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Notes

Notes from the Editor

The extent of the fur animal production and the de-
mand for and sales and prices of skins vary as expe-
rienced over the last years. The favorable prices for
mink skins in 2013 led to a subsequent large increase
in the production. It was followed by falling prices
for skins, which has resulted in a recent adjustment
of production. Against this background, there is again
an expectation of a future better payment for the
skins.

With low prices, it may be a challenge just to cover
the production costs. Research is needed to improve
resource efficiency for environmental reasons, but
just as important for economic reasons. This includes
research for improved efficiency, which also implies
research for improved litter size and survival of kits
as well as health and welfare.

Research referred to in this issue of Scientifur points
at genotypes influencing female and male fecundity

in foxes with the potential of improvement by selec-
tion. Other research points at the option of coping
with offspring's fearfulness and stress responses by
selecting for low-fear and explorative dams. Good
health is crucial and a suggestion is put forward of
providing solutions with a synthetic compound to in-
hibit replication of the Aleutian mink disease virus as
well as mitigating the harmful effects of the disease
on the fecundity and weight of infected animals. Ad-
vice regarding vaccines against astrovirus is given
and long-term immunogenicity and efficacy are sug-
gested by using oral rabies virus vaccine.

I am glad to announce the XII International Scientific
Congress in Fur Animal Production, which will be
held 25-27 August 2020 in Warzaw Poland:
http://ifasa2020.pl/ and http://www.ifasanet.org/in-

dex.php

Vivi Hunnicke Nielsen

Editor Scientifur
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Abstracts

BREEDING, GENETICS AND REPRODUCTION

Polymorphisms of four candidate genes and their
correlations with growth traits in blue fox (Alopex
lagopus)

Yu D.Y.}, Wu R.Z.%, Zhao Y.}, Nie Z.H.}, Wei L2,
Wang T.Y.2 Liu Z.P.2

College of Wildlife Resources, Northeast Forestry
University, Harbin, China.

“Hualong Blue Fox Breeding Company, Harbin,
China.

®College of Wildlife Resources, Northeast Forestry
University, Harbin, China.

Gene. 2019 Oct 30; 717:143987.
Doi: 10.1016/j.gene.2019.143987. Epub 2019 Jul 27.
Copyright © 2019 Elsevier B.V. All rights reserved.

Activity and transcriptional regulatory elements
of the promoter in Arctic fox (Vulpes lagopus) g-
defensin103 gene

Guo M.}, Zhao Z.}, Wang R.}, Zheng X.2, Peng Y.}
Liuz.!, Li X.}, Gong Y.

College of Animal Science and Technology, Hebei
Normal University of Science and Technology,
Qinhuangdao 066004, Hebei, China.

’College of Animal Science and Technology, Agricul-
tural University of Hebei Province, Baoding 071000,
Hebei, China.

The aim of this study was to screen the active regions
and transcription factor binding sites in the promoter
of the CBD103 gene related to Arctic fox coat color,
and to provide a basis for revealing the molecular ge-
netic mechanism of CBD103 gene regulating the coat
color formation. The 5'-flanking region fragment 2
123 bp of Arctic fox CBD103 gene was cloned, and
4 truncated promoter reporter vectors of different
lengths were constructed. The promoter activity was
detected by the dual-luciferase reporter assay system.
Point mutations were performed on the 3 predicted
specificity protein 1 (Sp1) transcription factor bind-
ing sites in the highest promoter active region, and 3
mutant vectors were constructed. The activity was
then detected by the dual-luciferase reporter assay
system. The results showed that the region 1 656 (-1
604/+51) had the highest activity in the 4 truncated

promoters of different lengths, and the promoter ac-
tivity of the three mutant vectors constructed in this
region were significantly lower than that of the wild
type (fragment 1 656). The region of -1 604 /+51 was
the core promoter region of CBD103 gene in Arctic
fox and -1 552/-1 564, -1 439/-1 454 and -329/-339
regions were positive regulatory regions. This study
successfully obtained the core promoter region and
positive regulation regions of the Arctic fox CBD103
gene, which laid a foundation for further study on the
molecular genetic mechanism of this gene regulating
Arctic fox coat color.

Sheng Wu Gong Cheng Xue Bao. 2019 Aug 25; 35
(8):1469-1477.

Doi: 10.13345/j.cjb.190063.

Article in Chinese; Abstract available in Chinese
from the publisher.

Assessment of chosen semen characteristics of two
colour morphs of the Arctic fox Alopex lagopus L.

Stasiak K.!, Kondracki S.?, Iwanina M.?

'Faculty of Animal Breeding and Biology, UTP Uni-
versity of Science and Technology in Bydgoszcz, Byd-
goszcz, Poland.

’Faculty of Natural Sciences, Siedlce University of
Natural Sciences and Humanities, Siedlce, Poland.

Anim Sci J. 2019 Sep; 90(9):1120-1126.
Doi: 10.1111/asj.13257. Epub 2019 Jul 16.
© 2019 Japanese Society of Animal Science.

BEHAVIOUR AND WELFARE

Maternal temperament modulates curiosity and
cortisol responses in farmed mink

Malmkvist J, Hansen S.W.?, Damgaard B.M.2, Chri-
stensen J.W.?

lDepartment of Animal Science, Aarhus University,
Denmark.
Department of Animal Science, Aarhus University,
Denmark.

Physiol Behav. 2019 Sep 6:112679.

Doi: 10.1016/j.physbeh.2019.112679.

Epub ahead of print.

Copyright © 2018. Published by Elsevier Inc.
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Understanding the intricacy of canid social sys-
tems: Structure and temporal stability of red fox
(Vulpes vulpes) groups

Dorning J.}, Harris S.!

1School of Biological Sciences, University of Bristol,
Bristol, England, United Kingdom.

Red foxes have a highly flexible social system. De-
spite numerous studies worldwide, our understanding
of the pattern and stability of fox social relationships
remains limited. We applied social network analysis
to camera trap data collected at high-quality foraging
patches to examine the social structure of a popula-
tion of urban red foxes. Foxes encountered a conspe-
cific on 13% of patch visits, and had significant pre-
ferred and avoided companionships in all seasons.
They also associated in communities that matched
territorial space use, confirming that territories can be
analysed separately to increase power without ex-
cluding too many social partners. Foxes maintained
stable, long-term relationships with other territory
residents, but the average longevity of relationships
varied seasonally, suggesting that social connectiv-
ity, particularly between foxes from different social
groups, is influenced by their annual life cycle. The
probability of re-association after a given time lag
was highest in spring and summer, during cub birth
and rearing, and lowest in the winter mating season,
when mean relationship duration was shorter. 33% of
fox relationships lasted for four consecutive seasons
and were probably between territory residents. 14%
lasted for around 20 days and were probably between
residents and visitors from adjacent territories. The
majority (53%) lasted less than one day, particularly
during dispersal and mating, and were probably be-
tween foxes from non-adjacent social groups. Social
structure varied between groups; in one group the
death of the dominant male caused significant social
disruption for two seasons. This is the first applica-
tion of social network analysis to multiple red fox so-
cial groups. However, our analyses were based on in-
teractions at high quality food patches; social connec-
tions may differ when foxes are resting, travelling
and foraging elsewhere in their territory. Our results
will inform management practices, particularly for
disease spread and population control.

