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Nowadays I thi& that many parents are worried about their children 

and ask to themse1ves:"Have our children a really chance to grow 

up and be happy like ourselves and will they be able to overcome 

all the problems which we not only are seeing in the horizon, 

but also what we are going to be confronted to every morning we 

open our eyes. Will our children survive?". 

Dear readers, do not close your eyes for the realities in your 

life and in the future , but learn to be happy for the good things 
you meet every day in spite of the global importance of these. 

From that point of view many of you, as parents of SCIENTIFUR 

established on basis of suggestions at the First International 

Scientific Congress in Fur Animal Production in Helsinki 1976, 

ought to be happy for the child - SCIENTIFUR - which not only is 
growing in volume and number og subscribers, but also is serving 

an industry which is growing and going to play an increasing role 

in the animal production. 

SCIENTIFUR is a happy child - and all its parents should also be 
happy @ 

However, we are sure that not all its parents are happy, because 

they are not able to attend The Second International Scientific 

Congress in Fur Animal Production. Why? Maybe, because of lack 

of money for this trip or because of lack of understanding of the 

importance of such kind of communication from the governments and 

the industry. 



At the same time we regret this lack of understanding from several 

of the worlds leading countries - and fur producers, we are happy 

to thank the Scandinavian Fur Farmers Organizations for their 

sponsorship of SCIENTIFUR and of the Second International Scientific 

Congress in Fur Animal Production. This positive attitude to the 

scientific part of the industry not only enable us in a position 

to do what we want, but i.t also brings happiness to us every morning 

we open our eyes to serve this very facinating industry. 

In this issue of SCIENTIFUR we only bring summaries of reports 

which will be given at the Second International Scientific Congress 

in Fur Animal Production in Denmark, April 1980. 

Those who are not able to participate the congress have the possi- 

bilities to receive the reports by direct contact to the authors 

or to buy the complete congress map at US $ 30.-  k kr. 180.-). 
The map can be ordered from the congress secretariate: 

2nd Int. Scientific Congress 1980 
SCIENTIFUR, 48 H Roskildevej 
DK-3400 Hilleroed, Denmark. 
Phone: 03. 261410. 

Finally we are happy to be able to welcome more than loo scientists 

to the congress. We are looking forward to meet all of you, listen 

to about 45 reports, and build up a friendship based on our common 

interest in the fur animal production. 

Looking forward to see you. 

editor 

Why could we not get money 
to participate The Second 
International Scientific 
Congress in Fur Animal 
Production ? 



e CHROMOSOME VARIABILITY IN THE BLUE FOX. 

Auli Makinen, Ingemar Gustavsson, Dept. of Animal Breeding and 

Genetics, Swedish University of Agricultural Sciences, 

S-750 07 Uppsala 7, Sweden. 

The chromosomes of the arctic fox as well as its domesticated form, 

the blue fox ( ~ l o ~ e x  lagopus), have previously been discribed in 

a few reports based on studies of smal1 numbers of animals. 

The results obtained in the present investigation are based on 

totally 82 blue foxes; 27 males and 55 females, sampled randomly 

from four different farms in Sweden and Finland. Detailed studies 

and definite identification of individual chromosome pairs were 

possible by application of the G-, R-, C- and Ag-I banding techniques. 

TWO differen-t types of interindividual variability were found: 

Centric fusion polymorphism. The modal chromosome number varied 

between 48 and 50 due to a centric fusion translocation of two 

acrocentrics into one metacentric chromosome. The incidences of 

the different chromosome numbers appeared to vary between the two 

sexes as well as between different farms. 

It is possible that the occurrence of centric fusion in different 

farms of the present investigation is due to recurrent mutation 

but it is believed that all cases of translocation have been derived 

from a common ancestor. The effects of the centric fusion trans- 

location on fertility are not known. 

. Some individuals, 
both males and females, demonstrated variability in the amount of 

heterochromatin. Normally there are ten autosomal pairs demonstrat- 

ing large blocks of heterochromatin. The individuals concerned 

demonstrated dimorphism in presumably one pair; besides the normal 

amount of heterochromatin in one chromosome, its homologue demonstra- 

ted a decreased amount. Homozygous carriers of this variability 



have not yet been found. 

It is suggested that future research should be more actively directed 

to understanding the effects of chromosome variations in the blue 

fox. This can not only be done by direct studies of the developing 

zygote but also indirectly by the study of different parameters 

parlicularly those concerning fertility used in artificial selec- 

tion. 

7 references, 1 table, 3 pages. 

2nd Internat. Congress in Fur Animal Production, 

Denmark, 8-10/4 1980. 

Abstract: G. J~rgensen 

GENETIC SYSTEMS OF SERUM PROTEIN ALLOTYPES IN DOMESTIC MINK. 

0,K. Baranov, V.I. Yermolaev, M.A. Savina, 1.1. Fomicheva, 

Institute of Cytology and Genetics, Academy of Sciences, 

Siberian Branch, Novosibirsk 630090, U.S.S.R. 

This report presents a brief characterization of the systems of 

serum protein allotypes in the domestic mink. These allotypes 

were identified in this laboratory. Their major features are as 

follows. 

. The two allotypes 
identified are Ldl and Ld2. They are coded for by allelic genes 

at the autosomal locus Ld. In two mink populationsstudied, the 

frequency of the gene Ldl was much higher than that of its allele 

~ d ~ ,  0.9 and 0.1, respectively. The Ld-locus is most probably 

involved in the genetic control of the entire serum pool of low 

density lipoprotein. 

The mink Ed-system seems to differ from the allotype system of low 

density lipoproteins of man ( ~ o r ~ a n t i  et al., 1975) rabbit (~lbers 
and Dray, 1969) and pig ( ~ a ~ a c z ,  1977) an its simpler organization. 



This system is a case of complex immunogenetic organization. This 

Lpm-system has eight allotypes. Lprn molecules with different 

allotypic specificities have the same ~2-electrophoretic mobility 

in agar gel. Their molecular weight is about 800 ooo, and they 

have a subunit composition. Lprn allotypes are inherited as allo- 

groups. Eight allogroups are known: Lpm 4; Lprn 6,8; Lprn 4,6,8; 

Lpm 4,6,7; Lprn 1,6,8; Lpm 3,4,6,8; Lprn 1,2,6,7 and Lprn 2,4,5,7. 
Each group is, probably, controlled by haplotypes, a group of 

closely linked genes. The 22 phenotypes and 36 genotypes in the 

domestic mink are the result of individual pair combinations of 

eight known Lprn haplotypes. 

Lprn allotypy was not identified in Mustelidae species closely re- 

lated to the domestic mink. Thus, Lpm polymorphism has emerged 

instantaneously in evolving Must.elidae. It is a specific evolu- 

tionary feature of the domestic mink. This makes it different from 

the mink Ld system and the allotypic polymorphic system of other 

mammals (for example primates) which have evolved smoothly. 

. At present, there is indubitable evidence 
for the existance of six IgG allotypes in the domestic mink, 

1,2,3,4,5,6. According to preliminary data, allotypic specificities 

2,3,4 and 6 are located in the heavy chains and allotype 1 is 

located in light ones. Although mink IgG allotypes are inherited, 

no conclusive genetic data was obtained allowing us to distinguish 

allelic groups. 

Thus, our Laboratory now has antisera againstsixteen allotypes of 

three different proteins (~aranov et al. 1978;:Baranov and Yermolaev, 

1978; Baranov and Savina, 1979). The detection of other Lpm and 

IgG allotypes will increase this nurnber. The allotypic gene markers 

available may be used in genetic and evolutionary studies. They 

may also be applied to the genetic control of mink breeding. 

6 references, 4 pages. 
2nd Internat. Congress in Fur Animal Production, 

Denmark, 8-10/4 1980. 
Abstract: G. J~rgensen 



@~bjeotivisation of Msthods ole Exterisr Eh-aluation of Standard E l i &  

Macie j owski Janusz , S&axgofi Jerzy 
Wyzsza Czkola Rolnicze, Pedagogiczna 08-110 Siedlce ul.Prusa 12, 

Poland. 

Subjsctive evaluation of many traits of fur-Seariw animals is a 

source QE error which affects low accuracy of selection and conse- 

quently dscreasos selection progsess, To detemiae the value of 

this error, tha authors m a d s  an experimsnt which consisted in seve- 

ral evaluntiolas of 20 stalsdard mi&s carried out by 5 judgss. They 
svaluated the sans animals 4 thos in sequence u o m  to thet;t, 

Four traits wero svaluated on tho scale of /zero/ to 6 points 
w!?ich are presented in. tab, 1. Z'he analysis of variaxace revoaled 

great significarst differences Sotweom tl-ie evaluated a~~imals and on- 

ly in ovaluatioa of colour groat sigdficant Giffsrsnces wsre found 

to exist belween evaluation of the same judges /so@ tab, l/, Thus, 

point astimation can differentiato better a n h a l s  from ssthation 

is satisfactory. Pgrsover, the analysis showed grsat significant 

difforencss betwesn juciges and sigrtiflcant interactiorois m- ani,~ials x 

judgcu. Doth phemomem prove that individual judges give si- 

gni f  icarltly fliff erexat evaluiitio~s for tlze satris traits fri a givon 

ariirnal, Die kighest variatiors between judges was in the case of CO- 

lour svaluation. 

Is1 furthsr experhsrnts a mmibor of attsmpts wsre made at objecti-. 

visation of colour evaluation, Iers6.tli of lzair and choice of judgea 

in respect of tlreir abilities to differentiate worsa and bsttor al.ii-- 

mals and rspeatability of thsse evaluations. In colour evaluatiom 

the cornparative trietkrod was used, as 1soL1 as evaluatioa on daffsseazt 

backgsouad and at daylight and aslif icial light, At temgts at colour 

svaluation of sta~dard m i * s  by coasparisom. wit21 hair saples o f  dl -  

fforont colour intensity did not give satisfactory results. 

Expsrbents on the sffect o£ background on accuracy of colo~xr 

evnluation wess started with a laboratory exseri-ment, 21 hair sam- 

p l e ~  of different colour intansiky were srspared, ahise sanples we- 

re arranged twice by 5 judges in ordor o f  decruasirg colour inten- 



s i t p  OB white, blue and blaok b a o k r o u d ,  IB. r s g r e s s i o ~  of th s  se- 

cond r e s u l t  t o  the f i r s t  o ~ e  the r epea tab i l i ty  coef f ic i sn t  of sam- 

s n t  on each b a c e r o m d  usas detsrmiaed, Om .tJhite back-- 

grouid: r@= 0,52 on blue background r*= 0,89 alid on black oae re= 

Q 1 9 5  /ses tab,2/, Ths r e s u l t s  show t h a t  i% i s  Lhe black backgrourd 

tha t  h a i r  coloilr of standard m i & s  cam be most a c c w a t s l y  evaluated 

ghs authors t r a ~ s f e r e d  the resulttil of t h i s  experhent  to the e ~ l u -  

a t i o a  of a l i v e  aajanals, so f o r  t h i s  purpose tbs  table-tops wsre 

p a i ~ t e d  black and b l u ,  The e v a l u a t i o ~  wwas s a r r i e d  out in 2 phasss 

i n  which differemt a~r ina l s  were used a ~ d  d l f f e ren t  judgss m a d s  the 

svaluation. I n  s p i t s  of sxpectat iom no s i e n i f i c a a t  differences we- 

r e  found bstwsea ths  svaluatioa s f  a a b a l s  made on black tab les  aad 

that  o n  b%ue tab les  /se@ tab, 3/r The authors suppose tha t  lack  of 

baoMrouad i e l u e a c s  on ths  evaluation resuZts was caused by the 

distance the cagsd a d m a l  was from the bacwrou~ad, 

Coapar i s~a  of the evaáuation r e s u l t s  was a l so  car r ied  out a t  day- 

l i g h t  and a r t i f i c i a l  l i g h t  of standardfzsd eolour and in tens i ty .  A t  

a r t i f i c i a l  liwt a s l i & t l y  lswer varfatiom of evaluatiom was obtai- 

=ed, but t h e i r  repe- i tabi l i ty  was 90% sa l i s fac tory ,  Lewth  or ru ther  

height of each kind of h a i r  Layers /guard h a i r ,  isatemedinte h a i r  

and underfur/ was measussd with the hs lp  of aa %astrument construc- 

t sd  by ths  authors. Results of ths  msasumeats sulabled thea to  de- 

t e m i n s  t h s  sx ten t  of t h i s  d r a i t  ia l ivss tock  and svaluats  he r l t a -  

b i l i t y  odf lsm~e;th of each &%dl of ha%r i s s e  tab,  4/, MeasurmemLs 
im  truanent 

with the hs lp  of tliis a r e  somwhat laborious, t h i s  i t  i s  

l e s s  usefu l  i n  mass svaluation bud i n  cam bs tised f o r  e x p e r h e n t a l  

p r p o s s s  and in toel%-correatiw of jud$-es, 

Reaults of tho experimonts gave some i&ornat%on point%= to  po- 

s s i b i l i t l e s  of e r r o r  decrease i n  ha i ry  coat svaluatiors o n  a l i v a  a ~ i -  

sals, but a t  t h s  s-e t b e  showed tha t  Pra mass s e l e c t i o ~  $ t  is orga- 

ns legt ic  evaluatioa. xshia i s  basic a ~ d  i t s  aosmacy deponds on the 

qua l i f i ca t i sns  of a jiowo, To detemime ths  q u a l i f i c a t f o w  oE jmd- 

ges the f o l l o w l w  experimsnt was ca r r i ed  out: 14 judgss i n  2 s e r i e s  

7 psopls each svaluated 15 m i n k s  s e p e a t i w  the evaluation of tho sa- 



me aniniadbs 3 timas An sequence U ~ U ~ L O M T ~ ~ L  to khern, Variation coetponen- 

t s  r c s u l t i w  from the d i f f  oscnce betwoen a n h a l s ,  bets.reom jtxdges 

and judgo x anintals %ntssac%isns wero dotsmfned as w e l l  as dif'ie- 

rencss in evaluation of the s a m e  aiiimai by tl1.e srz~qo judge, 

$loan rspeatabiZity of evaluatioms was %al sorlc8s I r@= 0,643 
a.nd in. s e s i c 8 s  IX a**-  0,648, C h o c k i ~ ,  t o  rsliut exteilt oacl; ju*e 

can repeat previous svaluation, f o r  each of ';horn individual  repeata- 

b i l f t y  was ealculated accorc i i i~  t o  fornula:  

Z 
botwosn animnas - -a? ----_------------- 

C5 "to t n i  

2opeatabiPity calculated i n  th i s  way depencis not 0 x 1 1 ~  on tl-ic uxi- 

P o m ~ i t y  of evulua.tionc by ths same j u k o  but u I s o  on the scalo o f  

mar lcs  usod by k i b ,  Tliis malcos i t  possible to clloose juclges cliife- 

r en t fa t ing  allirnala d i s  t i n c t l y  a rd  a t the same tiins rapca tirig t h e i ~  

evaluatior;ls of  tlie same anirriab /see tab,5/,  After elimlraatiolz of 

jizdges who did not rench r =Z. O,? sa t i s fac to ry  uriforrri.t;y of eval-cia- 

tions aKioxxg juciges can b@ obts i~lcd,  

5 references, 9 pages. 

