feed kept at the conditions mentioned above showed that low temperature storage
(4°C) is essential, whereas it seems to be of less
importance if the feed is 1 or 2 days old.
Furthermore we found indications that the criteria generally used for quality do not describe
the hygienic standard of the feed with sufficient
accuracy.

NJF Report No. 60, 6 pp, 1990. 4 tables. In
DANH.
The role of melatonin in the development of
winter fur in mink.

Leena Blomstedt.
Melatonin is a hormone produced in the epiphysis
in the brain. Light depresses and darkness stimulates its production. The hormone is necessary for
the development of winter fur, and the shedding
of summer fur. This study aimed to clarify whether the melatonin effect is necessary during the
whole winter fur development period, or whether
melatonin during part of it will suffice. During
normal circumstances the shortening of the day in
the autumn will cause an increase in melatonin
production. By causing an "artificial summer"
with 18 hours light and 6 hours dark (18L:6D),
the melatonin production can be inhibited. Two
18L:6D periods were selected: the first beginning
in September before major winter fur development has begun and ending in mid October when
the summer fur is usually shedded, the second

period beginning after the shedding and ending in
the end of December when the winter fur is certain to be ready. Four groups (MLI, ML2, ML3
and ML4) were compared, each consisting of
three empty female minks. ML1 was the control.
ML2 and ML4 experienced the early 18L:6D period, ML3 the late period. In addition ML4 had a
melatonin capsule implanted in the middle of
July, thus guaranteeing a melatonin supply regardless of natura1 production.
The late 18L:6D period (ML3) did not effect fur
development, but the early period (ML2) hindered the shedding of the summer fur, which took
place only one month after the group had been
returned to natura1 light. The winter fur was ready two weeks late in group ML2 compared to
ML1 and ML3. The 18L:6D period had no effect
on group ML4 (implanted melatonin), the winter
fur of which was ripe in the beginning of October.

NJF Report No. 60, 5 pp, 1990. 1 fig., l table, 4
references. In SWED.
Effects of straining on length, quality and dressing properties of furskins.
K. Rouvinen, P. ~ i e m e l a ,M. Marjoniemi, E.
Kenzppinen, E. ~ a n t ~ s a l o .

This study clarifies the effects of straining in the
conservation of mink and blue fox skins on their
length, fur quality, contraction in dressing, and
their physical characteristics. 80 blue fox and 88
scanblack mink skins were divided into four
groups each and submitted to the following experimental treatments before fixing them onto
stretching boards and drying: no straining, straining with muscle power, a load of 200 N and a
load of 400 N. The skins were measured for their
initial fresh length, for dried length, and also for
dressed length. The fur characteristics were evaluated after the dressing process.
The length of the raw skins increased with increasing straining load both in mink and blue
foxes. The increase in blue fox skins was -1.1%,
9.1940, 8.0%, and 9.5% with increasing load, and
corresponding figures for mink skins were 0.8%,
9.5%, 11.7% and 13.7%. Contraction of the skins
in the dressing process was also more prominent
the stronger the strain had been, but all the skins
returned to their initial fresh length. In blue
foxes, the fur characteristics were significantly
affected by straining. Color purity, mass and
quality class deteriorated when the straining load
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was raised. In minks, straining did not affect fur
quality in the dried raw skin state, but nearly half
of the skins strained with the strongest load appeared to be shapeless and pouch-like after dressing. Straining with a load of 400 N deteriorated
the physical characteristics both in mink and blue
fox skins. In blue fox skins, the breaking load in
this group was 20% lower than in the unstrained
group. In mink skins, the effect was weaker.
Although strong straining in conservation causes
permanent damage to the fiber structure both in
mink and blue fox skins, the physical characteristics of the skins are still within acceptable limits, and the skins are suitable for furriers. Straining improves skin elasticity, which is not achieved in the dressing process if the skins are not
strained to a certain degree before drying. Strong
straining along the line of the backbone only
enhances strechability in the backbone area, thus
smoothing the quality for furriers' treatment.
NJF Report No. 60, 9 pp, 1990. 7 figs., 6 references. In S V E D .
A new polymorphism in the American mink (Mustela vison) aevealing divergence among the lines
studied,

Vibeke Simonsen, Birthe M . Danzgaard, Bent Larsen, Outi Lohi.