PLoS One. 2019 Sep 11; 14(9):e0220792.
Doi: 10.1371/journal.pone.0220792.
eCollection 2019.

HEALTH AND DISEASE

Aleutian Mink Disease Virus in the breeding envi-
ronment in Poland and its place in the global epi-
demiology of AMDV

Kowalczyk M.%, Horecka B., Jakubczak A.?

YInstitute of Biological Basis of Animal Production,
University of Life Sciences in Lublin, Akademicka 13,
20-950, Lublin, Poland.
’Institute of Biological Basis of Animal Production,
University of Life Sciences in Lublin, Akademicka 13,
20-950, Lublin, Poland.

Virus Res. 2019 Sep; 270:197665.

Doi: 10.1016/j.virusres.2019.197665.

Epub 2019 Jul 12.

Copyright © 2019 Elsevier B.V. All rights reserved.

Breeding parameters on a mink farm infected
with Aleutian mink disease virus following the use
of methisoprinol

Kowalczyk M.}, Ggsiorek B.2, Kostro K.?, Borzym E.3,
Jakubczak A.*

'Department of Biological Basis of Animal Produc-
tion, Faculty of Biology, Animal Sciences and Bioe-
conomy, University of Life Sciences in Lublin, Akad-
emicka 13, 20-950, Lublin, Poland.

’Department of Epizootiology and Clinic of Infec-
tious Diseases, Faculty of Veterinary Medicine, Uni-
versity of Life Sciences, Gleboka 30, 20-612, Lublin,
Poland.

*Department of Fish Diseases, National Veterinary
Research Institute, 57 al. Partyzantow, 24-100, Pu-
lawy, Poland.

“Department of Biological Basis of Animal Produc-
tion, Faculty of Biology, Animal Sciences and Bioe-
conomy, University of Life Sciences in Lublin, Akad-
emicka 13, 20-950, Lublin, Poland.

Aleutian mink disease virus is one of the greatest
threats to modern mink farming. The disease reduces
fecundity and causes high mortality among kits. The
aim of this study was to evaluate the effectiveness of
methisoprinol in counteracting the effects of Aleutian
disease, both by inhibiting replication of the virus and
by mitigating the harmful effects of the disease on the
fecundity and weight of infected animals. The study
included 300 individuals with confirmed infection,
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Abstracts

divided according to antibody titres into three exper-
imental groups, which received a 20% methisoprinol
solution, and three control groups, which did not re-
ceive the immunostimulant. In the mink from the ex-
perimental groups, the number of copies of the ge-
netic material of the virus in the spleens and lymph
nodes was one order of magnitude lower than in the
case of the control groups. Mink receiving the sup-
plement also showed higher fecundity (on average
5.83 in the experimental groups and 4.83 in the con-
trol groups), and the weight of their offspring before
slaughter was over 200 g higher. Given the lack of
effective methods for immunoprophylaxis and treat-
ment, methisoprinol supplementation can be an ef-
fective means of counteracting the effects of AMDV
on persistently infected farms.

Arch Virol. 2019 Aug 19.
Doi: 10.1007/s00705-019-04375-x.
Epub ahead of print.

Endemic Skunk amdoparvovirus in free-ranging
striped skunks (Mephitis mephitis) in California

Glueckert E.}, Clifford D.L.*?, Brenn-White M.},
Ochoa J.2, Gabriel M.*°, Wengert G.*, Foley J.*

!Department of Veterinary Medicine and Epidemiol-
ogy, School of Veterinary Medicine, University of
California, Davis, California, USA.

2Wwildlife Investigations Laboratory, California De-
partment of Fish and Wildlife, Rancho Cordova, Cal-
ifornia, USA.

3California Animal Health and Food Safety Lab,
School of Veterinary Medicine, University of Califor-
nia, Tulare, California, USA.

*Integral Ecology Research Center, Blue Lake, Cali-
fornia, USA.

®Karen C. Drayer Wildlife Health Center, School of
Veterinary Medicine, University of California, Davis,
California, USA.

Transbound Emerg Dis. 2019 Jun 17.
Doi: 10.1111/tbed.13272. Epub ahead of print.
© 2019 Blackwell Verlag GmbH.

Immunogenicity and Efficacy Evaluation of Sub-
unit Astrovirus Vaccines

Bidokhti M.R.M.>2, Ullman K.3, Hammer A.S.%, Jen-
sen T.H.%, Chriél M.%, Byrareddy S.N.°, Baule C.2
'Department of Virology, Immunobiology and Para-
sitology, The National Veterinary Institute (SVA),
SE-751 89 Uppsala, Sweden.

’Department of Pharmacology and Experimental
Neuroscience, College of Medicine, University of Ne-
braska Medical Center (UNMC), Omaha, NE 68198-
5800, USA.

$Department of Virology, Immunobiology and Para-
sitology, The National Veterinary Institute (SVA),
SE-751 89 Uppsala, Sweden.

*The National Veterinary Institute, Technical Univer-
sity of Denmark (DTU), DK-8200 Aarhus N, Den-
mark.

SDepartment of Pharmacology and Experimental
Neuroscience, College of Medicine, University of Ne-
braska Medical Center (UNMC), Omaha, NE 68198-
5800, USA.

A full understanding of the immune response to as-
trovirus (AstV) infection is required to treat and con-
trol AstV-induced gastroenteritis. Relative contribu-
tions of each arm of the immune system in restricting
AstV infection remain unknown. In this study, two
novel subunit AstV vaccines derived from capsid
protein (CP) of mink AstV (MAstV) such as CPAN
(spanning amino acids 161-775) and CPAC (span-
ning amino acids 1-621) were evaluated. Their im-
munogenicity and cytokine production in mice, as
well as protective efficacy in mink litters via maternal
immunization, were studied. Truncated CPs induced
higher levels of serum anti-CP antibodies than CP,
with the highest level for CPAN. No seronegativity
was detected after booster immunization with either
AstV CP truncates in both mice and mink. All mink
moms stayed seropositive during the entire 104-day
study. Furthermore, lymphoproliferation responses
and Th1/Th2 cytokine induction of mice splenocytes
ex vivo re-stimulated by truncated CPs were signifi-
cantly higher than those by CP, with the highest level
for CPAN. Immunization of mink moms with trun-
cated CPs could suppress virus shedding and clinical
signs in their litters during a 51-day study after chal-
lenge with a heterogeneous MAstV strain. Collec-
tively, AstV truncated CPs exhibit better parameters
for protection than full-length CP.