2nd Internat. Congress in Fur Animal Production, 

Denmark, 8-10/4 1980. 

Authors summary. 

@ GENETTC PARAMETERS OF COME TRAITS IN MINK AND THE 

OPPORTUNITY TO USE THEX I N  FITR TMPROVEMENT. 

N. Pastirnac, Departamentul Agriculturii de Stat, T.A.S. Prejrner, 

judetul Rrasov, R.S. Romania. 

Genetic pararneters for li tter size, mothering ability, body weight 

at slaughter age and pelt length ase estimated in Standard mink, 

in field conditions. The values of heritabilities for these 

four chasacters, as well as the values of phenotypic, genotypic 

and evvironmental coefficientc of correlation, are given, 



The opportunity of the construction of a selection index including 

these characters is suggested. 

9 tables, 4 references, 7 pages. 
2nd Internat. Congress i n  Fur Animal Production, 

Denmark, 8-10/4 1980, 

Authors summary. 

SYNDROME OF HEREDITARY TYROSINEMIA IN MINK. 

2 )  K. Christensen1), O. Venge1) and H. Ssrensen , 
1) Dept. o g  Animals Genetics, and 2) Chemistry Dept., 

Royal Veterinary and Agricultural University, Btilowsvej 13, 

DK-1870 Copenhagen, Denmark. 

During t h e  l a s t  few yea r s  some Danish mink farmers have observed a  r a t h e r  

h igh  frequenc) of death among k i t s  of t h e  Standard type.  The dea ths  occur 

u sua l ly  when the  k i t s  a r e  about 6 weeks o l d ,  i . e .  about t h e  weaning age. 

She s t a t e  of  h e a l t h  of t h e  k i t s  appears  q u i t e  normal dur ing  sucking per iod .  

She a f f e c t e d  k i t s  d i e  wi th in  two-three days a f t e r  t h e  f i r s t  symptoms have 

been observed. Watery eyes a r e  t h e  f i r s t  s ign  of t h e  d i s e a s e ,  followed by 

t h e  s t i c k i n g  e y e l i d s .  Pathologic-anatomical observa t ions  have been c a r r i e d  

ou t .  The most remarkable s igns  were oedematic kidneys. Cy to log ica l  examina- 

t i o n s  showed no d i f f e r e n c e  from t h e  normal caryotype. 

Biochemical i n v e s t i g a t i o n s  were performed on serum samples from normal 

and a f f e c t e d  k i t s .  These r e s u l t s  demonstrated t h a t  t h e  a f f e c t e d  k i t s  had 

20-100 t imes higher  plasma t y r o s i n e  concent ra t ions  than  those  found f o r  

normal k i t s .  Also unusual high concent ra t ions  of t h e  carboxyl ic  a c i d s  der ived 

from t y r o s i n e  were observed, corresponding t o  a  de fec t  i n  t h e  enzyme b-hydroxy- 

phenylpyruvate dioxygenase. The plasma concent ra t ions  of  t h e  o t h e r  p r o t e i n  

amino ac ids  were l e s s ,  bu t  s i g n i f i c a n t l y  a l t e r e d  whereas t h i s  was not  t h e  

case  f o r  Na, K ,  Ca, and Mg. It should be mentioned t h a t  t h e  concent ra t ion  o f  

u rea  and c r e a t i n i n e  was found 2-5 t imes  higher  i n  a f f e c t e d  k i t s  compared t o  

normal s  . 
Inves t iga t ion  concerning t h e  gene t i c s  o f  t h e  d i sease  confirmed t h e  hypo- 

t h e s i s  of  a simple (Mendelian) r e c e s s i v e  inhe r i t ance .  



I n  conclusion t h e  d i so rde r  i s  i n h e r l t e d  a s  a  secessiv.e c h a r a c t e r ,  due 

t o  homozygosity a t  a s i n g l e  locus .  No i n d i c a t i o n  of p l e i o t r o p i c  e f f e c t ,  

coupl ing  between genes, e t c .  has been observed. 

These r e s u l t s  concerning the  he red i t a ry  d isease  mong mink show a 

p a r a l l e l i c m  t o  t h e  heredi taxy  d isease  i n  m a n  known as h e r e d i t a r y  tyrocinemia 

o r  h e r e d i t a r y  t y r o s i n o s i s .  

5 t a b l e s ,  4 figures. 

2nd Internat.  C o n g r e s s  i n  F u r  A n i m a l  P r o d u c t i o a ,  
D e m a r k  1980.  

A u t h o r s  surnmary .  

@ THE TYROSINEMIA SYNDROME I N  MINK. 

P e r  H e w i i k s e n ,  D e p t .  V e t .  Pa th . ,  R o y a l  V e t e r i n a r y  and A g r i c u l t u r a l  

U n i v e r s i t y ,  B f i l o w s v e j  1 3 ,  D K - l 8 7 0  C o p e n h a g e n  V ,  D e n m a r k .  

Fos a b s u l  4 years  ago s high nertality-rate occured among kita in 

ssueral littere in the S t a n d a r d  type1 m i n k -  A f t e r  u, e a u p b e  O P  yeare  

a o s k  @bris%eneew, Fiach~r, Knudsen, Laraee, S~renssn t Vsnge deaeribed 

% h e  rsymptom-comgh ae: "Syndroae o f  bereditary Tyroaineania in u i n k ' "  

( C a n  J Compirrative Med, V o l  4 II' 3 July 1979). 

En spring 1979 %her@ wsre b o r n  l i t t e r 8  a h e r e  t h e  parente  were 

knoan s a  c o n d u e t o r o  oI %h@ t ; ~ r o s i n e a i a - g e n e ,  From t b e  previous rork 

i$ r s e  obvious, t B s $  $ h e  d i s e s s e  vowld brask@ au$ i n  t h a  m i d d E e  of 

June, a h e s  the kit8 r e r s  6-7 wssks o l d ,  Fhe 6 .  sf June  bbsod-eamp1se 

wers taken Prosa abb kita v i t h  eonductor-parente and snabyesed islp t h e  

amsunt o f  ssrua-tyrosine, $t  % h i s  t i m e  9 kbte ehowed elevated serun- 

tyi-swine to a b s u t  20-58 % b m @ a  ths n o r a & l  v a l u e  ( o . o l - a , o " a ) ,  q+hg 

Biaease @ %arted  s veek %ater and aaly %h@ 9 kit8 a i t h  elevated aerum- 

tyre~ine ths 6 ,  o f  June go% d i o ~ a a e d ,  

H.eropmies rere perforaed o8 a11 9 kit- and S wsrns$ li$teabrother/ 

a i s t a r s ,  Tha Psthobogy aa8 e i s i l a r  t o  %h@ changea in t h a  r e p o s $  from 

Chs%~$sas@n e t .  al, 1979 @ x c s g t  %ha0 t h e  eornea  wae invsetigated, t o o ,  

The g r o a a  @haege@ o b  t b a  eornáa re@ b i m i t e d  %s a ligt l e  p a l e n e s o  sad 

opaei$yl t h e  Bie%@ps$hoPogical ehangan rere nacroei~ and d e ~ q u r a e l i -  

~a @f gres fer  parti Q -  %h@ a $ r s % i f i a d  i q u r a s u e  sgith@',rir@ and nigrr-  



*;!-en o f  n e u t r o p h i l i c  g r a n u l o c y t e s  i n t o  d a m a g e d  e p i t k e l i u m ,  i n t o  a o r -  

m a n ' s  m e m b r a n e  a n d  s u b s t a n t i a  p r o p r i a  c o r n e a e .  S e v e r a l  t i s e u e  ( e . g .  

c o r n e a ,  k i d n e y )  h a v s  b e e n  t a k e n  o u t  f o r  l a t e r  u l t r a s t r u c t u r a l  r e -  

s e a r c h .  

S e r u m - s a m p l e s  a n d  t h e  l i v e r  f r o m  t h e  a f f e c t e d  k i t 8  r e r e  f r o z e n  
Q a n d  k e p t  a t  r e s p e c t i v e l y  - 1 8 O ~  a n d  -40 C u n t i l l  u s e .  The s a m e  t e c h -  

n i c s  a s  ~ h r i s t e n s e n  e t  a l  1 9 7 9  r e r e  u s s d  f o r  m e a s u r i n g  t h e  s e r u m -  

t y r o s i n e  a m o u n t ;  T h c  l i v e r  r a s  i n v e s t i g a t e d  r i t h  r e g a r d a  t o  t h e  2 

e n z y m e s  i n  t h e  t y r o a i n s - c a t a b o l i s m r  t y r o  s i n e  a m i n o  t r a n s f e r a s e  a n d  

4 - h y d r o x y p h e n y l p y r u v a t  d i o x y g e n a s e .  S e r u m - t y r o s i n e  s h o r e d  q u i t e  t h e  

same e l e v a t i o n  a e  f o u n d  b y  C h r i s t e n s e n  e t  a l .  d i t h  a p e c i a l  r o u t i n e  

e n z y n e - a s s a y a  t h e r e  r e r s  a h o r n  a l a c k  o f  a c t i v i t y  o f  t h e  t y r o s i n e  

a m i n o t r a n s f e r a s s  i n  t h e  d i a e a s e d  l i r e r ,  v h i l s  t h e  c o n t r o l - k i t s  h a d  

a c t i v i t y  o f  t h i 8  e n z y m e ;  t h e  4 - h y d r o x y p h e n y l p y r u v a t  d i o x y g e n a s e  h a d  

a c t i v i t y  a t  t h e  s a m e  l e v e l  b o t h  i n  t h e  d i s e a s e d  a n d  n o r m a l  l i v e r  

( a l l  r e s u l t s  w i l l  b e  p u b l i s h e d  l a t e r  i n  a l l  d e t a i l s ) ~  

~ h e  human t y p e  I I  o f  H e r e d i t a r y  T y r o s i n e m i a  c o n a i e t s  o f  t h e  s a m e  

c h a n g e s ,  e x c e p t  t h a t  t h e  r e n a l  p a p i l l a - n e c r o s i s  h a s  n o t  b e e n  r e p o r -  

t e d ;  T h e  m i n k  t y r o s i n e m i a  s h o w s  m o s t  c o n f o r m i t y  w i t h  t h i s  human t y -  

p e  r i t h  r e g a r d s  t o  t h e  p r e s e n t  w o r k .  

in l a t e  A u g u s t  L S e p t e m b e r  a p e c u l i a r  d i a e a s e  o c c u r e d  among k i t a ,  

Only  1 - 2  k i t a  i n  t h e  a f f e c t e d  l i t t e r s  r e r e  d i s e a a e d  r i t h  t h e s e  aymp- 

t o m s :  b l e e d i n g  u l c e r a  a t  a l l  p a d s  a n d  a t  t h e  n o s s ;  t h e  k i t s  r e r e  

l o o s i n g  r e i g h t ,  b u t  m o s t  o f  t h e  a f f e c t e d  k i t e  r e r e  s l i v s  a t  t h s  n o r -  

m a l  t i m e  o f  k i l l i n g  i n  N o v e m b e r / D e c e m b e r .  A l l  t h e  a f f e c t e d  k i t s  r e r e  

a l i g h t l y  i n b r e d .  T h e  d i s e a s e  o c c u r e d  f o r  t h e  t h i r d  t i m e  i n  1 9 7 9  a n d  

r i t h  i n c r e a a i n g  n u m b e r  o f  s i c k  k i t s .  ~ e c r o p s i e s  r e r e  p e r f o r m e d  on  4 

d i s e a a e d  k i t e ;  t h e  g r o e s  c h a n g e e  a n d  t h e  h i s t o p a t h o l o g y  r e r e  n e a r l y  

s i m i l a r  t o  t h s  " n o r m a l "  t y p e  O B  t y r o s i n e m i a  i n  m i n k .  S e r u m - s a m p l e a  

t a k e n  f r o m  2 s i c k  k i t a  s h o r e d  e l e v a t e d  s e r u m - t y r o s i n s  a n d  p h e n y l a l a -  

n i n  t o  a m i n o r  e x t 6 n d .  A t  t h i s  m o n t  r e  a r e  n o r k i n g  r i t h  m e a s u r i n g  

t h e  a c t i v i  t y  o f  t y r o s i n e  a m i n o  t r a n a f e r a s e  a n d  4 - h y d r o x y p h e n y l p y r u -  

v a t  d i o x y g e n a s e .  

'l'he k i t 8  r i t h  t h i s  s p e c i a l  k i n d  o i  t y r o s i n e m i a  m u s t  h a v e  a un-  

k n o r n  t o  h a n d l e  t h e  e l e v a t e d  t y r o s i n e  c o n t e n t  i n  t h e  b l o o d .  



A dlct rith lor content ol phenglalrrnia (L tyrosiae sre u ~ e d  to 

the disesssd kits o i  this n@x type o i  1yroaineiir, and rt thi8 time 

the ulcsrr o i  the prds and aoie ar@ in same hesling. 

f rould be i n t e r e ~ l e d  t@ herr sbsut rimilar sgiptors froi other 

countries ai far ss thay hore bsen obsrrved, 

2nd Internat. Congress in Fur Animal Production, 
Denmark 1980. 

Authors summary. 

The new diet are helping me 
untill the doctors find out 
how to eliminate my 
tyrosinemia! 



EVALUATION OP REPRODUCTION PERFO 

FOXES/WLPES WLPES L. 

doc. dr. hab. Andrzej Frindt, SGGW-AR Warszawa, Poland. 

The main factor influencing on farm psoduction effects is reproduc- 

tive performance of animals, dependent oa males as well on females. 

The higher influence of males on reproduction is connected with 

polygamous system of mating, being in common use to date. In breed- 

ing of silver foxes particular note has been taken of the female in- 

fluence on reproductive performance. Therefore the attempt of 

estimation of male reproductive performance seems to be interesting. 

The informations obtained in this sterdy will have not only cognitive 

value, but they will be useful for practise too. 

In Poland investigations of reproductive performance of foxes were 

made by Bednarz, Wolinski, Slawofi. The foreign literature they 

can be cited Demmol, Richter, Kostrofi, Schmidt, Iljina, Bojcow. 

There were used in regard of male reproductive performance, the 

date, En 1970-1979 years from 2 state farms in central region of 
Poland.621 males of silver foxes were investigated. In each year 

the male Lo female ratio was 1:k. Animals were the same origin, 

they were almost the same in respect to exterior and they were 

reared in the aqual conditions, typical for Polish breeding. The 

estimated population was divided into groups, depending on length 

of period of reproductive utilization of male. 

The date were examined for: 

- the length oI copulation season 
- rhythm of copulation/%ength o£ intervals in season/ 

- relative effectiveness of mating, estimated on base of index "st', 
s = n m b e r  of kitted females/numbes of rnated females. ..................................................... 

- useful reproductive value oI males "Wrs", where Wrs = number of 
----m---------- 

matings bx male x 100$xr/length ^f r e  rnductive season ~f male 
--m-- --- -----w------- ---s --------P,--,-,------------------ 



E/correctiorr/=l.ength of reproduclive season of male/mean length 
-----------------------------------------------e-------------- 

of reproductive season in %hat season. 

l) The shorter reproductive ceason/l3,5 days, characterized the 

l-year old males. 

2) The length of interval in older males prolongated imperceptibly/ 

average interval for al1 the males-l8,& days/, 

3) The higher number of rnatings in season/over Lo pairings/charac- 

terized the males from 3 to 5 years/21,17%-94,9%-lk,7% of total 

population/. 