10 pairs of sibs from six different lines and four
families with 2, 3, 5, and 6 offspring, respectively, have been studied for variation of esterase in
plasma. The analytic method used is isoelectrofocusing in 0.25 mm thick 1 % agarose gels, pH
range 4-6. Seven alleles have been revealed and
the segregation among the offspring supports the
hypothesis that the alleles are inherited in accordance with Mendelian laws. When comparing the
allelic distribution in the lines two by two, it
seems likely that there is a divergence among the
lines which may be due to selection and/or mutation. The pastel line expresses an allele which so
far has not been found in the line of farm bred
wild mink or in any of the scanblack lines studied.

Immune globulins in plasma in mink (Mustela
vison) aevealing divergence among the lines studied.

Birthe M. Damgaard, Outi Lohi.

The amount of immune globulins in the plasma of
mink has been measured in 10 pairs of kits from
7 lines representing 4 colour types. The immune
globulins IgA, IgG and IgM have been studied by
rocket immunoelectrophoresis in agarose gels. The
concentrations have been calculated in a semiquantitative way. The results show a decreasing
divergence among the lines in the amount of IgA,
IgG and IgM, respectively. A line of scanglow
and a line of scanblack have nearly the same plasma concentration of IgA, IgG and IgM and the
two lines showed divergence from the other lines.
The results are compared with polymorphism of
plasma esterase in the same animals.
NJF Report No. 60, 5 pp, 1990. 4 tables, 5 referemes. In DANH.
Neritability of the blue fox male's whelping resul t.

Kari Saarelzmaa.

Herilability for blue fox males' whelping results
were calculated for 26 farms utilizing the Finnish
recording scheme for fur animals. The model
which was used for variance component estimation contained the age of the female and the time
of breeding season as the fixed effects. §AS Varcomp Type1 - procedure was used. The heritability was calculated by correlation between halfsibs. The overall mean for heritability was calculated by weighting each estimate with its variance. Number of observations per farm varied
from 97 to 3454. In six farms the heritability was
negative and in one case over 1.0. Heritability
among the rest of the 19 farms varied between
0.57 and 0.002. The weighted mean of these values was 0.043.
Poster: NJF Seminar No. 185, 1990.

NJF Report No. 60, 2 pp, 1990. 2 tables, 4 references.
Determinatioii of social structure of farm mink
kept in groups.

Birthe Noubak.

The purpose of this investigation was to examine
whether farm mink placed in groups of 6 animals
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establish a social rank and whether the formation
of rank was specific with regard to sex.

Physiological stress and reproductive differences
in mink kept in groups or singly.

Rank determined by the intruder test and by
staying away from the feed in the 1st minute of
observation shows that mink in a group of 6 animals do establish a social rank among themselves.

Steffen Werner Hansen.

There is a correlation between rank determined
by the intruder test and rank determined by the
feed competition test.
In general, females are subdominant in relation to
males. It was not possible to show an establishment of rank between females.
Determination of rank by the intruder test showed that in October subdominant males have a
higher number of eosinophil leucocytes and a
higher cortisol level than dominant males.
Rank determined by staying away from the feed
also showed a higher number of eosinophil leucocytes in animals with a lower social rank. In October the physiological parameters indicate social
stress for animals of lower rank.
NJF Report No. 60, 7 pp, 1990. 5 tables, 5 references. l i t DANH.
Production and abnormal behaviour.

Leif Lau Jeppesen, Mogens Bildsae, Knud Erik
Heller.

Frequency of stereotypes and incidence of tailbiting among farm mink are positively correlated
with feed intake and litter size.
Frequency of stereotypes depend on and may be
regulated by manipulation of environmental as
well as genetic factors.
Mink pups kept alone develop stereotypes earlier
in the autumn and perform stereotypes with higher frequency than pups raised in pairs in
triplets. Genetic separate lines of mink perform
different types of stereotypes with a frequency of
their own, even when they are kept at the same
farm under the same environmental conditions
for two years.
NJF Report No. 60, 9 pp, 1990. 6 tables. In
DANH.