Vaccines (Basel). 2019 Aug 2; 7(3). pii: E79.
Doi: 10.3390/vaccines7030079.
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Molecular and Phenotypic Characteristics of
Escherichia coli Isolates from Farmed Minks in
Zhucheng, China

QiuJ.}, Jiang 2.}, JuZ.}, Zhao X.}, Yang J.}, Guo H.},
Sun St
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In this study, the prevalence, phenotypes, and clonal
relationships of Escherichia coli (E. coli) strains iso-
lated from minks were investigated. In July 2017, a
total of 62 fresh faecal swab samples were randomly
collected from one large-scale mink farm in
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Abstracts

Zhucheng, Shandong Province, China. In all the sam-
ples, 50 E. coli strains were isolated and then as-
signed to serotyping, antimicrobial susceptibility test,
detection of antimicrobial resistance genes and the
Class 1 integrons, and multilocus sequence typing
(MLST). Four pathogenic serotypes were identified
among all the isolates, while the most common sero-
type was enterohemorrhagic E. coli O104:H4 (6.0
%). Antimicrobial sensitivity testing revealed that
most isolates were susceptible to cefoxitin (96.0 %)
and amikacin (82.0 %), while most isolates were re-
sistant to ampicillin (92.0 %) and tetracycline (90.0
%). An analysis of the nucleotide sequences revealed
that 7 isolates (14.0%) carried 4 types of Class 1 in-
tegron cassette, including dfrA27+aadA2+qnrA
(57.1%), dfrAl7+aadA5 (14.3%), dfrAl2+aadA2
(14.3%), and dfrAl+aadAl (14.3%). PCR screening
showed that 14 antibiotic resistance genes were pre-
sented in 50 isolates, while the most prevalent re-
sistance gene was gnrS, which was detected in 60.0
% of isolates, followed by sul2 (40.0%) and ogxA
(38.0%). MLST analysis showed that 32 sequence
types (STs) were identified, while ST46 was the pre-
dominant genotype among all isolates. Clonal com-
plex 3 (CC3) was dominant. Compared with 340 hu-
man E. coli STs reported in China, the ST10 clonal
complex, known as the largest human clonal com-
plex, was also found in the 50 mink E. coli isolates.
Meanwhile, mink-derived strain ST206 formed a
new clonal complex, CC206, which was different
from human ST strains. Our results showed that
farmed minks could be reservoirs of antimicrobial-
resistant E. coli with Class 1 integron cassettes and
resistance genes, which were likely to pose a threat to
public health. Therefore, continuous inspections and
monitoring of E. coli in minks are essential for de-
tecting and controlling emerging E. coli with differ-
ent serovars as well as antibiotic resistance.

Biomed Res Int. 2019 Jun 27; 2019:3917841.
Doi: 10.1155/2019/3917841. eCollection 2019.

Semiaquatic mammals might be intermediate
hosts to spread avian influenza viruses from
avian to human
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Chen Y.8, Zhao G.*?, Jiang Q.*?, Xiong C.%%
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%College of Marine Science, Shandong University,
Weihai, China.

*The First Affiliated Hospital of Dalian Medical Uni-
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"Hongze Center for Disease Control and Prevention,
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8School of Epidemiology and Public Health, Faculty
of Medicine, University of Ottawa, Ottawa, Canada.
Department of Epidemiology, School of Public
Health, Fudan University, Shanghai, China.
95chool of Public Health, Fudan University, Key La-
boratory of Public Health Safety, Ministry of Educa-
tion, Shanghai, China.

Avian influenza A viruses (AlVs) can occasionally
transmit to mammals and lead to the development of
human pandemic. A species of mammal is considered
as a mixing vessel in the process of host adaptation.
So far, pigs are considered as a plausible intermediate
host for the generation of human pandemic strains,
and are labelled 'mixing vessels'. In this study,
through the analysis of two professional databases,
the Influenza Virus Resource of NCBI and the Global
Initiative on Sharing Avian Influenza Data
(GISAID), we found that the species of mink (Neo-
vison vison) can be infected by more subtypes of in-
fluenza A viruses with considerably higher a-diver-
sity related indices. It suggested that the semiaquatic
mammals (riverside mammals), rather than pigs,
might be the intermediate host to spread AlVs and
serve as a potential mixing vessel for the interspecies
transmission among birds, mammals and human. In
epidemic areas, minks, possibly some other semia-
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quatic mammals as well, could be an important sen-
tinel species for influenza surveillance and early

warning.
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Fig. 2. The illustration of adaptation
and transmission of Human AlVs. An
adaptation from AlVs to human AlVs
includes two circulations, the aquatic
habitat circulation and the land habi-
tat circulation. In the aquatic habitat
circulation, AlVs are transmitting,
mutating, and adapting between
aquatic birds and minks (as well as
other semiaquatic mammals). This
adaptation may or may not change
their infectivity to avian, but can sig-
nificantly increase the infectivity to
human and terrestrial mammals.
Poultries such as duck, goose can be
infected through contacting with epi-
demic water. In a free stall barn sys-
tem, usually in some areas of South
Asia, Southeast Asia, Southern and
Eastern China, it will inevitably lead
to a land habitat circulation including
human beings. The blue pathway is
transmitted by faecal-oral route,
while the red one is transmitted by in-

»

N

tra-tracheal inoculation. The conception for this scene is partly based on the observation of daily lives; e.g., in rural areas
of South Asia, Southeast Asia, Southern and Eastern China, pigs and poultries, in particular chick, are often observed to
eat each other’s feces. Pigs also eat duck feces, but ducks seldom eat pig feces; and partly based on the available reports,
e.g., human infected by a human-adapted AIV from the live poultry market was often reported in China.

Sci Rep. 2019 Aug 12; 9(1): 11641.
Doi: 10.1038/s41598-019-48255-5.
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Copyright © 2019 Ysebaert et al.

Isolation and identification of tiger parvovirus in
captive Siberian tigers and phylogenetic analysis
of VP2 gene

Wang K.}, Du S.2, Wang Y.2, Wang S.2, Luo X.2,
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wildlife Ambulance Breeding Center of Jilin Prov-
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Infect Genet Evol. 2019 Jul 9; 75:103957.
Doi: 10.1016/j.meegid.2019.103957.
Epub ahead of print.

Origins of the arctic fox variant rabies viruses re-
sponsible for recent cases of the disease in south-
ern Ontario

Nadin-Davis S.A.%, Fehlner-Gardiner C.!

!National Reference Laboratory for Rabies, Ottawa
Laboratory-Fallowfield, Canadian Food Inspection
Agency, Ottawa, Ontario.

A subpopulation of the arctic fox lineage of rabies vi-
rus has circulated extensively in red fox populations
of Ontario, Canada, between the 1960s and 1990s.