4) 3 and 4-year old males characterized the highest index "s"/3-year 

old-o,88 4-yea~- o4d-o,9o, average index for population was o,86/. 

5) The index "Wrs" Bncreased in older males/2-y-ear old-34,9%, 

5-year old-42,5%/. 

1, Culling level used in breeding was high/2-year old males made 

up 56% of population, 6-year oid-ca. 5%. 

2. The obtained results indicate the best reproductive performance, 

characterized males in age from 3 to 5 years. 
3. The estimation of older males was difficult owing to smal1 

number of evaluated animals. 

4. The 5-year period of reproductive utilization of males may be 
recommended in practice. 

lo refesences, 3 pages. 

2nd 1nternat.Congress in Fur Animal Production, 
Denmark 1980. 

Authors sumnary. 



a REPRODUCTION AND BREEDING OF THE RACCOON DOG 

Valtonen, M. and Mgkela, J. 
Department of Physiology, College of Veterinary Medicine, 00550 Helsinki 55 and 

Helve Research Fam, 02880 Veikkola, Finland. 

First trials to farm raccoon dogs ( Nyctereutes procyonoides ) in Finland were 
performed in 1971 and 1972. Since then, the famiing of this fur-bearing species has 
increased marcedly, the number o£ animls in breeding being now about 10,000. 
Studies in the reproductive features and polygamous mating has been undertaken 
since 1974. As a canid species, the raccoon dog is seasonally monoestgous and 
naturally monogamous. The heat can be detected by alterations in external genital- 
ia and temperament. Vulval swelling during the proestrus is only moderate, but the 
discharge, mucopurulent in charactey may bequite abundant. During estrus the vulva 
lips are often seen separated. In our study of 35 estrous cycles, proestrus lasted 
about 8 days ranging from 2 days to 2 weeks. Estrus lasted for 4 days, ranging 
from 2 to 6 days. The mean duration of the gestation period was 61 days and ranged 
from 58 to 64 days. The cornification of vaginal epithelium in estrus was weak and 
leucocytes were present in the vaginal smear troughout the proestrus and estrus 
Fig. l). The levels of ovarian steroid hormones in the plasma of the raccoon dog 
showed the same concentration profile during estrus and pregnancy as in the dog and 
fox. The plasma level o£ estradiol-l73 reached its maximum in proestrus and fe11 
rapidly to a low level after coitus'. The progesterone level was low durinp, pro- 
estrus, increased then rapidly after coitus and rose to the maxiaium during the 
first half of pregnancy (Fig. 2). 

- 
Tim M o r e  and afm coitus ( h y s )  

Fig. 1. Vaginal smear of raccoon Pig. 2. The concentrations of estradiol-l73 
dog in estrus. Anuclear, super- (m) and progesterone (o) in the plasma of 
ficial, intermediate and para- six raccoon dogs during estrus and pregnancy. 
basal cells are present as well (Valtonen et al. J. Endocrinology - 76, 89, 
ae leucocytes and spermatozoa. 1979. ) 
(Veltonen et al. J. Reprod. 
Pert. - 51, 519, 1977.) 



a monogarny 
Bar ren  females 

Y a n g  product  ion aPolygamy 

Mean l i t t e r  s i z e  

The follow-up s tudy  ol braediwg r e s u l t s  i n  F in land has reveaked t h e  advantaqes of 
palygamous =ting a lso  i n  rascosw dog gesducelon,  (Valtonen & ~3kelH) Turkista- 
foue 51, 89, 19791, 

v 

Pig.  L Y~oung prcduc$i&n in pptlygaq, soungad ao the  r a t io  of y~mwg t o  the  t o t a l  
n u d e r  sf "mles, exceeded the  produetion i n  mnnogsmy a l r eady  i n  1977. 

Fig ,  4 ,  Number s f  b a r r e n  femles has decreased con t inous ly  i n  polygamuo Breeding. 

Flg.  5 .  Succass af t he  young fembnalee, "grat-timers, i n  polygamy ind ica te  an 
exceptisnally good adaptive capaeity of the  raesoon dog, 

Pig .  6 .  Mean l a t t e r  s i z e  i s  k ighar  i n  m n o g a v  than  polygamy i n d i c a t i n g  t h a t  t h e  
pofygamus  breediwg per&om&wce i s  nok - e t  ~ p t é m k ,  

Xncreasing t h e  l i t t e r  s i ze  and deeraaeing t h é  number of barren f e m l e s  are 
sbjectivea sf p r e s e n t  and f u r t h e s  studies, 



a SEASONAL CHANGE IN FINE STRUCTTJFtE AND FUNCTION OF LEYDIG 

CELLS IN THE BLUE FOX (ALOPEX LAGOPUS). 

Kjell Andersen, Inst. of Reproductive Physiology and Pathology, 

Vet. College of Norway, Postbox 8146, Oslo-Dep., Oslo 1, 

Norway . 
The correlation between .ultrastrinctural. alterations and presumptive 

change in endocrine activity was studied in the Leydig cells of 17 
blue foxes castrated at different times of the year. 

In the reproductive season ( ~ a r c h  and ~~ril),with high concentrations 

o£ plasma testosterone and very active spermatogenesis the Leydig 

cells had large and leight nuclei, few lipid droplets, ovoid mito- 

chondria with tubular cristae, and a well developed agranular endo- 

plasmic reticulum (AER). During early regression the mitochondria 

became large and pleomorphic, and the AER was arranged in concentric 

whorls. Later, when the activity seemed to have reached basal levels, 

the nuclei were smal1 and dark, the number of lipid droplets increa- 

sed, the mitochondria were rod-shaped with lamellar cristae, and 

the whorls of AER decreased, During the period of increasing ac- 

tivity the nuclei enlarged, the endoplasmic reticulum displayed 

both granular and agranular profiles, the mitochondria were some- 

times dark and cup-shaped, and the number of lipid droplets decrea- 

sed gradually. 
b 

23 references, 1 table, lo figurs. 

Internat. Journal of Andrology, 1, 1978, 424-439. 
Authors summary. 



@;VIEASUREMENT O F  E L E C T R I C A L  RESISTANCE OP: THE V A G I N A L  SMEAR/MUCOUS 

MEMBRANE IN THE BLUE FOX (Alopex  P- l a g o p u s )  AND THE S I L V E R  FOX 

( V u l p e s a r _ g e n t e u i s )  ----p AS AN A I D  FOR HEAT DETECTION 

3 .  M@ller  & K .  F r G y s e d a l  
The R e s e a r c h  Farm f o r  F u r b e a r i n g  A n i m a l s ,  
V e t e r i n a r y  C o l l e g e  o f  Norway.  

I n  thc' p r e s e n t  r e p o r t  arr a t t e m p t  i s  made t o  p r e s e n t  new d a t a  
z o n c e r n i n g  r e p e a t e d  m e a s u r e m e n t s  o f  t h e  e l e c t r i c a l  r e s i s t a n c e  o f  t h e  
v a g i n a l  cmear /mucous  membrane i n  f a r m  f o x c s  d u r i n g  t h e  o e s t r o u s  
p e i - i o d .  

I n  110th b l u e  f o x  a n d  s i l v e r  f o x  t h e  m e a s u r e m e n t  o f  t h e  e l e c t r i c a l  
r e s i s t a n c e  seems  t o  b e  a i i s e f u l  me thod  t o  d e t e r m i n e  t h e  optinium t in ie  
r o r  c o n c e p t i o n  d u r i n g  o e s t r u s .  

T a b i e  1 shows t h a t  t h e  r e s i s t a n c e  v a l u e s  w e r e  f a i r l y  c o n s t a n t  u p  t o  
a b o u t  5  d a y s  b e f o r e  m a l e  a c c e p t a n c e .  A s  d e t e r m i n e d  w i t h  o u r  
i n s t i ~ m e n t ( 1 )  t h e  v a l u e s  r a n g e d  b e t w e e n  50 a n d  150  Ohms d u r i n g  t h i s  
p a r t  o f  t h e  p r o - o e s t r o u s  p e r i o d .  Towards  t h e  e n d  o f  t h e  p r o - o e s t r u s  
( i . e .  3  t o  4 d a y c  b e f o n e  s e x u a l  r e c e p t i v i t y )  s i g n i f i c a n t  e l e v a t i o n c  
o f  t h e  e l e c t r i c a l  r e s i s t a n c e  w e r e  o b s e r v e d ;  r e a c h i n g  i t s  maximum 
( r a n g e  250 - 900 Ohms) a r o u n d  t h e  1 s t  d a y  o f  s e x u a l  r r c e p t i v i t y .  

A r a t h e r  p r o n o u n c e d  i n d i v i d u a l  d i f f e r e n c e s  w e r e  o ~ s e r v e d  c o n c e r n i n g  
t h e  d u r a t i o n  o f  t h e  p e a k  r a n g i n g  f r o m  2 t o  6 d a y s .  

Towards  t h e  e n d  o f  o e s t r u s  t h e  e l e c t r i c a l  r e s i s t a n c e  a l w a y s  
d e c r e a s e d  r a t h e r  q u i c k l y .  C o i n c i d i n g  w i t h  t h e  d a y  t h e  v i x e n s  went  
o u t  e r  h e a t  t h e  r e s i s t a n c e  v a l u e s  d e c l i n e d  t o  a b o u t  ? Q 0  Ohms 
( r a n g e  1 2 5  - 250 Ohms).  

Tablc 2 shows c l e a r l y  t h a t  a s i g n i f i c a n t  d e c l i n e  i n  t h e  e l e c t r i i a l  
- e s i s t a n c e  b e g a n  a b o u t  53 d a y s  b e f o r e  p a r t u r i t i o n .  B c ï r i r i g  i n  mind 
t h a t  t h e  g e s t a t i o n  l e n g h t  i n  b l u e  f o x  i s  52-53  d a y s ,  t i e  o b s e r v a t i o n  
s u g g e s t  t h a t  t h e  d e c r e a s e  o f  t h e  r e s i s t a n c e  v a l u e s  c o r r e s p o n d s  w i t h  
t h e  e s t i m a t e d  time o f  o v u l a t i o n .  

S i l v c r  f o x :  
.e- > 

l a b l c  S shows t h e  v a g i n a l  e l e c t r i c a l  r e s i s t a u i c e  v c d l u e c  i n  1 6  - 1 1 v c r  
f o x  v i x e i ~ s  examlncd. Ira t h e s e  a n i m a f  s e h c  e l c c e  r i c a l  r e c i s t a : i c c  
p r o f i l e  sliows r i s a r l y  t h e  same p u t a e s n  a s  i n  t h e  b.cie f o x  v c ( & , n s  
( c - f ,  'Table 1 ) .  



Ge.ieral comments: - - . - .. -. - p -- 

T'ie d~iy-to-day changes of the electrical resistance during the late 
,)ro-ocstrous phase are presumeably initiated by the rise in 
oestrogens. Beginning a few day before sexilal reseptivity an 
increase in peripheral plasma oestradiol levels is observed reaching 
its niaxirnuni 1 or 2 days before thc 1st day OS male acceptance (2). 
It is assumed that the electrical resistance values reflect the 
plasma ocstrogen profile during oestrus. 

To what extent the vaginal electrical resistance peak value 
corresponds with the LH-peak is unknown. There seems to be no 
inforn~ations about this hormone in the blue fox or in thc silver 
fox. 

A single measurement in a individual animal only allows for a limiteu 
evaluation, since individuals differ in their resistance levels. 
Through repeated measuremcnts in a given animal, a characteristic 
increase of resistance during oestrus kan be detected independent 
3 f  the ~hsolute values. 

Table 4 shows that in the blue fox vixens the method has been useful 
in correlating high conception rate with high resistance of the 
vaginal smear/mucous membrane during oestrus. 

It is reasonable to assume that exact measuremeiits of the electrical 
resistance by itself may allow indirect conclusion about the 
ovulatory phase. Thus, the intravaginal measurement of the farm 
foxes seems to be a useful method to determine the optimum time for 
conception during oestrus. The method offers opportunities for 
determining oestrus objektively in large populations under field 
conditions. This would be especially useful as an aid to diagnose 
oestrus and optimal time for breeding by artifical insemination. 

( 1 )  The instrument (Ohmmeter) is developcd 
by dr. E. Metzger, W. Germany 

(2) To be publishcd in Acta Vet. Scand. 

4 tables, 6 pages. 
2nd Internat. Congress in Fur Animal Production, 

Denmark 1980. 

Authors surnrnary. 



2-t~xdies were car-ied out on cy toh .or f ia~a l  cl-ianges i n  -the va- 

and a f t e r  hormonal 

i n  t h e  o v a r i a s  c f  Lhe hormonal-ly induced v ixens  were a l s o  
s t u d i e d ,  

I n  21 vixeus  dur ing n a t u r a l  sexual cyc le  an occu-rrence of 

s u p c r f i c i a l  c e l l s  was s t a t e d  as we l l  as oi b a u o p h i l i c  ones i n  

t h e  v ~ ~ z i n a l  smears about 6 days  be fo re  eutms,A@ 1-2 days  before  

copu la t ion  s u p e r f i c i a l  a c i d o p h i l i c  c e l l s  were found t o  dorninate 

/Gr>-30::/ i n  tkie cy to l . o~ ) i ca l  p i c t u r e  and argong tilem it was pos- 

s i b l e  t o  d i s t i n ~ n i s h  t h o s e  w i t h  p i c n o t i c  nuc leus  as w e l l  as 

c o r n i f i e d  c e l l s  c h a r a k t e r i s t i c  of e; trus sta:;e, 

A f t e r  inducing e c t r u s  by mems of hormonal eequences: G r , I  - 
p r o g c ~ t e r o ~ i e  -t FZl -i- IiC711, G r , l I I  -- t iCG a lone /both  i n  t h e  pe- 

r i o d s  oC 6 dasy i n j e c t i o n s /  on 6-tllr day OS hormonal adi!iinistra- 

t i o n , i n  t h c  v a z i n a l  smcars were found s u p e r f i c i a l  a c i d o p h i l i c  

c e l l s  wi th  vesicul-ar  n ~ l c l w s  as w e l l  as  c o r n i f i e d  aizd w i t h  

p i c n o t i c  nuc2eus t y p i c a l  oC ez t r ixs  stcze, I n  Gr,II /hormonal 

zequence li';): + ?CG/ were on ly  observed i n  t h i s  per iod  s u p e r f i -  

c i a l  c e l l s  uith v e s i c u l a r  nuc l eus  t y p i c a l  of e a r l y  e s t r u u  s t age ,  

I n  t h e  c s n t r o l  only b a s a l  and parbabaual c e l l u ,  most ly  basophi- 

l i c ,  were foiuzd, 

T i l i r ty -s ix  Iiourz aaf-ter "&e l a s t  in j ec - t i on  of HCJ ovula.tion 

oceur red  o n ~ - ~ / a v e r a ~ e  4 , ' 7  on botl-i ova r i e s /  i n  :fermles sf Gr,III 

wherc dur in^ 6 Uays 4 doces  of IYCJ of l00 ancl sne of S00 i,ue 

I n  t h e  hor3ona l ly  indueed f e n a l e z  the number of Graa f i an  f e l l i -  

c l e s  wi th  a dj-arneter of over 2 c;rn w8.s on &n average p e r  ovaries 
f rom i n  3r,lI t o  3O,l i n  Gr, III, In c o n t r o l  no Graafim 

l o l l . i c l e s  were observed which would x q e a r  above o v a r i m  surface, 
L u t e i n i z n t i o n  of g ranulosa  cells was very c l c a r  i n  t h e  preovu- 

l - a t o r y  f o l l i c l e s  only i n  t i ie  3r.%11/females t r e a t e d  !!CG a l o ~ l  

1 4  references, 3 tables, lo pages. 