The purpose of this experiment was to evaluate
the consequences as regards welfare of keeping
more mink in the same cage and to evaluate the
reproduction result when mink could freely mate
in the groups.
After weaning, pastel mink were distributed in
"fox cages" (3 males + 3 females per cage) or singly in conventional mink cages, respectively.
In December, mink of the same age were gathered
in mating groups each with 1 male and 5 females
per "fox cage".
It has not been possible to reveal social stress in
females kept in groups by using the number of
eosinophil leucocytes as the stress indicator.
A markedly increased cortisol level in females
kept in groups as compared with single females
indicates, however, that these females are subjected to social stress.
Mink that have grown up individually are more
stress sensitive to changes in the environment
measured as an increase of the level of eosinophil
leucocytes (han mink growing up in groups. Moving immediately after mating is probably the
cause of a large prenatal loss of kits by these females.
For females kept in groups the reproduction result is reduced. In groups established in December
only 50% of the females have implantation scars.
In the groups established early the number of
females with implantation scars and the loss of
kits is of the same size as for single females. The
most important factor in connection with reduced
reproduction in females kept in groups must be
social stress.
A comparison of the reproduction result and the
earlier level of eosinophil leucocytes of these
females shows that females which had kits had a
higher level of eosinophil leucocytes than females
which either lost their kits in the period of gestation or were not mated.
NJF Report No. 60, 6 pp, 1990. 4 figs., 2 tables, 3
references. In DANH.
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Nest box as thermal environment for adult and
newborn foxes and raccoon dogs: methods to
reduce heat loss of newborn.

Jaakko Mononen, Mikko Harri, Kimmo Haapanen,
Hannu Korhonen, Maria Stoinska.
Introduction
The results have been published earlier in NJF
(Haapanen et al. 1989; Mononen et al., 1989) and
partly in Scientifur (Harri et al ., 1990a) and will
be published in an international journal in the
very near future (Harri et al., 1990b). In addition
to some new data this poster is a summary of the
results.
Material &L methods
A detailed analysis on nest box temperatures was
performed by using an animal model and temperature recorder. Comparison with live animals
confirmed that the model was adequate. Cooling
rates where mapped for live fox and raccoon dog
pups in an authentic farm environment.
Results and conclusions
The main source of heat loss from the nest box is
the temperature difference between the nest box
and its environment. The only heat source in the
nest box is the adult animal who lies on the floor.
Thermal gradient and heat loss are greatest
through the floor although the area of the floor is
only 19% of the total area of the nest box (fig. 1).
The insulation by the fur of the adult animal is so
good that extra insulation of the nest box increases the total insulation only marginally (fig. 2). If
something should be insulated, it is the floor.
When the mother leaves the nest box the structures of the box cool down twice as quickly as
newborn pups. For example, the body temperature of 3 day old (80 g) blue fox pup falls from
37°C to 25°C in one hour in 0°C environment
(fig. 3). Nestling (pups gather together) and straw
in the nest box slow down the cooling rate only
slightly. Thus the survival of the pups fully depends on external heat sources. In a normal situation this heat source is the mother, and her behaviour is decisive for survival of her pups.
Additional man-made heat sources can be used.
We put a 28 W spot-heater under the wooden
floor of the nest box. This heater slowed down
the cooling rate of a pup model lying just on the
spot (fig. 4). We do not know yet whether or not
live pups will gather on the hot spot. However,
experiments on other animal species indicate that
this is most probably the case.
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High dietary ash content decreases fat digestibility.

K. Rouvine~z,T. Kiiskinen.
This study clarifies the effect of high dietary ash
and calcium on fat digestibility in mink. Differences between various calcium sources are also
evaluated. We performed three digestibility experiments by total collection method with 30 male
mink of standard genotype. Each experiment had
two dietary fat sources, beef tallow and rapeseed
oil, and three different ash levels, 4, 8, and 14%
in dry matter (DM) of the diet. Ash level in the
diets was increased either with calcium carbonate
(experiment A), fish offal meal (experiment B),
or bone meal (experiment C). Fat level in the
diets was 20% in DM.
In experiment A, the digestibility of beef tallow
decreased from 76 to 67% and the digestibility of
rapeseed oil from 94 to 85% with increasing ash
level. In experiment B, digestibility coefficients
for beef tallow and rapeseed oil varied between
67-70 and 94-95, respectively, and no decline was
found in fat digestibility when dietary ash level
was raised. In experiment C, the digestibility of
beef tallow decreased from 87 to 66% and that of
rapeseed oil from 96 to 94% when ash level in the
diet was increased from 4 to 14% in DM.
Deterioration in fat digestibility with increasing
ash content is due to saponification of fat in the
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digestive tract especially with dietary calcium and
it affects most the saturated fatty acids of the fat
source. The amount of saponified fat in feces
increased in all experiments with increasing dietary ash and calcium. In beef tallow diets, however, the amount of saponified fat was significantly higher than in the case of rapeseed oil.
There were also differences between ash sources
in their activity to form insoluble soaps in the gut
environment. Bone meal and calcium carbonate
seem to be more reactive than fish offal meal.
The chemical compound, in which calcium exists
in the ash source determines the reactivity.
NJF Report No. 60, 8 pp, 1990. 3 figs., 2 tables,
10 referetices. In SWED.