An intensive wildlife rabies control program, in
which field operations were initiated in 1989, re-
sulted in elimination of the disease in eastern Ontario.
However in southwestern Ontario, as numbers of
rabid foxes declined the proportion of skunks con-
firmed to be infected with this rabies virus variant in-
creased and concerted control efforts targeting this
species were employed to eliminate the disease.
Since 2012 no cases due to this viral variant were re-
ported in southwestern Ontario until 2015 when a sin-
gle case of rabies due to the arctic fox variant was
reported in a bovine. Several additional cases have
been documented subsequently. Since routine anti-
genic typing cannot discriminate between the vari-
ants which previously circulated in Ontario and those
from northern Canada it was unknown whether these
recent cases were the result of a new introduction of
this variant or a continuation of the previous enzo-
otic. To explore the origins of this new outbreak
whole genome sequences of a collection of 128 rabies
viruses recovered from Ontario between the 1990s to
the present were compared with those representative
of variants circulating in the Canadian north. Phylo-
genetic analysis shows that the variant responsible
for current cases in southwestern Ontario has evolved
from those variants known to circulate in Ontario pre-
viously and is not due to a new introduction from
northern regions. Thus despite ongoing passive sur-
veillance the persistence of wildlife rabies went un-
detected in the study area for almost three years. The
apparent adaptation of this rabies virus variant to the
skunk host provided the opportunity to explore cod-
ing changes in the viral genome which might be as-
sociated with this host shift. Several such changes
were identified including a subset for which the op-
eration of positive selection was supported. The loca-
tion of a small number of these amino acid substitu-
tions in or close to protein motifs of functional im-
portance suggests that some of them may have played
a role in this host shift.

PLoS Negl Trop Dis. 2019 Sep 6; 13 (9): e0007699.
Doi: 10.1371/journal.pntd.0007699.
Epub ahead of print.

Long-Term Immunogenicity and Efficacy of the
Oral Rabies Virus Vaccine Strain SPBN GASGAS
in Foxes

Freuling C.M.%, Kamp V.T.2, Klein A.2, Giinther M.?,
Zaeck L.?, Potratz M.2, Eggerbauer E.?, Bobe K.,
Kaiser C.3, Kretzschmar A2, Ortmann S.%, Schuster
P.3 Vos A.2, Finke S.2, Miller T.?2
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Greifswald-Insel Riems, Germany.

’Institute of Molecular Virology and Cell Biology,
Friedrich-Loeffler-Institut (FLI), WHO Collaborat-
ing Centre for Rabies Surveillance and Research,
OIE Reference Laboratory for Rabies, 17493
Greifswald-Insel Riems, Germany.

*IDT Biologika GmbH, 06861 Dessau-Rosslau, Ger-
many.

To evaluate the long-term immunogenicity of the
live-attenuated, oral rabies vaccine SPBN GASGAS
in a full good clinical practice (GCP) compliant
study, forty-six (46) healthy, seronegative red foxes
(Vulpes vulpes) were allocated to two treatment
groups: group 1 (n = 31) received a vaccine bait con-
taining 1.7 ml of the vaccine of minimum potency
(1056 FFU/mL) and group 2 (n = 15) received a pla-
cebo-bait. In total, 29 animals of group 1 and 14 ani-
mals of group 2 were challenged at 12 months post-
vaccination with a fox rabies virus isolate (10%°
MICLDso/mL). While 90% of the animals offered a
vaccine bait resisted the challenge, only one animal
(7%) of the controls survived. All animals that had
seroconverted following vaccination survived the
challenge infection at 12 months post-vaccination.
Rabies specific antibodies could be detected as early
as 14 days post-vaccination. Based on the kinetics of
the antibody response to SPBN GASGAS as meas-
ured in ELISA and RFFIT, the animals maintained
stable antibody titres during the 12-month pre-chal-
lenge observation period at a high level. The results
indicate that successful vaccination using the oral
route with this new rabies virus vaccine strain confers
long-term duration of immunity beyond one year,
meeting the same requirements as for licensure as
laid down by the European Pharmacopoeia.

Viruses. 2019 Aug 27; 11 (9). pii: E790.
Doi: 10.3390/v11090790.

Zoonotic Pathogens in the American Mink in Its
Southernmost Distribution

Ramirez-Pizarro F.%, Silva-de la Fuente C.*?, Her-
nandez-Orellana C.%, Lopez J.}, Madrid V.3,
Fernandez 1.5, Martin N.!, Gonzalez-Acufia D.},
Sandoval D.}, Ortega R.}, Landaeta-Aqueveque C.

!Facultad de Ciencias Veterinarias, Universidad de
Concepcidn, Chillan, Chile.

2Facultad de Medicina Veterinaria, Universidad San
Sebastian, Concepcion, Chile.

Facultad de Ciencias Bioldgicas, Universidad de
Concepcidn, Concepcidn, Chile.

The American mink, Neovison vison, is an invasive
species in Chile. Its impact on native fauna and public
health has not been studied in depth in the country. In
this study, we searched for gastrointestinal parasites,
including helminths and zoonotic Cryptosporidium
sp., the presence of Trichinella sp. in muscle, and the
renal carriage of pathogenic Leptospira sp. in minks
caught on Navarino Island, "Magallanes y la Antéar-
tica Chilena" Region, and Maullin and Ancud, "Los
Lagos" Region, Chile. A total of 58, 15, and 21 minks
from Navarino Island, Maullin, and Ancud, respec-
tively, were examined for Trichinella sp. (artificial
digestion of muscle). A total of 36, 11, and 17 minks
from Navarino Island, Maullin, and Ancud, respec-
tively, were examined for pathogenic Leptospira spe-
cies (molecular detection of LipL32 gen fragment in
renal tissue) infection. Finally, 45, 11, and 17 minks
from Navarino Island, Maullin, and Ancud, respec-
tively, were analyzed to detect gastrointestinal para-
sites (by optical inspection of the digestive tract for
helminths, and by both Ziehl-Neelsen stain and mo-
lecular detection of small subunit-ribosomal DNA for
Cryptosporidium species). Trichinella larvae were
not observed. Pathogenic Leptospira sp. was detected
in 22 samples: 15 from Navarino Island, 3 from
Maullin, and 4 from Ancud. Two nematodes, belong-
ing to Ascaridinae (subfamily) and Pterygoderma-
tites (Paucipectines) sp., were found in samples of
two minks from Navarino Island. Oocysts and DNA
of Cryptosporidium sp. were detected in three fecal
samples from Navarino Island. Further studies could
determine the zoonotic potential of Cryptosporidium
sp., as well as the potential impact of the zoonotic
Leptospira sp. on the human population of the Nava-
rino Island, Maullin, and Ancud districts. The enemy
release theory could explain the low helminth species
richness in the minks. In addition, we did not find ev-
idence of parasite transmission from native fauna.

Vector-borne and Zoonotic Diseases
Volume XX, Number XX, July 2019
& Mary Ann Liebert, Inc.
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Methionine for mink during the growing and fur-
ring period

Karoline Blaabjerg®, Tove N. Clausen’, Kevin Byskov?,
Peter Foged Larsen!