2nd Internat. Congress in Fur Animal Production, 
D e n m a r k  1980. Authors summary. 



(b PRENATAL AND EARLY POSTNATAL MORTALITY I N  M I N K  

by 
E I N A R  J. EINARSSON 

Department  of  P o u l t r y  and Fur  Animal S c i e n c e  

A g r i c u l t u r a l  U n i v e r s i t y  of Norway, 1 4 3 2  A s - N L H ,  Norway 

The number o f  k i t s  produced i s  of  g r e a t  impor tance  f o r  t h e  economical  

r e s u l t s  i n  t h e  mink farm. Two of  t h e  most Lmpor tan t  f a c t o r s  

a f f e c t i n g  t h i s  t r a i t  i s  f e r t i l i t y  and v i t a l i t y .  The l a t t e r  w i l l  

i n f l u e n c e  p r e n a t a l  and  e r a l y  p o s t n a t a l  m o r t a l i t y  i n  mink. T h i s  may 

i n  d i f f e r e n t  ways b e  a f f e c t e d  by t h e  i n d i v i d u a l  i t s e l f ,  t h e  dam and 

t h e  s i r e .  

The number o f  k i t s  a t  weaning t i m e  i s  a  p r o d u c t  of d i f f e r e n t  f a c t o r s  

s t a r t i n g  w i t h  t h e  number o f  o v u l a t e d  e g g s .  These f a c t o r s  and t h e  

l o s s e s  a t  d i f f e r e n t  s t a g e s  a r e  d i s c u s s e d .  The l o s s  from o v u l a t i o n  

t o  b i r t h  f o r  s i n g l e  mated f e m a l e s  i s  50-65 p e r  c e n t .  The number o f  

s t i l l b o r n  k i t s  may v a r y ,  depending on t h e  a c c u r a c y  o %  o b s e r v a t i o n  

and  p r o p o r t i o n  o f  1 y e a r  o l d  f e m a l e s ,  b u t ' w i l l  be up t o  10 p e r  c e n t .  

About 50 p e r  c e n t  o f  t h e s e  k i t s  were a l i v e  a t  b i r t h .  The l o s s  from 

b i r t h  t o  6  weeks o f  a g e ,  e x c l u d i n g  s t i l l b o r n  k i t s ,  may be a b o u t  1 5  

p e r  c e n t .  

Some p o s s i b l e  c a u s e s  f o r  t h e  p r e n a t a l  and  e a r l y  p o s t n a t a l  m o r t a l i t y  

i n  mink i s  summerized and some i n v e s t i g a t i o n s  o f  t h e s e  s a u s e s  a r e  

reviewed.  

28 references, 3 tables, 1 figure, 14 pages 

2nd Internat. Congress in Fur Anirnal Production, 

Denmark, 8-10/4 1980. 
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e TWE CONTROL OF PROGESTERUNWSECRETION IN THE PREGNANT MINK 

Lise HARTINET, Catheri~ie~ALLAIS , D. ALLAIN* 
SCstion centrale de Physiologie animale and Laboratoire des Pelages, Toisons et 
Fourrures, Institut National de la Recherche Agronomique, 7835U Jouy-en-Josas, 
France 

In the Mink (Mustela Vison) pregnancy length depends on the date of mating ; the 
later mating occurs in the breeding season, the shorter the length of pregnancy. 
A-tificially increasing the day light ratio decreases the length of pregnancy. 

The termination o9 embryonic diapause responsable of the large variation in 
pregnancv length is associated with the secretion of progesterone by the corpora 
lutea. 

Tn a study on the factors triggering the progesterone secretion the following 
-ecults were obtained. 

? )  In females kept under natural day light concentrations of plasma progesterone 
begin tc rise between 20 and 30 March whatever the date of mating (Fig. l ) .  

2)  Artificially increasing or decreasing the day light ratio has a stimulatory or 
delsying effect on progesterone secretion (Pig. 2). 

2' Trolactin is the main Puteotrophic hormone in the Mink , daily injection of 
p-olactin induced earlier progesterone secretion leadi3g to earlier blastocyckt 
implantation and shortening o£ pregnancy (Fig. 3). OP the opposite daily injection 
~f 2-Bromo-a-ergocripth, a prolactin inhibitor delayed progesterone secretion as 
?ong as it was given (Fig. 4). 

I ;  ~ating procedures also regufate the length of pregnancy which is always shorter 
in females mated twice at 7-10 day intervals khan in female mated cnly one (Fig. 5). 

5, LH qay also play a Puteotrophic role : in females mated twix at 7-8 day in- 
rewals or mated once and treated with WCG 7 days later, plasma progesterone began 
to rise earlier as compared to the control females which were mated onre (Fig. 6). 

Therefore prolactin and LH are involved in the luteotrophic process before implant- 
ation in the Mink. 

6 figures, 1 page. 
2nd Internat. Congress in Fur Animal Production, 

Denmark 1980. Author s summary. 



EFFECT OF PHOTOPERIOD ON THE DEVELOPMENT OF REPRODUCTIVE 

FUNCTION IN YOUNG MINKS. 

D,V. Klotchkov, Institute of Cytology & Genetics, Academy of Sciences 

of the USSR, Novosibirsk, U.S.S.R. 

In the course of 1973-1978 we studied the development of reproduc- 

tive function of young Standard and Sapphire minks which were main- 

tained under different photoperiodic conditions: 

I, Daylight schedule shortened to 8 hours from 1st July to loth 

October. 

II. Continuous illumination from 20th June to 20th July following 

by daylight shortened to 8 hours from 21st July to loth October. 

The photoperiodic conditions affects the reproductive function of 

animals. This effect is realized by means of special optico-neuro- 

endocrine mechanism. The scheme of this mechanism is following: the 

light is perceived by eyes and light-information by means of special 

optico-vegetative pathways attains the central nervous system, 

where the data of external and internal conditions are integrated. 

Recently the role of the pineal gland in evaluation of photoperiodic 

information was demonstrated. The function of the pineal is con- 

nected with hypothalmus, hypophysis and gonads. There is no infor- 

mation of how the pineal, or other neuro-endocrine system control 

long term adaptation of reproductive function to enviromental con- 

ditions; but it was s h o w  that maintenance of mink in shortened 

daylight enhanged significantly the function of hypothalarno-hypo- 

physeal neurosecretory system (HHNS) and increases its reactivity 

to subsequent illumination. The role of summer longdays in deter- 

mination of the level of reproductive processes in breeding season 

was not clear. The result of this work respond on this point posi- 

tively. It seems that HHNS, which controls the reproductive function 

reacts by activisation of its function to changes in light conditions 

(continuous light - shortened daylight), Continuous illumination 

without subsequent shortening of daylight did not affect the 

reproductive function (unpublished). 



In nature, long days o£ summer produced favourable conditions for 

subsequent seasonal shortening of daylight (autumn, winter). Spring 

increasing daylight, brings the sexual system function to maximum 

level. 

Thus, at least for the young minks the preparatory phase, described 

by Wolfson consists not only of the phase of shortened dayïigkit, 

but also includes the long days preceding. 

The experiments have shown that photoperiodic programming may brings 

the function of sexual system of minks to higher level of productivity. 

In early postnatal period the development of the sexual system in 

mutant Sapphire mink is delayed in comparison to Standard animals, 

which is expressed in decreased weights of gonads and uteri in the 

mutants in October. In November, genetic differences are expressed 

not as clearly as in October. It is to be pointed out, that the 

value of ration weight of uterus/weight of ovary shich expresses 

to a certain degree the rate of secretion of the ovary, in Novembeer 

in Sapphire minks is higher than in Standard, which evidences for 

higher level of secretory processes in mutant minks i comparison to 

S t andard. 

Il references, 3 tables, lo pages. 

2nd Internat. Congress in Fur Animal Production, 

Denmark 1980. 

Authors discussion. 

HORMONAL AND PHOTOPERIODIC REGULATION OF SPRING AND 

AUTUMNAL MOULTS IN MINK, 

J. Rougeot, D. Allain, Laboratoire des Pelages, Toisons et Fourrures, 

Institut National de la Recherche Agronomique, 78350 Jouy-en- 

J o s a s ,  France. 

It has been known for several decades that the seasonal coaL moult 



in mammals is regulated by the photoperiod. The spring moult produces 

a thin flat coat and the autumnal one a thick, long winter coat, 

each moult being induced by a different photoperiod. Althouth 

numerous studies have been done on the normonal regulation of the 

hair follicle cycle, no satisfactory explanation has been furnished 

for the induction of these moults or for the neuro-endocrine mecha- 

nism of the hypothalamo-pituitasy system triggering them. 

As RUST and MEYER (1969) who, using melatonin implant in the stoat, 

obtained renewal of the coat, white hair replacing the pigmented pe- 

lage, we carried out this experiment on the mink. In a. second ex- 

periment, we studied modifications in the structure and composition 

of the pelage in relation to the photoperiod. 

I. MELATONIN INDUCTION OF AUTUMNAL MOULT IN MINK. 

The autumnal rnoult begins at the tip of the tail at the end of 

August; the pigmentation then progresses anteriorly and in the 

ventro-dorsal direction. On the other hand, the spring moult pro- 

gresses posteriorly and usually does not affect the tail. 

The melatonin irnplants induced a moult 5 to 6 weeks before the 

normal time; that moult had the characteristics of an autumnal 

moult, as observed by the gradient of hair changes over the body 

and the high number og hair follicles per bundle. The winter coats 

produced in this way were mature in the early days of October, i.e. 

6 to 7 weeks before those of the conkol group, Thus, melatonin 

implants administered in the long tlays induced an autumnal moult 

in mink producing a winter coat, and one element of the neuro- 

endocrine mechanism controlling photoperiod-dependent moult is 

evident. 

II. MODIFICATIONS IN THE STRUCTURAL AND COMPOSITION OF THE 

PEIAGE TO PHOTOPERIOD . 

Five adult female Pastel mink were kept in two closed rooms without 

windows from July 1977 to July 1978; the temperature ranges from 18 



to 23O C. Photoperiodicity in the experimental group (2 females) 

was characterized by a daily light amplitude varying from 8 to 

16 hours and lasting for 6-month periods; the normal periodicity 

in our latitude (12 months) was used for the control group of 3 
f emales. 

The 3 control mink showed a normal autumnal moult from rnid-August 

to mid-October and the normal spring moult from early April to 

the end of May. 

The semestrial light rhythm induced an autumnal moult in the 2 

experimental mink 5 weeks before the normal time in the decreasing 

day phase. The winter coats produced in that way were mature in mid- 

October and had a higher number of hair follicles per bundle than 

the normal preceding summer coat. The next moult took place in the 

second light cycle period of decreasing day, and consequently gave 

a winter coat. 

Thus, as sheep in semestrial light rhythm (ROUGEOT, 1.961)~ the 

mink never had a spring moult or a summer coat, presenting only a 

single autumnal rnoult in the decreasing days always following by 

a winter coat. We observed small, irregular peaks of primary 

hair follicles in anagen in the long-day phase, but there was no 

general rnoulting and hair follicle density was unchanged. These 

peaks might be interpreted as a tentative spring moult. 

1 table, 3 figures, 4 pages. 
2nd Internat. Congress in Fur Animal Production, 

Denmark 1980. 

Abstract : G. Jargensen. 



a P A ~ R N  OF STEROID SEcmIoN I N  m o  RED Fox (Vulpes vulpes L.) 

M. MONDAIN-MONVAL, M.  BONNIN: R. C A N I V E N C * ~ ~ ~  R .  SCHOLLER 
Fondation de Recherche en Hormonologie 67/77 boulevard Pasteur 
94260 FRESNES (France) ; Laboratoire d'Endocrino1ogi.e Expérimentale 

Université II ~o rdeaux  *- 3 3076 BORDEAUX CEDEX (France) 

I n  the red fox, the pa t te rn  of s te ro id  secre t ion  during the reproductive season 

(~a rch -Apr i l )  was characterized by an increase of peripheral  plasma e s t r ad io l  ( E 2 )  

(X = 254 pg/ml.) and by a surge o£ androstenedione (A )  secret ion (2  = 1534 $ 458 pg/ml) 

just before the beginning of the progesterone (P)  increase.  P l eve l s  were above 

5 ng/ml f o r  50 - 56 days and then between 2 - 6 ng/ml f o r  about 150 days, 

The hornional s t a t u s  and .the ovarian mor~l-iology var ies  duxing the  anoestrus 

which l a s t s  9 - . l 0  mn ths .  E2 was released episodical ly  while P secret ion remained 

low and l eve l  of A s t a r t e d t o  increase from October when f o l l i c l e s  began t o  develop. 

There was no A peak which could be associated t o  t h i c  E re lease .  Fo l l i c l e s  a t  d i f -  
2 

f e r en t  s tages  of development were present i n  the  cortex and they could be st imulated 

by gonadotropins,even i n  the  ea r ly  anoestrus when corpora lu tea  were s t i l l  well- 

developped. 

5 figures, 6 references, 5 pages. 

2nd Internat. Congress in Fur Animal Production, 

Denmark 1980. 

Authors summary. 

a ORGAN DISTRIBUTION OF ENZYNES IN MINK 
T. Juokslahti, P. Lindberg and J. Tyopponen 
College of Vet. Medicine, Dept. of Biochemistry, Hameentie 57, 
o0550 Helsinki 55, Finland. 

The determination of enzyme activities in serum is a cornmon 

tool for diagnosis of different diseases. Elevated serum le- 

vels of enzymes are always a sign of cell damage. The abcolute 

enzyme content and even the relative distribution of enzymes 

in different tissues are not necessary the same in different 

species o% animals. 



The purpose of this study was to find out the absolute and re- 

lative enzyme levels of same organs in healthy mink. The know- 

ledge of the organ content of enzymes is a prerequisite for 

evaluating ser= enzy-ne levels in future diagnostic work on 

various dietary and disease conditlons in mink. 

Tissue samples were taken from ten male standard kits and fro- 

zen imediately. For analysis one gram portions of each tissue 

was homogenia&d in 9 ml of cold medium (water or buffer solu- 

tion) in a Potter-Elvehjelm apparatus and centrifuged cold. 

The determination of enzyme activities of the homogenate super- 

natants was carried out the day the homogenate was done, or the 

supernatant was kept in deep freeze until analysing. Standard 

enzyme assay methods were used. The organ distribution of en- 

zymes are presented in Table l. as absolute activity and in 

Table 2 ,  as relative activity. 

As can be seen from the results the distribution of the enzyme 

activities differs in some respect from that reported earlier 

for human and for domestic animals, For example, in mink gamma 

glutamyl transferase (GGT) hardly can be regarded as a specific 
liver enzyme, as the highest activities were found in pancreas 

and kidney. Ornithine carbamoyltransferase (OCT) was almost ex- 

clucively found in the liver, and a preliminary measurement of 

the OCT activity in serum thus seems to be a promising diagnostic 

tool. 