Fish - and slaughterhouse offals preserved with
lactid acid bacteria and enzymes, PelszymeQ and
MarisilB as feed for fur animals. Results from
experiments in Finland and Denmark.
T. Mikael ~ a s s é nGeorg
,
Hillenzan, Fjalar Fors.

In troduc tion
Marisils and PelzymeQ are the marketing names
for two dry products used in biological preservation of slaughterhouse byproducts with lactid acid
bacterias. PelzymeQ and MarisilQ consists of lactid acid producing bacteria, starch-dividing enzymes and pH-regulating substances. The products have been developed and are marketed by
Cultor LTD, Helsinki, Finland.
Materials and methods
Feeding experiments have been carried out during the last few years both in Finland at KWHGroup LTD, Fur Animal Division and at the
Research farm of the Finnish Fur Breeders Association. In Denmark experiments were made at
the Research Farm North in L ~ k k e n .
At KWH-Group LTD, referred to as Keppo, the
animal groups consisted of both blue foxes and
mink. At Maxmo Research Farm and at Research
Farm North only mink were used. The diet contained between 15 and 45 per cent biological
silage during the growth period and from 10 to 40
per cent during the breeding period. Blue foxes
were given a diet between 20 and 40 per cent
biological silage during both periods.
Results from feeding trials
Breeding period
Experiences from Keppo and Research Farm
North pointed towards higher breeding results for
mink on a diet with 10 per cent biological silage.

With 20 per cent biological silage in the diet the
breeding result was slightly below the control, but
not statistically significant. 40 per cent biological
silage in the feed had a significantly (***) negative effect on the breeding results. On the other
hand, it does not seem to have had any effect on
the ~ u m b e of
r kits from blue foxes, whether the
diet included 0, 20 or 40 per cent biological silage. Results achieved at the Finnish Fur Breeders
Association's Research Farm in Maxmo are different from those achieved a t Keppo and Research Farm North. On Maxmo farm less kits per
mated female were achieved in experimental
groups than in the control group.
Growth period
Results from the growth periods are rather similar. Diets with biosilage from 15 to 25 per cent
resulted in normal or even larger skin. On the
other hand the skins had poorer quality and fur
density.
Silage levels of about 30 per cent and more gave
smaller animals, smaller skins, but the quality of
the skins and the density of the f u r were clearly
better. The same observations apply for the blue
foxes.
The diets with PelzymeQ or Marisila preserved
fish or slaughterhouse offal reduced the number
of skins with the fur defect metallic. The haemoglobin contents and haematocrite values showed
smal1 but not significant differences be- tween
the experimental groups and the control. Nor did
the clinical-chemical studies of liver enzyme parameters and histological examinations of organs
fixed in formalin point to any harmful effects on
the state of health in the breeding or growth periods.
NJF Report No. 60, 10 pp, 1990. 21 figs., 2 tables,
1 reference. In SWED.

Epidemiological and pathological observations of
nursing sickness in mink (Mustela vison).
Carsten Riis Olesen, Tove Nsrgaard Clauseiz,
Otto Hansen, Ssren Wamberg.

Nursing sickness in mink is a prevalent disease of
unknown etiology occurring in this species of fur
bearing animals in the latter part of lactation or
shortly after weaning, in particular among females raising large litters (1-5).
In a retrospective study of the 1989 breeding
season in the Danish Fur Research Farm "Vest"
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the following epidemiological and pathophysiological characteristics of nursing sickness in mink
were observed:

finite is known.

1. In 1774 lactating females (Standard Black and
Pastel type) the overall morbidity and mortality rates due to nursing sickness were 144 and
68 per thousand females the differences between the two colour mutants being statistically insignificant (Px0.05).