'Kopenhagen Fur Forskning

The objective of the study was to investigate the effect
of feeding different methionine levels from mid-July to
pelting on the growth and skin parameters of the mink
kits, when the methionine content was constant
throughout the period or reduced from September 22 to
pelting, and furthermore to investigate whether mink
are able to utilize crystalline L-methionine. The study
comprised nine groups of 137-140 brown males pro-
vided the following methionine levels (g digestible
met/100 kcal ME) from mid-July to September 21 and
from September 22 to pelting, respectively: 0.12/0.12,
0.13/0.13, 0.14/0.14, 0.14/0.12, 0.15/0.15, 0.16/0.186,
0.16/0.14, 0.16/0.12, 0.18/0.18. The methionine levels
were achieved by adding crystalline L-methionine “on
top” to a basal diet containing 0.12 g digestible met/100
kcal ME and consisting of about 50% raw poultry
(Dland). Feeding 0.12 and up to 0.18 g digestible
met/100 kcal ME resulted in the same growth from
mid-July to September 18. In contrast, feeding 0.12 g
digestible met/100 Kcal ME from 22 September to pelt-
ing resulted in a significant lower growth compared to
0.14 and up to 0.18 g digestible met/100 Kcal ME. For
the entire experimental period from mid-July to pelting,
no difference in growth was found by feeding 0.14 and
up to 0.18 g digestible met/100 Kcal OE. On the other
hand, increasing methionine from 0.12 and up to 0.18
g digestible met/100 Kcal OE resulted in a significant
positive linear increase in the skin quality. This indi-
cates that the methionine requirement might be higher
to maximize skin quality than to maximize growth, but
in general the results confirmed that the current recom-
mendation of 0.16 g digestible met/100 kcal ME fits
quite well. However, the economical weighting of skin
results and feed costs indicated that there may be an
economic potential in reducing to 0.14 g digestible
met/100 kcal ME. In addition, the study showed that
mink utilize crystalline L-methionine added to the feed.
Over the past few years, the price of crystalline L-me-
thionine has fallen, so it may be an economic advantage
to use low-methionine feed ingredients and then add
crystalline L-methionine to obtain the desired methio-
nine level in the feed.

Meeting at Research Centre Foulum, Faculty of Sci-
ence and Technology, Aarhus University, Denmark.
September 2019 (in Danish) p. 1-9. Author’s abstract.

Vitamins for mink during the growing period — an
experiment in commercial farms

Mette Skou Hedemann?, Saren Krogh Jensen®
!Department of Animal Science, Aarhus University

Through experiments performed at Kopenhagen Fur
Farm during the past years, evidence has accumulated
that mink during the growing period are supplemented
with higher amounts of vitamins than needed. A sur-
plus of vitamins is only an extra cost to the feed. The
experiments has been performed with feed composed
of high quality ingredients. To ensure that the results
can be transferred to practical conditions an experiment
was performed at commercial farms receiving feed
from three different feed kitchens with the aim evaluate
the excretion of B-vitamins in September and October
and to determine the a-tocopherol (a-TOC, vitamin E)
and vitamin A status in male mink. Initially, the feed
kitchens added the same amount of vitamins and min-
erals to the feed, but in September one of the feed kitch-
ens reduced the addition of riboflavin (vitamin B2) and
a-TOC and omitted addition of retinol (vitamin A), thi-
amin (vitamin B1), and vitamin D. Urine samples from
two farms receiving feed from this feed kitchen were
collected before the reduction and samples from the
other two farms were collected after the reduction. Ap-
plying non-targeted LC-MS metabolomics to the urine
samples and extracting the data concerning B-vitamins
and metabolites thereof showed that riboflavin, niacin,
pantothenic acid, and pyridoxine is excreted in high
amounts providing evidence that the addition of these
vitamins to the feed is unnecessary. In urine samples
from farms receiving feed from the feed kitchen that
reduced the addition of riboflavin it was evident that
the excretion was lower after the reduction, but an ex-
cretion could still be seen confirming that the amount
of riboflavin naturally occurring in the feed covers the
need of the mink. The a-TOC status was determined in
10 mink from each farm at pelting. A blood samples
was collected from the animals and samples of liver,
fat, lung, and heart was taken. The average a-TOC con-
centration was above 10 pg/ml, which is the preferred
minimum level, in mink from all feed kitchens. How-
ever, 25 % of the mink from farms receiving feed from
the kitchen that reduced the addition of a-TOC had a-
TOC concentration below 10 pg/ml. In the body, a-
TOC is stored in the liver (short-term) and in ab-
dominal fat (long-term). Making a correlation between
the a-TOC concentration in plasma and liver showed
that the mink with low plasma level of a-TOC also had
a low concentration in the liver. This means that their
a-TOC status is low. One feed kitchen had a high con-
tent of swine offal in the feed this resulted in a high
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concentration of vitamin A in the liver. Based on the
present results it is suggested that the addition of ribo-
flavin, niacin, pantothenic acid, and pyridoxine to the
diet can be omitted. Regarding a-TOC supplementation
with either 40 mg synthetic a-TOC or 20 mg natural o-
TOC per kg feed is recommended. Addition of vitamin
A can be omitted from September and it is highly rec-
ommended to omit addition when the feed contains
swine offal.

Meeting at Research Centre Foulum, Faculty of Sci-
ence and Technology, Aarhus University, Denmark.
September 2019 (in Danish) p. 10-18.

Author’s abstract.

An effect study on antimicrobial treatment of cysti-
tis/urolithiasis in mink Kits

Karin Mundbjerg®, Peder Elbek Pedersen?, Sanne Ty-
gesen Skgnager?, Anders Tolver®, Anne Sofie Hammer*

YUniversity of Copenhagen, Dept. of Veterinary and
Animal Sciences, Ridebanevej 3, 1870 Frederiksberg.
’LVK Veterinarians, Fynsvej 8, 9500 Hobro.
University of Copenhagen, Dept. of Mathematical Sci-
ences.

On a Danish mink farm with acute rise in mortality
caused by cystitis/urolithiasis an effect study on anti-
microbial treatment of cystitis in mink kits was imple-
mented. Two groups of mink kits of 1920 kits in each
were formed. The treatment group received 5 days
treatment with sulfadiazine/trimethoprim in contrast to
the control group there did not received any treatment.
Dead mink kits in the two groups where collected from
the day the treatment was initiated and for nearly 3
months hereafter. By macroscopic pathological inves-
tigation all the collected mink kits were examined for
urinary tract disease to measure treatment effect. The
final results and conclusions are still under evaluation
and are to be published on a later date.

Meeting at Research Centre Foulum, Faculty of Sci-
ence and Technology, Aarhus University, Denmark.
September 2019 (in Danish) p. 19-22.

Author’s abstract.

Potential effect of Fur Animal Necrotic Pyoderma
(FENP) on reproduction results

Oliver Legarth Honoré'? Annemette Petersen’, Ag-
nethe Wallin', Tove Clausen?®, Peter Foged Larsen?,
Thomas Bjarnsholt®, Anne Sofie Hammer*

!Dept. of Veterinary and Animal Sciences, University
of Copenhagen, Ridebanevej 3, 1870 Frederiksberg C.
’Kopenhagen Research, Kopenhagen Fur.

$Costerton Biofilm Centre, University of Copenhagen.