Alkaline phosphatase (WFOS) was found in the highest concentra- 

tions in kidney and intestine, in the other organs i ts  activity 

was negligible. Alanine aminotransferase (ALAT) had the highest 

activity in the liver; the heart muscle had 23-2 % relative con- 

centration and the othex organs still lower. Aspartate amino- 

transferase (ASAT) had high activity in heart muscle, liver, 

skeletal muscle and kidney. Creatine phosphokinase (CPK) showed 

high activities in the heart and ckeletal muscles and in the 

stomach. Lactate dehydrogenase (LDH) had its highest activity 



in the skeletal and heart muscles and in the liver. Glutathione 

peroxidase (GSN-Px) was fairly evenly distributed in the various 

organs studied. Sorbite dehydrogenase (SDW) chowed highest acti- 

vitg in the liver and kidney. 

2 tables, 4 pages. 
2nd Internat. Congress in Fur Animal Production, 

Denmark 1980. 
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e AMINO-ACID PROFILE OF THE PLASMA, PELT 

AND H A I R  OF THE ADULT M I N K  

E. R. Chavez, Dept. Animal Science, Macdonal d Campus, 
McGi 11 Un ive rs i t y ,  Montreal, P.Q., Canada 

ABSTRACT 

E i g h t  a d u l t  male mink were used i n  t h i s  study i n c l  uding 4 Paste l  and 4 Demi- 
B u f f  mink. Plasma-free amino a c i d  i nd i ca ted  t h a t  h i s t i d i n e  and l y s i n e  are the 
most d i s t i n c t i v e  essen t i a l  amino ac ids between these two s t r a i n s  o f  mink. 
H i s t i d i n e  i s  much h igher  i n  Paste l ,  wh i l e  l y s i n e  i s  i n  h igher  concent ra t ion  i n  
Demi-Buff. The amino ac id  p r o f i l e  o f  the p r o t e i n  o f  the mink p e l t  appears t o  be 
very s i m i l a r  i n  thece two s t r a i n s  o f  mink. Arg in ine,  l euc ine  and l y s i n e  are the 
essen t i a l  amino acids w i t h  the  h ighes t  concentrat ion. I n  general,  the  p e l t  
p r o t e i n  represents the c h a r a c t e r i s t i c  amino a c i d  p r o f i l e  o f  co l lagen.  The amino 
a c i d  p r o f i l e  o f  the mink h a i r  i nd i ca tes  t h a t  cyc t i ne  accounts f o r  about 18% of 
the  amino ac id  content o f  the  p r o t e i n ,  which i s  t y p i c a l  o f  k e r a t i n .  This 
d i s t i n c t i v e  amino a c i d  p r o f i l e  present  i n  the mink h a i r  appears t o  be almost 
i d e n t i c a l  i n  Paste l  and Demi-Buff mink. 

4 refesences, 6 tables, 7 pages. 
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a VARIATION IN BODY COMPOSITION OF MALE MINK DURING GROWTH 

CHARLET-l€RY GeneviCve - FlSZLEWTCZ M i c & l e  - MOREL Manie Th&Pae - D. A L L A ~ N ~  

Laboratoire de Physiologie de l a  Nutri tion 

Laboratoire des Pelages, Toisons, Fourrures X 

CNRZ - INRA - 78350 - JOUY-EN-JOSAS - FRANCE 

Body composition was s tud i ed  i n  36 growing male mink t h a t  were d iv ided  

i n t o  6  groups a t  weaning ( i n  Ju ly)  , on t h e  b a s i s  of  equa l  mean body weichts  (750 g)  

and age (70-77 days ) .  The animals  were fed  a  p e l l e t e d  d i e t  ad l i b i t u m ,  conta in ing  44% 

p r o t e i n  and5460 kcal/kg d r y  ma t t e r .  Successive groups were k i l l e d  a t  t h e  average weights  

of  742, 1003, 1231, 1759 and 1838 g.Gthers minks were choosen i n  d i f f e r e n t  l i t t e r s  a t  

b i r t h  21, 56 and 70 days o f  age ,  weighing 125, 350  and 750 g.  

'During t h e  whole experimental  pe r iod ,  t h e  mean weight  of  s t o r ed  l i p i d s  

i nc reased  0,14 a t  b i r t h  t o  659.9 g . ,  t h e  p r o t e i n  con ten t  from 1  g  t o  320.0 and 

mine ra l s  from 0.15 t o  46.8 g.  During t h e  days 56 and 71, when t h e  weight  of animals 

i nc reased  from 347 t o  742, t h e  d a i l y  body p r o t e i n  r e t e n t i o n  was t h e  h i g h e s t  (5 ,7  g ) .  

The p r o t e i n  ga in  made du r ing  t h i s  per iod  was 27 % of t h e  whole p r o t e i n  ga in .  Since t h i s  

p e r i o d ,  t h e  d a i l y  r e t e n t i o n  of p r o t e i n  decreased drom 5.7 g/d t o  0.3 g /d ,  while  t h e  

l i p i d  r e t e n t i o n  increased  from 3 .6  t o  8 . 9  g/d dur ing  t h e  experiment.  In  t h e  growth 

p e r i o d  732-1838 g ,  t h e  t o t a l  energy and p r o t e i n  e f f i c i e n c i e s  ( t a b l e  3 )  were very low : 

lo. 1 and 3 .3  r e spec t ive ly .  

It was concluded t h a t  mink a r e  cha rac t e r i zed  by : 1 )  a very  high l i p i d  

r e t e n t i o n  r e s u l t i n g  a t  t h e  end of the growth pe r iod  i n  a  f a t  con ten t  of 65.5 % d r y  

m a t t e r  and 2) very low e f f i c i e n c i e s  f o r  energy and p r o t e i n  r e t e n t i o n  revea led  by t h e  

methods of f a s t ed  body a n a l y s i s  used. 

4 references, 1 table, 1 figure, 7 pages. 
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e AN KMPROED TYPE C BOTULICM TCU<OKD 

Her&& Kammer, Edward Carroll, Te r ry  Cairns, Ted Mc  Kenna 
United Animal Science 

7819 Airport  Road 
Middleton, Wisoonctn 535652, USA 

Protection against bobulism is  a major ooncern In mink farming. The main 

factors which determine the level of immunity to bobl icm in mink are the 

quality and quantity oC toxoid per dose and ~e timeliness of vaccinat~on. In 

recognition of the worldwids shorbge OP htgh quality feed in';lredie;7ts, our 

laboratory engaged in a four year prograrr to tmprove ehe prdevtion i c ? ~ t ; .  

of our toxo id. 

The findings indicate that a positive rslarionship áppears tc: ex i~ i :  bet-V eepi 

toxoid potency tests conducted in both mink and rr,ice. .As the ant ..;t:-!i ., 

strength of the toxoid increases, higher dilutions protectad bctb L.,, i:- io i 3  

agains$ a standa~d toxin challenge. Oonsequently, one expect a s?.dir,%3rJ 

1 m l  dose of toxoid to prolect mink agat- a highsr level of  boxin in tbe fced. 

5 t a b l e s ,  l o  pages. 

2nd I n t e r n a t .  Congress i n  Fur Anirnal Production 

Denmark 1980. 
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SERIOUS OUTBREAKS OF BOTULISM TYPE C I N  BLUE FOXES. 

J .  H a a g s m a ,  

Cen t r a l  V e t e r i n a r y  I n s t i t u t e ,  P r o f .  P o e l s l a a n  35,  R o t t e r d a m ,  T h e  Ne- 

t h e r l a n d s .  

I n  t h i s  paper  6 outbreaks of botul ism type  C i n  b lue  foxes a r e  r e p o r t e d .  The most 

dominant symptom i s  t h e  genera l  p a r a l y s i s ,  s t a r t i n g  i n  t h e  hind l e g s .  

I n  some outbreaks  heavy l o s s e s  occurred and i n  t h e  most s e r i o u s l y  a t t a c k e d  farm t h e  

m o r t a l i t y  amounted t o  298 foxes,  both young and a d u l t ,  which w a s  19.3% o f  t h e  farm 

popula t ion .  

I n  d i a g n o s t i c  examinations i n  t h e  l abo ra to ry  botulinum tox in  type  C was very 

c a r e f u l l y  demonstrated i n  blood of  d i seased  foxes and i n  l i v e r ,  lungs  and d i g e s t i v e  

t r a c t  by p o s t  mortem e x m i n a t i o n .  

Four outbreaks  were r e l a t e d  with o f f a l  from p o u l t r y ,  one wi th  chicken cadavers  and 

one wi th  o f f a l  from c a t t l e .  

Type C-toxin was demonstrated i n  t h e  suspec ted  food when a v a i l a b l e ,  i n  which t h e  

concen t r a t ion  v a r i e d  from 1000 t o  640,000 mouse LD p e r  g r  5 0 
I n  a s e r i e s  of  experiments t h e  i n t r a p e r i t o n e a l  and o r a l  s u s c e p t i b i l i t y  o f  b lue  

foxes t o  t y p e  C w a s  detesrnaned. 

I L  was found t h a t  foxes c m  o r a l l y  s u f f e r  very l a r g e  m o u n t s  of  t o x i n  be fo re  they  

c a t c h  botulisrn.  

6 t a b l e s ,  l o  p a g e s .  

2 n d  I n t e r n a t .  C o n g r e s s  i n  F u r  A n i m a l  P r o d u c t i o n .  

Denmark  1980 
A u t h o r s  s u m m a r y .  



PURIFICATION AND CHARACTERIZATION OF ALEUTIAN DISEASE VIRUS 

Bent Aasted. Department of Veterinary Virology and Immunology, 

The Royal Veterinary and Agricultural University of Copenhagen, 

13 Bfilowsvej, DK-1870 Demark. 

Virus was isolated from infected mink organs by a combination of 

tissue homogenization, fluorocarbon extraction and ultracentrifu- 

gation. The final preparation was analysed by crossed immunoelectro- 

phoresis and electronmicroscopy. Virus had a capsid diameter of 

2 2 m .  About loo times more ferritin particles were found than virus 

particles. Preparative agarose electrophoresis separated virus from 

ferritin. Crossed immunoelectrophoresis of virus gave a single preci- 

pitate with sera from infected mink. Crossed immunoelectrophoretic 

analysis with intermediate gels showed that a part of the virus pre- 

paration was complexed with antibody. Serum from a certain mink was 

found to contain precipitating antibody to DNA. Virus and virus- 

antibody complex was found to focuse at pH 4.0-4.4 in isoelectric 
focusing. In SDS-polyacrylamidegel-electrophoresis the main virus 

protein was found to have a M of 69000 and two minor proteins M 
r r 

values of 86000 and 59000. Iodination (oxidation) was found to de- 

grade these virus polypeptides to smaller ones, The study strongly 

confirms the impression that aleutian disease virus is a parvo virus. 

l9 references, 9 figures, lo pages. 

2ns Internat. Congress in Fur Animal Production, 

Denmark 1980. 

Authors summary. 



ERADICATION OF ALEUTIAN DISEASE IN DENMARK. 

STATEMENT FEBRUARY 1980. 

Mogens Hansen, Danish Fur Breeders Association, 60 Langagervej, 

DK-2600 Glostrup, Denmark. 

If the CEP test shall be a success for the mink ranchers 

and the eradication skll be more than a body without s 

head it is necessary to build up the prevention: 

PREVElTTION = LABORATORY WORK + PROGRAM + CONTACT TO TIiE F'ARMERS 

By means of this model the Danish Laboratory has worked in five 

years. As a result by testing 4 million blood samples the last 
year, 341 farms ( 16 per cent of all farms) are registeised as 
shown in the table. 

Registration of 341 Danish farms february 1980, 

Group Number of Defination 
farms 

A 15 Farm free of A.D. 

B 15 2 test without positive reactors 

D 3 l Less than lp 4 l positive reactors, 

which must be pelted 

E 5G All positive reactors pelted 

G 15 Less than 40,. positive reactors 

and isolation 

H 1 43 More than positive reactors 

and isolation 

2nd Internat. Congress in Fur Animal Production, 

Denmark 1980. 

Authors abstract. 



Contr ibut ion  t o  t h e  Epidemiology and 

Erad ica t ion  o f  Aleut ian  d i sease .  

by D r .  J .  Haagsma and D r s .  B . A .  Bokhout 

I n  t h e  t ransmiss ion  of  Aleut ian  d i sease  both h o r i t o n t a l  and v e r t i c a l  i n f e c t i o n s  

a r e  r epo r t ed .  

However, t h e r e  a r e  no r e l i a b l e  f i g u r e s  concerning t h e  r e l a t i v e  i n f l u e n c e  of  t h e  

two i n f e c t i o n  rou te s  on mink-farms. 

Moreover t h e r e  is a  l ack  i n  ou r  knowledge wi th  regard t o  t h e  ques t ion  o f  how 

h o r i z o n t a l  spreading  r e a l l y  t a k e s  p l ace .  

Therefore t h e  presence o f  A leu t i an  d i s e a s e  v i r u s  (ADv) i n  s a l i v a ,  f aeces ,  u r ine  

and milk was i n v e s t i g a t e d  a f t e r  Lhe i n f e c t i o n  o f  5 mink wi th  a  v i r u l e n t  ADV-strain 

o r  wi th  an  ADV-strain of  low virulente, us ing  f o r  both s t r a i n s  a h igh  and a  low 

v i r u s  dose. 

I n  4 o f  t h e  5 i n f e c t e d  mink ADV w a s  demonstrated almost cont inuous ly  u n t i l  death 

i n  saliva and f aeces ,  which on mink-farms r e s u l t s  i n  t h e  b u i l d i n g  up o f  high 

concen t r a t ion  of  ADV, and i n  o p p o r t u n i t i e s  f o r  an ex tens ive  h o r i z o n t a l  spreading 

of  AD. 

I n  u r i n e  ADV w a s  p r e sen t  i r r e g u l a r l y  and milk w a s  only once examined b u t  appeared 

t o  be p o s i t i v e  f o r  ADV. 

A t  t h e  moment t h e  concen t r a t ions  o f  ADV i n  p o s i t i v e  samples a r e  be ing  determined. 

These r e s u l t s  a r e  compared w i t h  t h e  s u s c e p t i b i l i t y  of  mink f o r  AD a f t e r  i n f e c t i o n  

by i n t r a p e r i t o n e a l ,  subcutaneous and o r a l  rou te .  

Concerning t h e  v e r t i c a l  t r ansmis s ion  t h e  AD--status of  t h e  o f f s p r i n g  from C I E  

p o s i t i v e  females was examined. It w a s  found t h a t  not  t h e  whole o f f s p r i n g  becomes 

CIE p o s i t i v e  and t h a t  at l e a s t  a p a r t  o f  t h i s  CIE negat ive  o f f s p r i n g  can be 

u t i l i z e d  i n  b u i l d i n g  up an AD-free breeding  herd .  

This enhancement o f  t h e  knowledge o f  t h e  epidemiology of  AD should  be used i n  t h e  

e r a d i c a t i o n  o f  AD, f o r  which purpose t h e  CIE has  much b e t t e r  p o s s i b i l i t i e s  than  

t h e  iod ine  a g g l u t i n a t i o n  t e s t  had. 