Clausen, T.N. & Hansen, 0. 1989. Elektrolystatus
hos mink med diegivningssyge. Dansk Vet.
Tidsskr.
266-268.
Clausen, T.N., Hansen, O. & Wamberg, S. 1989.
Elektrolyte and acid-base changes in lactating
female mink (Mustela vison) subject to nursing
sickness. Scientifur 13:334.
Clausen, T.N., Olesen, C.R, Hansen, O. & Wam
berg, S. Nursing sickness in lactating mink
(Mustela vison). I. Epidemiological and pathological observations. (To be published).
Hartsough, 6.R. 1955. Nursing sickness - Is it
lack of salt? Amer Fur Breeder 28: 10- 11, 4245.
Henriksen, P. 1985. Diegivningssyge hos mink.
Dansk Pelsdyravl
311-313.

2. Dams suffering from nursing sickness raised
on average 5.4 kits per litter B.4.9 kits per
litter in healthy controls (Px0.05).
3. During the final two weeks of lactation the
sick dams suffered a 31 per cent weight loss
vs. a 12-14 per cent weight loss in apparently
healthy dams (Px0.0 1).
4. Clinically, the disease was characterized by
loss of appetite, inanition, severe dehydration
and emaciation, unkempt fur, progressive weakness, staggering gait, and lethargy, in advanced cases leading to melaena, coma and
death.
5. Analytical results documented the existence of
a hyperosmolar, hypovolemic state with increased plasma concentrations of potassium,
glucose, urea and aldosterone. Concentrations
of sodium and chloride in plasma and urine
were corespondingly low.
6. Post mortem findings were severe dehydration, tight skin, absence of visible fat, reduced
muscle mass, an empty gastrointestinal tract
and an extreme weight loss.
7. The pathological changes included enlarged
adrenals, a relatively smal1 liver, and nopret
kidneys. The histological examination disclosed vacuolization of the renal tubular cells and
occasionally, mild fatty infiltration of the
liver.

In conclusion, the clinical and pathological findings clearly documented the chronic, progressive
and deteriorating nature of nursing sickness in
mink, ostensibly due to the heavy demands of
continuing lactation at a maximal level. Accordingly, in the advanced stages of the disease, the
condition of the lactation female represents the
sequelae of nutritional and metabolic exhaustion,
of which death may be the final end. However,
considering the complex of dietary, metabolic
and environmental factors involved in the development of nursing sickness in mink nothing de-
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Insidence oE neomycin resistant bacteria in fox
sperm.

Liisa Salkanen, Mirjami Hedlund.
A former study (1989) showed that semen of silver foxes contained plenty of bacteria, the majority of which was sensitive to neomycin in the
extender. The bacteria did not affect the whelping results of blue fox females, but the ejaculales which contained neomycin resistant bacteria
gave poor results in pure silver fox breeding. In
this study EDTA-diluted semen from silver fox
males in the end of the breeding season and blue
fox semen in the middle of the season were studied.
From the end of March to the middle of April
1990 bacteriological samples were collected from
46 EDTA-diluted ejaculates of 9 blue fox males
and from 87 ejaculates of 29 silver fox males. The
information aboue the females inseminated with
the ejaculates was collected and bacteriological
data was compared with the whelping results.
The ejaculates were graded by the amount of
bacteria. Of the blue fox sperm samples 93% were
practically clean (less (han 200 bacteria/ml), but
in the silver fox sperm there were considerably
higher amounts of bacteria. Only 15% of the
samples were clean and 18% contained over
10.000 bacteria/ml.
Bacteria of four main groups were found: stafylococci, streptococci, coliforms and other bacteria.
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Staphylococci in 48%, streptococci in 2996, coliforms in 12% and other bacteria in 8% of all
samples were found. Mixed growth appeared in
the majority of the samples, only one type of
bacteria was found just in 13% of the cases. Staphylococci were typical for samples with slight
bacterial growth, while streptococci and coliforms
dominated the over 10.000 bacteria/ml group.
In silver fox sperm the number of samples free of
bacteria decreased towards the end of the season.
After the 2nd of April all samples contained bacteria. In blue fox sperm there was no growth
found from the 28th of March to the 9th of
April, but among the nine samples taken last
three had high amounts of bacteria.

There are different, propably saprophytic, bacteria in fox semen, the amount of which increases
towards the end of the breeding season. The share
of the neomycin resistant bacteria increases contemporarily. This change towards the end of the
season in the bacteriological status of fox sperm
may be one part of the explanation for the poor
breeding results, which often occur in silver fox
females inseminated late in the breeding season.
MJF Report No. 60, 5 pp, 1990. 1 fig.,4 tables, 1
reference. In SWED.
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