During the mating season 2019 a field study was per-
formed on five mink farms, with the purpose of inves-
tigating the potential effect of Fur Animal Necrotic Py-
oderma (FENP) on reproduction results. The study is
part of a PhD project conducted in corporation between
Copenhagen University and Kopenhagen Fur. On the
five farms a total of 249 males (48-51 males pr. farm)
where selected. All females introduced to the males in
the study group where registered and followed. Rele-
vant data from the animals where recorded (including
number of introduction to males, number of kits, dis-
eases etc.). Two farms were excluded because none of
the males in the study group developed FENP symp-
toms. Females (n= 10) with other diagnoses than FENP
or females found dead were excluded. In total 698 fe-
males remained in the study. Among these 698 females,
106 were introduced one or more times to a male diag-
nosed with FENP. Preliminary results indicate that con-
tact with FENP males have a negative effect on produc-
tion results of the females on the farms included in this
study. Currently further data analysis is in progress in
order to evaluate the significance of the results.

Meeting at Research Centre Foulum, Faculty of Sci-
ence and Technology, Aarhus University, Denmark.
September 2019 (in Danish) p. 24-27.

Author’s abstract.

Selection for feed efficiency without negative conse-
quences on body weight and litter size

Mette Dam Madsen®, Mahmoud Shirali®, Just Jensen?,
Bente Krog Hansen?, Steen Henrik Mgller®, Trine Mi-
chelle Villumsen!

!Department of Molecular Biology og Genetics, Aar-
hus University.

’Kopenhagen Fur Consulting.

$Department of Animal Science, Aarhus University.

Feed efficiency, body weight and litter size are eco-
nomically important traits in mink breeding. Breeding
for feed efficiency mink can reduce the production cost
per pelt, by reducing feed costs. Meanwhile, breeding
for heavier mink can increase the price per pelt, since
heavier animals tend to have larger pelts. Furthermore,
increasing litter size increases the number of pelts pro-
duced per breeding female. To maximize profit breed-
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ing should include feed efficiency, body weight and lit-
ter size as breeding criteria. Due to the large sexual di-
morphism in mink, traits like feed efficiency, feed in-
take and body weight are expected to have different ge-
netic parameters in males and females. The aim of this
study, was 1) obtain sex specific genetic parameters of
feed efficiency, feed intake and body weight, along
with genetic parameters of litter size; 2) examine the
consequences of single trait selection on litter size and
each of the sex specific breeding values of feed effi-
ciency, feed intake and body weight; 3) investigate the
possibility of selection on an ‘average’ breeding value
for feed efficiency, based on the sex specific breeding
values, in place of said sex specific breeding values.
Foulum Research Farm provided group recorded feed
intake (cage-level with a male and a female in each
cage) and individually recorded bodyweight in males,
body weight in females and litter size at day 21. Data
included 16782 males and 18375 females. The pedigree
included 35131 animals and dated back to 1998. A mul-
tivariate animal model including four traits were used
to analyze feed intake, body weight in males, body
weight in females and litter size at day 21 after whelp-
ing. The model separated the genetic variance of feed
intake into male and female, and yielded therefore five
breeding values: feed intake in males, feed intake in fe-
males, body weight in females and litter size at day 21
after whelping. Breeding values for feed efficiency, de-
fined as residual feed intake (within sex adjustment of
feed intake breeding values for body weight breeding
values) were obtained post-analysis for males and fe-
males. ‘Average’ breeding values were constructed for
feed efficiency based on the sex specific breeding val-
ues of feed efficiency. Results showed that there were
sufficient genetic variance and reasonable heritabilities
of all traits to allow genetic progress through selection.
Results also showed that selection for feed efficiency,
defined as residual feed intake, in either sex reduces
feed intake in either sex and does not have negative
consequences for bodyweight in either sex or litter size
at day 21 after whelping. Furthermore, it was shown
that selection on ‘average’ breeding values yielded se-
lection responses falling between the selection re-
sponses obtained when selecting on the sex specific
breeding values. In conclusion, feed efficiency, in the
form of residual feed intake, should be included in the
selection decisions in mink.

Meeting at Research Centre Foulum, Faculty of Sci-
ence and Technology, Aarhus University, Denmark.
September 2019 (in Danish) p. 28-31.

Author’s abstract.

Correlation between skin length and alternative
measures for mink size, and the potential of early
selection of breeding animals.

Trine Michelle Villumsen?, Tove N. Clausen ?, Mogens
S. Lund?

Center for Quantitative Genetics and Genomics, Dept.
of Molecular Biology and Genetics, Aarhus University.
’Kopenhagen Fur Research.

The aim of this project was to explore possibilities for
early selection of mink, to optimize welfare and fertil-
ity for the breeding animals. The fat deposition in the
growing-furring period where mink are fed ad libitum
results in high November weight. Mink selected for
breeding based on sorting in November needs to be
slimmed down before mating in the spring, to obtain
the preferred BCS to optimize reproductive perfor-
mance. The slimming results in hungry mink that ex-
press more stereotypic behavior. We investigated, if
we can select future breeding animals before fat depo-
sition in the fall increase. With an early selection, we
can restrict the feed intake in the fall, and avoid a tough
diet over the winter for the breeding animals. We used
1261 white mink born in 2018 (627 females, 634
males) from Kopenhagen Fur Farm, Denmark, to in-
vestigate the heritability (h?) of different measures of
size: circumference in September and October, body
weight and length in September, October and at pelting
in November. We also estimated the genetic correla-
tion to skin size. We found h? between 0.07 (SE~0.09)
and 0.72 (SE~0.12), lowest for circumference (in Oc-
tober), highest for weight (at pelting). In general, we
found higher h? for females than for males. We also
found high genetic correlations (c2) between weight
and skin size. For females, September weight was just
as good an indicator for skin size as weight in Novem-
ber (c2= 0.91, SE=0.04). For males, o2 was 0.80
(SE=0.09) for November weight, and 0.65 (SE=0.09)
for September weight. In September, we have same in-
formation about (mothers) fertility and size of females
as we do in November. We can use this information to
select females in September. However, we cannot
measure quality of the winter fur in September. To
compensate for the lack of quality measure in Septem-
ber, we suggest a two-step selection strategy for fe-
males. First step: Select females based on mother’s fer-
tility and own bodyweight in September, select a sur-
plus for second round sorting. Second step: Females
from first round are finally selected based on pelt qual-
ity. Same strategy can be used for males. With this
strategy, the tough slimming down will be unnecessary
in the winter period.
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Meeting at Research Centre Foulum, Faculty of Sci-
ence and Technology, Aarhus University, Denmark.
September 2019 (in Danish) p. 32-40.

Author’s abstract.

Adjusting female mink body condition without
compromising their welfare

Britt I.F. Henriksen?, Steen Henrik Mgller!
!Department of animal Science, Aarhus University.