6 tables, 8 pages. 
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m Cell-Mediated Imnuni ty  i n  Mink w i t h  A leu t i an  Disease 

S.H. An and B.N. b f i l k i e  

Department OP Veter inary  Mic rob io logy  and Imuno logy ,  
Ontar io  Veter inary  College, Un ive rs i  t y  o f  Guel ph, 
Guelph, Ontar io, Canada. N1G 2W1 

Discussion and Conclusions 

The present  s  tudy conf  i rms previous r e p o r t s  (8)  o f  d e f e c t i  ve T- lymphocyte 

f u n c t i o n  i n  mink i n f e c t e d  w i t h  the  A leu t i an  disease v i r u s .  That f u n c t i o n a l  C M I  

rnay be ins t rumenta l  i n  c o n t r o l l i n g  expression a f  diseace s igns i n  ADV i n f e c t e d  

mink i s  suggested by comparisons o f  T - c e l l  mitogenesis and o f  suppressor c e l l  

induct iom by  T - c e l l  mitogens i n  mink w i t h  NP-AD and P-AD. Mink w i t h  NP-AD, 

which had remained i n f e c t e d  w i t h  ADV f o r  a t  l e a s t  3 years a t  t he  t ime  o f  t h i s  

study, had s i g n i f i c a n t l y  b e t t e r  PBL b lastogenesis than d i d  mink w i t h  P-AD i n  

response bo th  t o  lymphocyte mitogens and t o  ADV ant igen.  

Mink which were experirnental l y  i n fec ted  w i  t h  ADV produced on l y  t r a n s i e n t l y  

PBL which responded m i t o g e n i c a l l y  t o  ADV ant igen.  By 7 weeks p i  they  were non- 

responsive. I n  our hands mink i n fec ted  by l abo ra to ry  methods develoo D-AD. 

It rnay there fore  be assumed t h a t  t h i s  observed d i f f e rence  i n  immune &unc t i on  

may i e  ins t rumenta l  i n  min imiz ing  s igns o f  AD i n  mink w i t h  NP-AD and de f i c i ency  

o' C M I  may permi t  severe disease s igns i n  mink w i t h  P-AD. S i m i l a r l y  the  

observed comparat ive ly  poor p roduct ion  o f  suppressor c e l l s  i n  mink w i t h  P-AD 

n c o n t r a s t  t o  those w i t h  NP-AD may permi t  the  d i s p r o p o r t i o n a t e l y  h igh  humoral 

immune response t o  ADY ant igen which c o n t r i b u t e s  t o  A l e u t i a n  disease l g n s  i n  

'-AD mink by formation o f  h igb  l e v e l s  o f  c i r c u l a t i n g  i m u n e  complexes Ihesp 

qew i n s i g h t s  i n t o  the inunopathogenes is  o f  ADV i n f e c t i o n  o f  mink may : l iggest 

new aeproaches t o  p rophy lax is  o f  AD i n  ranch reared mink. 

lo references, 3 tables, 1 figure, lo pages, 
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a Enzyme Linked Imunosorbent  Assay o f  A l e u t i a n  Disease V i r a l  Ant ibod ies  

P. Wright, F.J. DePauli and B.N. W i l k i e  

Deparment of Ve te r i  nary M i  c r o b i  o l  ogy and Imnunol ogy , 
Ontar io  Veter inary  College, U n i v e r s i t y  of Guel ph, 
Guelph, Ontar io ,  Canada. N1G 2W1 

I n t r o d u c t i o n  

A l e u t i a n  disease (AD) i s  recognized throughout  the  wor ld  as the  major cause 

o f  death, decreased product ion  and l oss  OP p e l t  va lue i n  ranch-ra ised mink ( 7 ) .  

Contro l  and e r a d i c a t i o n  o f  AD i n  f i e l d  s i  t u a t i o n s  presents many problems. 

A l e u t i a n  disease v i r u s  (ADV) may be spread by bo th  h o r i z o n t a l  and v e r t i c a l  rou tes  

(6,9). The v i r u s  i s  extremely r e s i s t e n t  t o  damage by  many chemicals, heat  and 

extremes of pH (4 ) .  As w e l l ,  AD may be present  i n  a nonprogressive form (NP-AD) 

i n  which the re  a r e  no o v e r t  c l i n i c a l  s ignc o f  disease; y e t ,  t he  i n fec ted  mink i s  

a p o t e n t i a l  source of i n f e c t i o n  f o r  suscep t i b le  mink (2,8). 

Counterimunoelectrophoresis ( C I E P )  ( 3 )  has been used ex tens i ve l y  i n  ou r  

l abo ra to ry  and by o thers  ( 5 )  i n  an a t t m p t  t o  c o n t r o l  o r  e rad ica te  AD on c o m e r c i a l  

ranches. I n  our  hands, complete e r a d i c a l i o n  o f  AD has been achieved a f t e r  3 

consecut ive years o f  biannual t e s t i n g  on ranches present ing  a low i n i t i a l  

prevalence of reac to rs  ( 10% i n i t i a l  prevalence o f  mink w i  t h  a n t i  ADV ant ibody) .  

On ranches w i t h  an i n i t i a l  prevalence o f  reac to rs  g rea te r  than 20%, we have been 

ab le  t o  s i g n i f i c a n t l y  reduce the number ,f reac to rs  b u t  have n o t  been ab le  t o  

e l i m i n a t e  a l l  r eac to rs .  Some ranches e i t h e r  p resent  o r  conver t  t o  a prevalence 

o f  reac tors  g r e a l e r  than 80%. I n  t h i s  s i t u a t i o n  a t e s t  and s laughter  program 

i s  n o t  economical ly f e a s i b l e .  U t i l i z i n g  b o t h  CIEP and the i o d i n e  a g g l u t i n a t i o n  

t e s t  on these ranches, mink w i t h  progressive A l e u t i a n  disease (P-AD) can be 

c rude ly  d i f f e r e n t i a t e d  from mink w i  t h  NP-AD on t h e  bas i s  o f  the  hypergama- 

g l o b u l i n m i a  assoc ia ted  w i t h  P-AD. Mink w i t h  NP.-AD appear t o  be a v i a b l e  

a l t e r n a t i v e  t o  normal mink s ince  NP-AD mink ma in ta in  t h e i r  f u r  q u a l i t y  and 

reproduce e f f e c t i v e l y .  



The raw materials of mink feed often contain enterotowin pro- 

ducing staphyloeocci (Juokslahti & al., 1980). Moreover suitable 

conditions for staphylococcal growth (Chou a Marth, 1 9 6 9 )  and 

production of pathogenic doses of enterotoxin exist during the 

warm season due to the feeding management - feed is kept on cage 
nektings at outdoor temperature for a feeding period of 24 h 

(Juokslahti, 1998) . 
Experimental staphy1oenterotoxicosPs was produced in minks by 

oral adirnistration of mink feed containing 5 or 200 yg of purified 

enterotoxin A per test animal. The animals became very exhausted 

after the ingestion of toxin. Vorniting was obcerved in 2 o£ 7 

minks of the lower toxin group with a latent period of 2.5 to 

4.0 h. The kigher toxin concentration caused vorniting in 4 of 7 

test animals with a latent period of 2.0 to 2,s h. Vomitus was 

accompanied by strong salivation. Posr appetite was observed in 4 

of 7 minks having ingested 5 ug of SEA, and 200 yg caused total 

loss o% appetite in all the test animalc. After a test period of 

22 h all tke animals but one had nornial appetite. Diarrhoea was 

prominent in 3 o% 9 minks with the low toxin concentration and in 

all with the high toxin concentration. Statistically significant 

hematological changes to the control group were an increase in 

neutrophil eount and a decrease in lyniphocyte count in the high 

toxin group. Significant changes in the blood chemical data were 

an increase in blood urea nitrogen with 200 pg  o% SEA and a dec- 

line in the cholesterol level in both toxin groupa. 

T h e  other pararnetres investigated - albumin, total protein, 
phosphorus, creatinine, total bilirubine, a-tocopherol, 

alkaline phosphatase, alanine aminotransferase, aspartate 

aminotransferase, creatine kinase, y-glutamyl transferase 

and lactate dehydrogenase - chowed no statistically signi- 
ficant differences between the toxin and control groups. 

The picture of the post mortern exarnination of the minks in 

group T was normal. The stomachs of the minks of group II 

contained a bit o£ undigested feed. Their mucouc membranes 

were slightly hyperernic. The large intestlne and the smal1 



Because o f  the l i m i t e d  success achieved w i t h  CIEP i n  the  c o n t r o l  and 

e r a d i c a t i o n  o f  AD, we have tu rned o u t  a t t e n t i o n  t o  a  pr imary b i n d i n g  assay which 

has proven t o  be an e f f e c t i v e  se ro log i ca l  technique i n  many o the r  disease 

s i t u a t i o n s .  The enzyme l i n k e d  immunosorbent assay (ELISA) i s  a  r a p i d  and h i g h l y  

s p e c i f i c  t e s t ,  equal i n  s e n s i t i v i t y  t o  the  radio imunoassay (RIA) .  However, 

t he  ELISA i s  much l ess  expensive than RIA, t he  reagents a r e  s t a b l e  and the 

t e s t  can be performed e a s i l y  and s a f e l y  w i t h  no requirement f o r  e labo ra le  

c e n t r a l  f a c i l i t i e s .  As w e l l ,  t he  ELISA i s  r e a d i l y  a p p l i c a b l e  t o  the  Sarge 

sca le  screening programs encountered i n  AD su rve i l l ance .  

D is russ ion  

Our i n i t i a l  experiments w i t h  the  ELISA system appear t o  i r d i c a t e  

severa' d i s t i n c t  advantages o f  t he  ELISA over C I E P .  One major advantage 

o f  t h e  ELISA i s  the n e t  r e d u c t i o n  i n  AD-Ag requ i red  f o r  t e s t i n g  Optimal 

AD-Ag concentrat ions f o r  ELISA t e s t i n g  a r e  8 f o l d  l ess  %han requ-ired f o r  

CIEP. The ELISA i s  more s e n s i t i v e  than C I E P  i n  de tec t i ng  a ~ t i  ADV an l ibody  

i n  low Ci te red  sera; a t  lease 20 times more sensi t i v e .  Whereas !ow ti tered 

sera can e a s i l y  be masked i n  CIEP by " f a t t y "  or badly hemolyzed camples, 

t he  ELISA i s  completely o b j e c t i v e  s ince  the  ELISA i s  based on enzyme 

degradat ion and no t  a  w e c i p i t i n  reac t i on .  

lo references, 2 figures, 8 pages 

2nd Internat. Congress in Fur Anirnal Production 

Denmark 1980. 
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EXPERJMENTAL STAPWYLOENTEROTOXICOSPC IN VINK 

T. J u o k s l a h t i ,  A .  N i s k a n e n ,  L i n d r o t h  & T .  Pekkanen 

S t a p h y l o c o e c a l  i n f e e t i s n s  are  known t o  o c q u r  ,n  mir-ks ,  b u t  

s t a p h y l o c o c c a l  e n t e r o t o x i n  i n t o x i c a t i o n  h a s  n o t  b e e n  p r e v i o u s l y  

o b s e r v e d .  



i n t e s t i n e  conta iner3  p a r t l y  d i g e s t e d  g r a i n y  f e e d  and  b l o o d y  

mucus,  t h e  mucous membrane i n  t h i c  p a r t  o f  t h e  d i g e s t i v e  

t r a c t  b e i n g  s t r o n g l y  hype remic .  s e v e r a l  a n i m a l s  had  t h e  li- 

ve r  and  t h e  k i d n e y s  f i l l e d  w i t h  b l o o d .  The mucous membrane 

o f  t h e  s m a l l  i n t e s t i n e  o f  t h e  minks  i n  g r o u p  I II  was h y p e r -  

e m i c .  The s m a l l  i n t e s t i n e  c o n t a i n e d  r e d d i s h  mucus.  The i n -  

t e c t i n e  g l a n d  was e n l a r g e d  and  t h e  c u t  a r e a  was damp. The 

l a r g e  i n t e s t i n e  had  d i l a t a t e d  p a r t s  c o n t a i n i n g  b l o o d y  li- 

q u i d ,  wh ich  i n  t u r n  c o n t a i n e d  p a r t l y  d i g e s t e d  g r a i n y  d i -  

g e s t i o n .  Some o f  t h e  a n i m a l s  i n  g r o u p  I II  had  b l o o d  conges -  

t i o n s  i n  t h e  l i v e r  a n d  t h e  k i d n e y s .  

D i s e a s e  o u t b r e a k s  w i t h  symptoms s i m i l a r  t o  t h o s e  o b s e r v e d  

i n  t h e  p r e s e n t  s t u d y  h a v e  b e e n  o c c a s i o n a l l y  n o t i r e d  i n  c o m -  

m e r c i a l  mink b r e e d i n g .  A new mink e n t e r i t i s  d i s e a s e  w i t h  a 

so  f a r  unconf i rmed  e t i o l o g y  h a s  a l s o  been  r e p o r t e d  ( L a r s e n  

& Sorham, 1 9 7 5 ) .  B a c t e r i a l  t o x i n s  w e r e  c o n s i d e r e d  a s  a  pos-  

s i b l e  c a u s a t i v e  a g e n t  t o  t h e  d i s e a s e .  The c l i n i c a l  symptoms 

3 f  t h e  p r e s e n t  s t u d y  c l o c e l y  r e s e m b l e  t h o s e  o f  t h e  new mink 

e n t e r i t i s  d e s c r i b e d  by L a r s e n  a n d  Gorham ( 1 9 7 5 ) .  

Wild minks  u s u a l l y  e a t  o n l y  f o o d  which i s  c a p t u r e d  and  

c i l l e d  by  t h e  a n i m a l  i t s e l f .  They se ldom e a t  c a d a v e r s  

( G e r e l l ,  1 9 7 5 ) ,  c o n t r a r y  t o  t h e  h a b i t s  o f  come o t h e r  c a r n i -  

v o r o u c  a n i m a l s  l i k e  f o x e s ,  dogs  and  r a c c o o n  d o g s .  Thus i t  i s  

u n l i k e l y  t h a t  mink would f y l o g e n e t i c a l l y  b e  accus tomed  t o  

d e a l  w i t h  common food  p o i s o n i n g  t o x i n s .  The c l i n i c a l  symp- 

t o m ~  ( v o m i t i n g ,  d i a r r h o e a ,  loss o f  a p p e t i t e  a n d  e x h a u s t i o n )  

a n d  c h a n g e s  i n  h e m a t o l o g i c a l  and  b l o o d  c h e m i c a l  data o n  

minks  o b s e r v e d  i n  t h e  p r e s e n t  s t u d y  r e s e m b l e  t h o s e  r e p o r t e d  

i n  t h e  l i t e r a t u r e  (review e . g .  B e r g d o l l ,  1970)  f o r  e n t e r o -  

t o x i c o s i s  i n  o t h e r  t e s t  a n i m a l s  a n d  human b e i n g s .  

A c c o r d i n g  t o  t h e  p r e s e n t  s t u d y  i t  is  o b v i o u s  t h a t  t h e  

o c c u r r e n c e  of e n t e r o t o x i n  p r o d u c i n g  s t a p h y l o c o c c i  i n  mink 

f e e d  c a n  be t h e  c a u s a t i v e  a g e n t  t o  e n t e r i c  d i s e a s e s  o b s e r v e d  

i n  mink b r e e d i n g .  S i n c e  e n t e r o t o x i n  h a s  been  shown t o  b e  



a  s t r o n g  hypo tensor  bo th  i n  human.beingc  and t e s t  a n i m a l s  and  

a  d r o p  i n  b lood  p r e s s u r e  can  l e a d  t o  f e t u s  d e a t h s  and abor -  

t i o n s  i n  p r e g n a n t  ani rna ls ,  t h e  r o l e  o f  e n t e r o t o x i c o s i c  ob- 

s e r v e d  i n  whelp l o s s e s  d u r i n g ' g e s t a t i o n  ( J u o k s l a h t i ,  1975)  

d e s e r v e s  c l o s e r  exarninat ion.  

Reference:  T.  J u o k s l a h t i ,  A. Niskanen,  S .  L i n d r o t h  & T .  Pek- 

kanen: Exper imenta l  s t a p h y l o e n t e r o t o x i c o c i s  i n  mink. 
- Acta ve t .  s c a n d .  1980,  21, . . . . . . ( i n  p r e s s )  . 
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PSEUDOMONAS AERUGTNOSA INFECTION OF MINK. 

G. G. Long, D .V . M .  , Ph .D. and J .R. Gorham, D .V . M .  , Ph. D. 
Science and Education Administration,U.S.D.A. and 

Washington State University, Pullman, WA, U.S.A. 

Pseudomonas aeruginosa is responsible for an acute infectious 

disease of mink often referred to as hemorrhagic pneumonia. The 

disease occurs sporadically in the United States, usually in the 

autumn months, and is associated with a mortality of 1-50% of 

the mink in affected herds. r 

Experimental infection of mink kits and ferrets with picornavirus 

resulted in the development of viral neutralizing antibody in the 

ferrets and an increase in antibody titer in the mink. No clinical 

disease or lesions were detected. The negative results in the 

mink may be valid as the test mink had low levels of neutralizing 

antibody before infection, and mink from the same group experienced 

seroconversion naturally one to two months later. Clarification of 

the role ofthe mink calicivirus in producing disease, both alone 

and in association with P, aeruginosa will depend upon finding or 

producing mink without evidence of prior infection. 

8 references, 3 pages. 

2nd. Internat. Congress in Fur Animal Production 

Denmark 1980. 
Authors introduction and summary. 



ENERGY AND NITROGEN BALANCES I N  MALE MINK DURING THE ADULTE LIFE 

Genevieve CHARLET-LERY, M iche le  FISZLEWICZ, Marie-Therese MOREL 

Labo ra to i r e  de P h y s i o l o g i e  de l a  N u t r i t i o n  

INRA-CNRZI 78350 Jouy-en-Josas 

The s h o r t  annua1 matixig per iod  i n  March and t h e  two moulting 

seasons ( sp ing  and autumn) suggest  t h a t  t h e  metabolism of t h e  a d u l t  male mink 

and i ts n u t r i t i o n a l  needs undergo g r e a t  changes during t h e  year .  For t h a t  reason,  

we determined a l l  t he  year  round l i v e  weight ,  feed  i n t a k e ,  d i g e s t i b i l i t y  coef-  

c i e n t s ,  metabol i sab le  energy, n i t rogen  balance and h e a t  product ion(1)  of  P a s t e l  

minks, 8 months o l d  a t  t h e  beginning of t h e  experiment always f ed  t h e  same 

p e l l e t e d  d i e t  (p ro t e in  : 35 % dry  ma t t e r ,  metabol isable  energy : 3.86 kca l /g  dry 

mat te r )  . 

The f i r s t  c h a r a c t e r i s t i c s  of  t h e  l i v e  weight curve i s  t h e  very 

l a r g e  d i f f e r e n c e  between t h e  winter  pe r iod  p r i o r  t o  mating and t h e  5 months a f t e r  

mating. During t h e  mating per iod ,  a l l  male minks l o s t  weight between 10 and 30 % 

of  t h e i r  i n i t i a l  weight. 

The most important  f a c t o r  o f  v a r i a t i o n s  i n  energy and n i t rogen  

balance was t h e  l a r g e  d i f f e r ence  i n  t h e  d a i l y  feed  in t ake  (234 - 473 k c a l / d ) .  

From t h e  27 ba lances ,  n ine  of  which were measured during the  moult ing seasons,  

we observed high c o r r e l a t i o n s  between g ros s ,  d i g e s t i b l e  and energy i n t a k e  

( > + 0 , 9 9 ) .  A s  h a i r s  were mixed with f a e c e s ,  rloulting induced a  lowered p r o t e i n  

d i g e s t i b i l i t y  (71.9 - + 3 . 0  ) compared t o  h i g h e s t  values i n  win ter  pe r iod  (78.3 - + 
0 . 7 ) .  

A t  high l e v e l s  of  energy i n t a k e  when animals were growing l a r g e r ,  

we observed t h e  high p ro t e in  depos i t i on .  The c o r r e l a t i o n  between RN and ME was 

r = + 0.73. The h ighes t  depos i t ions  of  p r o t e i n  were before  thebrzeding  seaaon 

(weeks 2 , g  and 6)  and j u s t  a f t e r  (weeks 14 and 16) and during t h e  autumn moulting 

(weeks 37 and 4 1 ) .  Negative o r  poor p r o t e i n  balances were obta ined  i n  t h e  summer 

(weeks 22, 25, 26 and 33) and i n  December (weeks 47 and 49)'. Moults had no 

in f luence  . 
The adu l t e  l i f e  of male minks i s  f a r  from being a  " q u i e t "  one. 

(1 )  Heat product ion r e s u l t s  have no t  been f u l l y  i n t e r p r e t e d  y e t .  

4 f i g u r e s ,  6 p a g e s .  
2 n d  I n t e r n a t .  C o n g r e s s  i n  F u r  Ani rna l  P r o d u c t i o n  , 
Denmark  1980.  A u t h o r s  sumrnary. 



INFLUENCE OF DIETARY PROTEIN ENERGY LEVELS AND ENVIRON- 

MENTAL TEMPERATURE ON ENERGY METABOLISM AND ENERGY REQUIRE- 

MENT IN ADULT MINK, 

W ,  Glern-Hansen, A. Chwalibog, National Inst. of .Anirnal Science, 

Fur Bearing Anirnals, Trollesminde, 48 H Roskildevej, 
DK-3400 Hilleroed, Denrnark. 

The energy rnetabolisrn was measured in 8 adult pastel male mink fed 

different protein-energy proportions at three feeding levels and 

kept at different environrnental temperatures, 

The investigation indicated that the rnetabolic rate is independent 

of feeding level. The requirernent of energy for maintenance was 

found to be 126 kcal ME/W 
o 

oe75/day at 20 C. 
k g  

O 
The heat production increased by 2.93 kcal/W ~ ~ ~ / d a y  per C 

k g  
reduction in the environmental temperature. This corresponds to 

an energy requirement in the feed of 3.7 kcal ME/W 
kg 

* 75/0~/day. 

19 references, 2 figures, 4 tables, lo pages. 
2nd Internat. Congress in Fur Animal Production, 

Denrnark 1980. 
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@ AMINO ACID DIGESTIBILITY IN MINK. 

Anders Skrede, Dept. of Poultry and Fur Animal Science, Agricultural 

University of Norway, 1432 Ås-NLH, Norway. 

The t r u e  d i g e s t i b i l i t y  of amino a c i d s  i n  d i f f e r e n t  p r o t e i n  sou rces  

was s t u d i e d  i n  exper iments  wi th  male mink. P r o t e i n  sou rces  were 

d i f f e r e n t  f r a c t i o n s  of raw cod, f i s h  rneal, rneat-and-bone meal, and 

c o m e r c i a l  d r y  p e l l e t e d  d i e t s .  The method used was based on amino 

a c i d  a n a l y s i s  of f e e d  p r o t e i n s  and f e c e s ,  and c o r r e c t i o n  f o r  f e c a l  

excretion of rnetabol ic  f e c a l  amino a c i d c .  



The t r u e  d i g e s t i b i l i t y  o f  d i e t a r y  p r o t e i n  ( n i t r o g e n )  r anged  from 

6 0  t o  988.  I n d i v i d u a l  amin0 a c i d  d i g e s t i b i l i t i e s  were on  t h e  

a v e r a g e  s l i g h t l y  h i g h e r  t h a n  Lhe c o r r e s p o n d i n g  N d i g e s t i b i l i t y .  

The d i f f e r e n c e s  between t h e  d i g e s t i b i l i t y  o f  d i f f e r e n t  amino a c i d s  

i n  t h e  same d i e t  w e r e  moderate when t h e  p r o t e i n  was h i g h l y  

d i g e s t i b l e ,  b u t  i n c r e a s e d  r a p i d l y  w i t h  d e c r e a s i n g  d i g e s t i b i l i t y .  

T h i s  i n d i c a t e s  t h a t  t h e  d i g e s t i b i l i t y  o f  i n d i v i d u a l  amino a c i d s  

s h o u l d  b e  c o n s i d e r e d  i n  t h e  d e t e r m i n a t i o n  o f  amino a c i d  

r e q u i r e m e n t s ,  i n  f e e d  f o r m u l a t i o n ,  and i n  t h e  e v a l u a t i o n  of p r o t e i n  

i n  mink d i e t s .  E s t i m a t i o n  of  amino a c i d  d i g e s t i b i l i t y  from 

c o r r e s p o n d i n g  N d i g e s t i b i l i t y  appeared  t o  b e  i n s u f f i c i e n t ,  

e s p e c i a l l y  w i t h  p o o r l y  d i g e s t i b l e  p r o t e i n .  

l o  r e f e r e n c e s ,  6 t a b l e s ,  2 f i g u r e s ,  1 5  pages. 

2 n d  I n t e r n a t .  C o n g r e s s  i n  F u r  A n i m a l  P r o d u c t i o n ,  

D e n m a r k  1980 .  
A u t h o r s  s u m m a r y .  

a TECHNIQUE OF FEEIIING PELLETS TO P I I N K  
R by  ALLAIN D . ,  ROUGEOT J . ,  CHARLET-LERY G .  and SABALIT J .  J .  k k 

R L a b o r a t o i r e  d e s  P e l a g e s ,  To i sonc  e t  F o u r r u r e s ,  L a b o r a t o i r e  de P h y s i o l o ~ i e  de l a  

K u t r i t i o n ,  I n s t i t u t  N a t i o n a l  de  l a  Wecherche Agrononiique, 78350 Jouy-en-Josas ,  France  
* * 

G I E E R N A ,  Groupe d e s  Grnnds Moulins de P a r i s ,  Domnine du R o u l e t ,  33240 Saint-AndrC- 

de-Cubzac, Prance  

The e x p e r i m e n t a l  mink were g i v e n  on ly  p e l l e t e d ,  commercial food ( A q u a l i m v i s o n  : 

40-45  p .  100 c rude  p r o t e i n ,  16-20 p .  100 f a t  ; Grands P o u l i n s  de  P a r i s ,  Aqualim, GSO, 

BP 2 ,  16160 Gond P o n t o u v r e ,  F rance)  i n  s e v e r a l  t r i a l s  t o  s t u d y  : 

1) females  i n  r e p r o d u c t i o n  and l a c t a t i o n  from J a n u a r y  31 t o  t h e  end of  June  ; 

2 )  growing males from weaning t o  p e l t i n g  t ime ; 

3 )  t h e  u s e  o f  a  s p e c i a l  f e e d e r  f o r  growing males ; 

4)  t h e  p o s s i b i l i t y  o f  r a i s i n g  two male mink i n  t h e  same pen w i t h  a  common f e e d e r .  



T a b l e  I - FF:'ALES I N  REPRODL'CTION AND LACTATION : FOOD 0F  FEMLES A I U  KITS, 

::LPDER OF KITS/FE?lALE AT BIRTH AXD kTrLLISG, GROhTH OF KLTS BEFc)RE 

h'EANING 

Mean nuniber o f  young a t  b i r t h l l i t t e r  5 .21  5 0 . 4 3  ( ,)  4 . 3 0  l 0 . 5 4  

Mean number o £  young a t  wean ing  t i m e /  
l i t t e r  4 .57  5 0 . 5 0  3 . 2 0  + 0 . 7 3  

Dark Mink 

Number o f  f e m a l e s  , Mat ing  f e m a l e s  

Wlielpirig f e m a l e s  (Z) 

l 
K i t  bodv ~ e i g h t  

1 a t  day  2 1 m a l e  
1 f e m a l e  

P e l l e t s  

15 

15 

14 (93 .3 )  

/ a t  v e s n i n g  t i m e  male  
f e m a l e  

Mash 

15 

13 

l 0  ( 7 6 . 8 )  

Appa ren t  food i n t a k e  ( 2 )  
g  d r y  m a t t e r l d a y  

Females  b e f o r e  w h e l p i n g  t i m e  
(31 .1  26 .4 .78 )  1 48.P I 63 .9  I 
Females  w i t h  k i t s  
( 26 .4  -t 28.6.78) 

I K i t s  b e f o r e  wean ing  t i m e  

- 
( l )  x + SEM 

( 2 )  Appa ren t  food  i n t a k e  = i n t a k e  + u n c o n t r o l l e d  i i n s t a g e  

Ttie c o n t r o l  mink was g i v e n  mash made w i t h  comple t e  meal .  ?'tie food i r 1  a l l  g roups  was 

g i v e n  ad l i b i t u m .  A l l  a n i m a l s  were  k e p t  i n  normal pens and r e a r i n g  c o n d i t i o n s .  - 

No s i g n i f i c a n t  d i f f e r e n c e s  i n  r e p r o d u c t i o n ,  growth o r  m o r t a l i t ~  were  o b s e r v e d  between 

t h e  e x p e r i m e n t a l  and t h e  c o n t r o l  mink.  However, u s i n g  t h e  s p e c i a l  f e e d e r  e l i r n i n a t e d  

was t age  of  t h e  p e l l e t e d  food a s  compared w i t h  30 p .  100 was tage  w i t h  t h e  mash. The 

t ime s p e n t  i n  f e e d i n g  100 minlcs w i t h  t h e  p e l l e t s  was o n l y  l h/week i n s t e a d  of 5 h /  

ueek  w i t h  t h e  mash.  

The p e l l e t e d  food  was even  more e f f i c i e n t  a s  two males  c o u l d  b e  b r e d  i n  t h e  same pen 

h a v i n g  a  common f e e d e r  w i t h o u t  any  l o w e r  growth  r a t e  t h a n  t h e  ma les  b r e d  a l o n e .  