Restrictive feeding with risk of prolonged hunger and
stereotypy is one of the main welfare challenges for
farmed mink in the winter period. Female mink should
not be too fat to respond to flushing, and the project
wanted to evaluate different strategies for body condi-
tion adjustment. It was hypothesized that adjusting the
minks body condition from score 4 or 5 in early De-
cember to 2 in February 20" compared with January
31 will reduce the number of stereotypic female mink
and result in less amount of stress hormones measured
as fecal cortisol metabolites. It was also hypothesized
that the electronic weighing devices WheightLog,
formed as a tube hanging in the middle of the mink’s
cages, can be a tool to identify risk of stereotypic be-
haviour in breeding female mink. We evaluated the ef-
fect of two different feeding strategies for first year
breeding females on different welfare measures. One
group was slimmed from body condition score 4 or 5
in early December to score 2 on February 20" and the
other group was to slimmed to score 2 on January 31%.
There were 200 animals in each of the two groups. The
welfare measures were body condition score, stereo-
typic behaviour, and fecal cortisol metabolites. The ac-
tivity in the electronic weighing devices were exam-
ined by video recordings and data from the devices.
There were significantly lower prevalence of stereo-
typic behaviour and lower amount of fecal cortisol me-
tabolites in the group that were slimmed to body con-
dition 2 in February compared with January. It was dif-
ficult to find any clear picture of changes in the patterns
of output data from the WheightLog devices, that could
indicate animals with stereotypic behaviour. We there-
fore reject our hypothesis of using WheightLog to iden-
tify risk of stereotypic behaviour. We accept our first
two hypothesis and conclude that adjusting mink to
body condition 2 in February 20" is less stressful for
first year breeding female mink than adjusting to body
condition 2 in January 31°%. Even so, there are welfare
challenges with both feeding strategies. One important
question is if it is necessary to adjust the body condition
down to 2 in order to enable female mink to respond to
flushing.

Meeting at Research Centre Foulum, Faculty of Sci-
ence and Technology, Aarhus University, Denmark.
September 2019 (in Danish) p. 41-48.

Author’s abstract.

Kit transfer between mink litters: The early lacta-
tion period may be prolonged for the benefit of
small kits

Jens Malmkvist!
!Dept. Animal Science, Aarhus University, Denmark.

Only few systematic studies focus on cross fostering of
mink offspring and levelling of litters early in life.
Methods: Brown mink was used, and 386 transponder
marked Kits were transferred from large litters (9-14
kits) to 386 foster mothers with smaller litters focusing
on: (1) different recipient litter size (small, 1-3 kits vs.
medium, 4-7 kits) transferred Day 4, D4, after birth,
and (2) prolonging the early lactation period by kit
transfer to 0-4 days younger litters. The foster mother
age class (young: 1.st parity, old: 2"-3" parity) was in-
cluded in the analysis. The majority of transferred kits
were female (70.2%) — as in average smaller and prone
to damages later in life —and an additional group of 186
transponder marked female kits stayed with their bio-
logical large-litter mother after the reduction to 8 Kkits.
Results: Foster kits moved to a younger litter with
fewer kits gained more weight during the first 56 days
of life, i.e. 4 > 2 > 0 days prolonged early lactation pe-
riod. Mink mothers retrieved an older novel kit quicker
to the nest D2 than D4. Small litters (1-3 kits) resulted
in significant higher kit growth until D56 and reduced
the amount of damages at 7 weeks after birth. Further,
the results confirmed 2018-findings that (i) transfer of
kits from D2 favour growth, but have no significant ef-
fect on kit survival, and (ii) experienced dams result in
heavier kits. Conclusion: The early lactation period of
mink can be prolonged with 2-4 days, leading to heav-
ier kits at weaning without negative consequences, with
a better acceptance of the older kit by newly-delivering
dams (D2). Small litters may be good as recipients,
however, some data analysis on risk factors are still on-

going.

Meeting at Research Centre Foulum, Faculty of Sci-
ence and Technology, Aarhus University, Denmark.
September 2019 (in Danish) p. 49-60.

Author’s abstract.
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Correct WelFur-Mink-assessment of partial wean-
ing of large litters at 42 days

Steen Henrik Mgller?, Jens Malmkvist?, Britt I. F. Hen-
riksen®

!Dept. of Animal Science, University of Aarhus

In WelFur-Mink we assess the effect of partial weaning
in the same way as weanig of the full litter ant it will
therefore get a score of 18 out of 100 for the measure-
ment ”Age and procedures at weaning”. If this should
change we need a scientific background for a different
interpretation of partial weaning than of full weaning
of all kits in the litter. We therefore conducted an ex-
periment comparing the patial weaning procedure of
llitters of 6 or more kits 42 days pp. as described in the
Danish * Branchekoden’ to normal weaning of the full
fulllitter at 56 days. The first years experiment showed
that both the dam and the kits reacts shortly to the
weaning at 42 days, but also to the weaning of the re-
maining Kits at 56 days. The long term effects are small
and often in favour of partial weaning. In total this in-
dicates that ther will be a scientific background for a
different interpretation of partial weaning at 42 days.

Meeting at Research Centre Foulum, Faculty of Sci-
ence and Technology, Aarhus University, Denmark.
September 2019 (in Danish) p. 61-69.

Author’s abstract.

Mink in the Danish nature — how can that be
avoided?

Sussie Pagh', Cino Pertoldi*, Heidi Huus Petersen?,
Trine Hammer Jensen®, Mette Sif Hansen!, Mariann
Chriél 2

!Aalborg University, Fredrik Bajers Vej 7, 9220 Aal-
borg.

2Technical University of Denmark, Kemitorvet, 2800
Kgs Lyngby

It has been debated whether or not there is a true feral
population in Denmark and if farms in Denmark act as
a source for the feral population, despite preventative
laws regarding fencing and traps on the farm area. The
feral mink population consists of two groups of ani-
mals, namely mink that are born in nature and more or
less adapted to a living in nature, and mink born on
mink farms and have recently escaped into nature.

The population size of feral mink in the Danish nature
is unknown. However, the game bag records of mink
have decreased during the past two decades. Around

year 2000 the number of mink bagged was around
8000, and today less than 2000 mink are bagged
(trapped and/or shot) annually.

The purpose of this project was: 1) to give a conserva-
tive estimate of the proportion of mink that originate
from farms and have recently escaped into nature out
of the total number of bagged mink. 2) to investigate
the reproduction and mortality of mink caught in the
Danish nature. 3) to test tetracycline as a biomarker for
mink escaped from farms

The study has demonstrated that farmed mink escape
from the Danish mink farms, and that the proportion of
escaped mink differs geographically. Mink escaped
from farms constitute up to 3 % of the sampled feral
mink at Bornholm and was estimated to be around 30%
in the remaining part of Denmark. Based on the esti-
mated turnover of feral mink, the population seem sta-
ble to slightly declining under the current conditions.
However, escapees from farms may have a negative ef-
fect on the chance to control the population. Therefore,
control of the fence around the farms to prevent escapes
from the premises preferably combined with increased
hunting pressure on feral mink will reduce escapees
and the feral mink population.

Meeting at Research Centre Foulum, Faculty of Sci-
ence and Technology, Aarhus University, Denmark.
September 2019 (in Danish) p. 70-75.

Author’s abstract.

142



SCIENTIFUR is published as four issues per year (one volume).

SCIENTIFIC ARTICLES. Papers submitted for publication as scientific articles are received with the under-
standing that the work has not been published before, and is not considered for publication elsewhere and has been
read and approved by all authors. In regard to forwarded articles the author(s) alone is (are) responsible for the
scientific content of the article. Experimental methods used and reported in SCIENTIFUR shall meet ethical stand-
ards of animal treatment.

MANUSCRIPTS

Manuscripts must be sent by e-mail, preferably in Microsoft Word. The material should be sent to: E-mail: Sci-
entifur@dca.au.dk. In case of no access to e-mail, manuscripts can be forwarded to:

SCIENTIFUR, Danish Centre for Food and Agriculture, Aarhus University, P.O. Box 14, DK-8830 Tjele,
Denmark

Manuscripts must be written in English, typed with double spacing and with page and line numbering and consist-
ing of:

Title, which should be concise and informative, but as short as possible, and contain the main key words.

Authors name(s) as well as name(s) and address(es) of the institutions to which the work is attributed.
E-mail address of the corresponding author should be given.

Summary/Abstract.

Keywords in alphabetic order if not included in the title.

Text. The text should normally be divided into: Introduction, Material and Methods, Results, Discussion,
Acknowledgements and References and follow internationally accepted rules. Double documentation in both fig-
ures and tables will not be accepted.

Ilustrations. All graphs, photos and pictures are considered as figures. All drawings have to be professionally
drafted (photocopies are not an acceptable standard). The illustrations should be JPG-, GIF- or TIF-files. Any
halftones must exhibit high contrast and text and other details must be large enough to retain the readability even
after reduction of figure size to single column (width 80 mm). The width of 170 mm can also be accepted. Colour
illustrations can be included in SCIENTIFUR.

Tables. Each table should be typed on a separate page. Tables must be numbered consecutively with Arabic nu-
merals, and have a self-explanatory title. Tables should be planned to fit a final width of 80 or 170 mm.

References. References in the text should be made according to the following examples:
Nielsen, 1992; Hansen & Berg, 1993; Bakken et al., 1999.

The list of references should be arranged in alphabetic order according to the name of the first author and the year
of publication within the names. The year of publication should be written between the name(s) and the title:

Nielsen, V.H., Mgller, S.H., Hansen, B.K. & Berg, P. (2007). Genotype - environment interaction in mink.
Scientifur, 31 (3), 89.

Shirali, M., Nielsen, V.H., Mgller S.H. & Jensen, J. (2015). Longitudinal analysis of residual feed intake and
BW in mink using random regression with heterogeneous residual variance. Animal, 8 (10), 1597-1604.

143


mailto:Scientifur@dca.au.dk
mailto:Scientifur@dca.au.dk
http://pure.au.dk/portal/en/persons/vivi-hunnicke-nielsen(b39dff48-59cf-47ed-8da0-94826fdf67bf).html
http://pure.au.dk/portal/en/persons/vivi-hunnicke-nielsen(b39dff48-59cf-47ed-8da0-94826fdf67bf).html
http://pure.au.dk/portal/en/persons/vivi-hunnicke-nielsen(b39dff48-59cf-47ed-8da0-94826fdf67bf)/publications/genotype--environment-interaction-in-mink(213a9320-db91-11dc-aa46-000ea68e967b).html
http://pure.au.dk/portal/da/persons/mahmoud-shirali(54f54f0d-b999-48cb-91f9-3db5b2d3ae12).html
http://pure.au.dk/portal/da/persons/vivi-hunnicke-nielsen(b39dff48-59cf-47ed-8da0-94826fdf67bf).html
http://pure.au.dk/portal/da/persons/steen-henrik-moeller(a76a2e86-c4b8-4a28-b835-e93cb9042c81).html
http://pure.au.dk/portal/da/persons/just-jensen(fd33639a-638e-4eca-b152-71c93ab91293).html
http://pure.au.dk/portal/da/persons/vivi-hunnicke-nielsen(b39dff48-59cf-47ed-8da0-94826fdf67bf)/publications/longitudinal-analysis-of-residual-feed-intake-and-bw-in-mink-using-random-regression-with-heterogeneous-residual-variance(e5f12964-7a20-431f-9927-7f95c2ff7e95).html
http://pure.au.dk/portal/da/persons/vivi-hunnicke-nielsen(b39dff48-59cf-47ed-8da0-94826fdf67bf)/publications/longitudinal-analysis-of-residual-feed-intake-and-bw-in-mink-using-random-regression-with-heterogeneous-residual-variance(e5f12964-7a20-431f-9927-7f95c2ff7e95).html

	SCIENTIFUR
	SCIENTIFIC INFORMATION IN FUR ANIMAL PRODUCTION
	INTERNATIONAL FUR ANIMAL SCIENTIFIC ASSOCIATION

	Vol. 43, No. 4
	Polymorphisms of four candidate genes and their correlations with growth traits in blue fox  129
	Guo M, Zhao Z, Wang R, Zheng X, Peng Y, Liu Z, Li X, Gong Y
	Assessment of chosen semen characteristics of two colour morphs of the Arctic fox, lagopus L. 129
	Stasiak K, Kondracki S, Iwanina M
	Aleutian Mink Disease Virus in the breeding environment in Poland and its place in the    130 global epidemiology of AMDV   Kowalczyk M, Horecka B, Jakubczak A
	Immunogenicity and efficacy evaluation of subunit Astrovirus vaccines     131 Bidokhti MRM, Ullman K, Hammer AS, Jensen TH, Chriél M, Byrareddy SN, Baule C
	Archaea and bacteria exposure in Danish livestock farmers      132
	Bønlykke JH, Duchaine C, Schlünssen V, Sigsgaard T, Veillette M, Basinas I
	Comparing the treatment effect of narrow spectrum antimicrobial, probiotic and fluid with  132 amoxicillin in mink kits (Neovison vison) with pre-weaning diarrhea     Birch JM, Agger JF; Leijon M, Ullman K, Struve T, Jensen HE
	Mink enteritis virus infection induces mitochondrion-mediated Apoptosis by the viral  132  nonstructural Protein 1
	Lin P, Cheng Y, Song S, Qiu J, Yi L, Cao Z, Li J, Cheng S, Wang J
	Molecular and phenotypic characteristics of Escherichia  coli isolates from farmed minks   132
	in Zhucheng, China
	Qiu J, Jiang Z, Ju Z, Zhao X, Yang J, Guo H, Sun S
	A protein E-PilA fusion protein shows vaccine potential against nontypeable haemophilus  135 influenzae in miche and chinchillas
	Ysebaert C, Denoël P, Weynants V, Bakaletz LO, Novotny LA, Godfroid  F, Hermand P
	in southern Ontario
	Nadin-Davis SA, Fehlner-Gardiner C
	Archaea and Bacteria Exposure in Danish Livestock Farmers
	Comparing the treatment effect of narrow spectrum antimicrobial, probiotic and fluid with amoxicillin in mink kits (Neovison vison) with pre-weaning diarrhea
	Semiaquatic mammals might be intermediate hosts to spread avian influenza viruses from avian to human
	A Protein E-PilA Fusion Protein Shows Vaccine Potential against Nontypeable Haemophilus influenzae in Mice and Chinchillas
	Isolation and identification of tiger parvovirus in captive Siberian tigers and phylogenetic analysis of VP2 gene
	Origins of the arctic fox variant rabies viruses responsible for recent cases of the disease in southern Ontario
	Zoonotic Pathogens in the American Mink in Its Southernmost Distribution