Table 2 - GROWIKG ?ULES : BODY GRObTH LYD FOOD IX PASTEL ASD D A M  YI\X 

Body weight ( g )  I I 

Pastel ?{ink 

at weaning time (13 .7 .77)  1 8 6 3 . 2  + 19 .7 (1 )  ( 858 .1  2 19.4  

pellets i Masn 

at pelting 

maximum weight 

Number of males l 
I 2 o I 20  

Apparent food intake 
g dry matter/day 1 99 .1  / 95.2 

l i 
Dark )link I 

h'umber of males 

Body weight (g) 

at weaning time ( 2 . 8 . 7 8 )  

at pelting 

maximum weight 

Apparent food intake 
g dry matter/day 

Table 3 - BODY I;EIGHT, ~001) ISTAKE ASn \\"ISTt\GE I N  CROKISG YALES FED fo - .  
LIBITL?L WITH PELLETS IN A FEEDER FISED OS THE XEST '\SD WITH ?iASH 

FROM OCTOBER 3 TO PELTISI; 

(I) g dry matterfday 
(2) Apparent food intake = true food intake + uncontrolled wastage 
( 3 )  ? ?: SEN ; true food intake = no vsste observed with the new feeder 

Dark Mink 

Number of males 

Food distribution ( 1 )  

Quantity o€ food recovered on the 
following day ( 1 )  

Apparent Eood intake ( I )  ( 2 )  

Body weirht (g) 

ac October 3 

at pelting 

maximum weight 

Pellets 

2 5  

72 .7  f 1.7 

o 

72 .7  2 1 . 7 ' ~ )  

1568.6  2 46 .5  

1657 .0  + 4 8 . 4  

1730.9  2 45 .6  

Elash 

25 

134.1  

3 3 . 5  

1 0 0 . 6  

1639.5  42 .2  

1545 .1  2 44.4  . 
1706.1 f 43 .6  



Table 4 - FOUD ISTAKE M D  BODY CROl\"i'ti IX GGOOI<ISG NALES BRED ALONE OR IS 

PAIRS ASD FED WITH PELLETS FRO>[ A CO>P(OX FEEDER IS THE PES 

Budv ve i :h t (g) i l 

Dark Mink Individual 

Nunber o€ males 1 24 

at weaning time (18.7.79) 1 825.5 _+ ??.:(l) 1 848.2 2 5 . 7  

Paired 
breeding 

24 

at pelting / 1697.5 + 54.2 1 1684.: I 37.4 
maxirum weight 

~ o o d  intake(2) 
g dry natter/day 

I I I I 
- 

( i )  x ' SEX 
(2) True Eood intake 

2nd Internat. Congress in Fur Animal Production, 

Denmark 1980. 

Authors abstract. 

Perhaps I could take the pellets 
if you could learn the right 
technique! 



A Survey o£ the Vitamin Status in Mink of Various Age, Sex, 
and Pelt-Qualities in France (F) and Yugoslavia (Y) 

by I. Belcic 
F, Hoffmann-La Roche & Co. Ltd., CH-4002 Basle, 
Switzerland. 

l 

age: 7-8 mts, 

age: 7-8 mts. 

fur quality: 

age: 3-4 yrs, F 

fur quality: 

age: 3-4 yrs, 

fur quality: 

Inquiries into the vitamin A, - E, and biotin condition of pelted 
mink dere undertaken at two farms. Considering the relatively 
high values found it can be concluded that a good vitamin status 
is a prerequisite for health, fertility, and pelt quality. 



1.Uelcic and H.Friesecke , Polacin i n  h m 1  Nutri t ion 
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I .  Belcic,  Ishrans v i d r i c d ~ w  t e l a  l u t r eo l a  vison S./ gotovom hranom sa osvrtorn na 
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I. BBlcic i F.Dumanovski, Po jave s l aboa t i  nogu u peradi,  

I .  h l c i c  i F. D u n o v s k i  , Ishranei p a a .  

F.Dunianovski i P.Belcic, Potrebe psov po hrani ln ih  snoveh. 
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H.Zintzen i I .Belcic ,  Ishrana kmaca i odojaka 
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A  P O T P O U R R I  O F D I S E A S E P R O B L E M S  I N N O V A  S C O T I A  - 
M I N K  AND F O X E S .  

G.G.  F i n l e y ,  D . V . M . ,  N o v a  S c o t i a ,  D e p t .  o f  A g r i c u l t u r e ,  L i v e s t o c k  

Se rv i ce  B r a n c h ,  T r u r o ,  N o v a  S c o t i a  B2N 5E3, C a n a d a .  

Nova Scotia is located on Canada's east eoast and is a 

major producer of Canada Majestic Mink. hinly dark (black) 

mink are ranched followed by the brown colors. 

i am a government veterinarian responsihle for fur 

farming - especially diseases. 
has been a disease for concern. Prevention is 

by good vaccination technique after maternal antibodies are gone 

in kits. The last outbreak occurred when the virus spread from 

wild racoons to properly vaccinated ranch mink. Only kits 

assumed to have Pow or no vaccine titres died but losses were 

not great. Crusty face, and pads, interstitial pneumonia and 

inclusion bodbes were seen, 

due to is 

always feared by the ranchere. Outbreaks occur between August 

and Decewiber. Peracute death, blood from the nose and hemorrhagic 

pneumonia are ,found. Tke baeterla in recent outbreaks has been 

serotype 06. hrely will mimic this condition. 

We have had best results by irnedlately using stock bacterin. 

Often vaccination of the involved shed is sufficient to stop 

an outbreak. 

Aleutban Disease is always with us and our laboratory 

averages about 45,000 tests per season. The counter imuno 

electrophoresis ( test is used. Steady progress is being 

made with a teet, slaughter and dfsinfection program. Ceveral 

ranches have had sudden and unexplained rises in the positive 

reactor level. It seems to be mainly the non-progressive form 

of the disease. 



Foxes are a smal1 part of sur fur industry - mainly 
silvers. One problem area is New breeders must 

be taught to recognize heat, breeding behaviour and sperm 

testing of males. A study of neonatal losses revealed 

dystocia (stillbirths), starvation and maternal cannibalism 

to be the main causes. Internal are well controlled 

using several newer worming compounds such as mebendazole. 

Routine vaccination for distemper and hepatitis/ 

encephalitis are recomended. 

2 page s. 

2nd Internat. Congress in Fur Animal Production, 

Denmark 1980. 

Authors abstract. 



a F A R  L Y  GR OWTH PFR FOR MANCE O F  DAR K and PASTEL KITS A T  T H E  
NOR THWOOD RANCH, 1971-75 

Wi l l i am L. L e o s c h k e  
V a l p a r a i s o  Univer s i t y  
Va lpara i so ,  Indiana 46383 

The  wor ld  mink indus t r y  w il1 soon  be  e n t e r  ing a new e r a  of p r a c t i c a l  
m i n k  nu t r i t ion  w h e r e i n  pel le ts  w i l l  be  the m a j o r  nu t r i en t  r e s o u r c e  for  mink 
production.  In t e r m s  of th is  potential  for  m a j o r  changes in  the  composi t ion  
of p r a c t i c a l  r a n c h  die te ,  i t  w ould b e  prudent  a t  th is  t ime  for m i n k  nutr  ition- 
i s t s  t o  obtain speci f ic  d a t a  on the  p e r f o r m a n c e  of mink  being r a i s e d  on 
c u r r e n t  d i e t a r y  p r o g r a m s  consis t ing  of for  tified c e r e a l s  in combina t ion  w ith 
f r e s h  a n d / o r  f r o z e n  f ish and a n i m a l  feedstuffe.  Data should be  obtained 
d u r i n g  a l l  phaees  of &e r a n c h  y e a r  including reproduct ion,  l ac ta t ion ,  e a r l y  
grovvth (May-June) ,  l a t e  g r o w h  ( Ju ly -4ugus t )  and fur deve lopment  (weights,  
pe l t  lengths  and pelt  weights) .  

An in i t ia l  s tudy of thi5 type on the  e a r l y  growth p e r f o r m a a c e  of mink 
k i t s  on p r a c t i c a l  r a n c h  d i e t s  wae conducted a t  the Northwood r a n c h  a t  C a r y ,  
I l l inois ,  d u r i n g  the y e a r s  1971-1975. 

T woulcl l ike to s k a r e  wieh you s o m e  of dhe ewper imenta l  d a t a  and s o m e  
of m y  p r o c e d u r a l  e r r o r  s r e l a t i v e  to  e s  tablishing guidelines for  the e e l e c  tion 
of the  l i t t e r s  for k i t  weighing. T h e  d a t a  p resen ted  in this  r e p o r  t  i s  not  
e s p e c i a l l y  eignif icant;  however ,  the concept  of p r o p e r  planning for the  
ga the r ing  of d a t a  f r o m  c o m m e r c i a l  m i n k  r a n c h e s  i s  of m a j o r  i m p o r t a n c e  and 
w o r t h  your  a t tent ion and d i scuss ion .  

Or ig ina l  planning included 6 s e t s  of k i t  weigbt  d a t a ,  i. e . ,  weights  
of m i n k  s e l e c t e d  f r o m  3 l i t t e r  s i z e s  (5, 6 and 7) and including both d a r k  and 
p a s t e l  mink. However ,  a t  the sugges t ion  of Mike Goo.dfr"rlend,s r a n c h  f o r e -  
m a n ,  the w o r k  w a s  expanded to include l2  s e t s  of k i t  weight  d a t a  wi th  k i t s  
t o  b e  s e l e c t e d  f r o m  both young (1st l ac ta t ion)  and old (2nd and 3 r d  l ac ta t ions )  
f e m a l e s .  A s the  d i r e c t  r e s u l t  of many  y e a r s  of w o r k  with l ac ta t ing  mink ,  
Mike w a s  convinced that  o l d e r ,  e x p e r  ienced lac ta t ing  females  had l a r g e r  
k i t s  in c o m p a r i s o n  w ith k i t s  of the s a m e  a g e  f r o m  yoling m o t h e r  s e x p e r  ienc- 
ing t h e i r  first whelping and lac ta t ion .  

Ini t ial ly kit weighings w e r e  m a d e  a t  b i r t h  and a t  3,14, 21, 28, 35  and 
42 d a y e  of age.  Wowever, a f t e r  the f i r s t  y e a r ,  b i r t h  weights  w e r e  not  taken 
on the b a s i s  of too g r e a t  a potent ia l  r a s k  of k i t  l o s s e s  a s s o c i a t e d  w ith the 



handling o l  the an ima l s  s o  soon a f te r  b i r th .  Another point favor ing ini t iat ion 
of weighing wit.h 3 day old ki ts  is that l i t t e r  s i ge  is m o r e  l ikely to he  s tabi l -  
ized a t  that  t ime  khan a t  bir th.  

A p ro j ec t  goal of obtaining ki t  weight  data  on 3,14, 21, 28, 35 and 42  
day old k i t s  f r o m  over l20 l i t t e r s  w a s  achieved by 1975, i. e . ,  a  m in imum of 
10 l i t t e r  weight  s e t s  for each  s e p a r a t e  c lass i f i ca t ion  of colosphase ,  m a t e r n a l  
exper iencc  and l i t t e r  s ize .  Mowever, ehe magnitude of my rnisjudgement in 
the planning for da t a  collect ion an mink  kit weights  w a s  only recen t ly  d i s -  
covered when da t a  w a s  being p repared  for th is  conference.  It i s  a p p a r ~ q t  
f r o ~ n  the da t a  t o  b e  p resen ted  that I d e s e r v e  c r ed i t  for m y  ambi t ion but s i g -  
nif icant  c r i t i c i s m  for a l a ck  of wisdorn in planning fo r  the da t a  collection. 

Cons ider  the data  p r eeen t  in Tab l e s  T. and PI. It is gui te  apparent ,  
in t e r m s  of the g r e a t  biological  va r ia t ion  in the e a r l y  grow th pe r fo rmance  of 
mink  k i t s ,  t h a t  a  goal  of 10 l i t t e r s  p e r  data  s e t  w a s  naive,  i. e , ,  l 0  l i t t e r s  
a r e  too s m a l l  a se lec i ion  for  c l e a r  cu t  conclus ions  on the lac ta t ion and e a r l y  
growtb p e r f o r m a n c e  of k i ts  f r o m  young f ema le s  (1st lac ta t ion)  and old f ema le s  
(2nd and 3 rd  lactat ion).  It i s  appa ren t  from the da ta  p resen ted  that  sma l1  but 

n& d i f fe rence% ex i s t  in the growth pe r fo rmance  of ki ts  f r o m  - 
young v e r s u s  old females ,  

A s u r v e y  of e a r l y  k i t  growth f r o m  exper imenta l  s tud ies  with lac ta t ing 
f ema le s  on pe l l e t s  in the period 1974-1978 providee  m o r e  insight  into the 
s ignificant d i f fer  ence s  that  ex i s t  in the e a r l y  growth pe r fo rmance  of 
k i ts  f r o m  y oung inexper ienced v e r s u s  o lder  exper  ienced f ema le s  ( s e e  Tab le  
III). 

In t e r m s  of rny exper iences  of weighing mink kits  over a period of 10 
y e a r s ,  I fee l  that  s e r i o u s  considera t ion should be given to  a number  of 
speci f ic  points  when  planning for a val id  su rvey  of the e a r l y  growth per  for  - 
mance  of mink  k i  t s  on p r ac t i c a l  r a n c h  diets: 

LITTPR SIZE:  A su rvey  involving mul t ip le  l i t t e r  s i z e s  undercu t s  the val id-  
i ty of the da t a  ohtainchd inasmuch a s  au tomat ic ly  the qiiantity of data  on a given 
l i t t e r  s i z e  i s  l imi ted.  Serioi is  considera t ion should be  given to l i t t e r  s i z e  6 
for thc a s s ( ~ s s r n e n t  of r a n c h  pc!rformance or  thc  n u ~ r i t i o n a l  value of a given 
d i e t a ry  prograrrl  for the lac ta t ion and e a r l y  growth phases  o f  the r a n c h  y e a r .  

In North  A m e r i c a  a r anch  ave ragc  of 3 kits  per  female  wintcred i s  
coinmon - re1,rcsenting a 5 l i t t e r  a v e r s g c  with 80U/o whelp and l i t t e r  su rv iva l  
a t  6 weeks  of age .  A se lect ion of l i t t e r s  with 5 kit8 would provide a r e p r e -  
senta t ive  sampl ing  of r a n c h  pe r fo rmance  BUT would not r e p r e s e n t  the s a m e  
physiological  s t r e s s  a s  a reproduct ion- lacta t ion pe r fo rmance  of 6 ki ts .  T h e  



dis t inc t  advantage  of a  physiological  s t r e s s  fac tor  in  the nut r i t ional  evaluat ion 
of a  given d i e t a r y  p r o g r a m  i s  r ead i ly  seen .  Exper imenta l  data on r e p r o -  
duct ion- lac ta t ion  p e r f o r m a n c e  of 7 kit l i t t e r  s would he of m a j o r  s igni f icance  
but would not b e  p r a c t i c a l  in  t e r m s  of obtaining adeqiiate n i imbers  of l i t t e r s  
with 7 k i t s  on the a v e r a g e  c o m m e r c i a l  r anch .  

M U L T I P L E  WEIGHINGS: - Ser ious  cons ide ra t ion  inus t  be given to  any  exper  i -  
menta l  p r o g r a m  involving weelcly weighings of the s a m e  l i t t e r  over  a h to  8 
week  period.  E a c h  weighing exper ience  r e p r e s e n t s  a n  additional s t r e s s  fac tor  
for the l i t t e r  and h e n c e  a r e a l  potential for  suh-op t imum grow t h  pe r fo r  mance  
of the k i t s  in the d a y s  imrnediately iollowing the weighing day. In t e r m s  of 
o ther  e x p e r  i m e n t a l  s tud ies ,  pe r sona l  obse rva t ions  indicate  a v e r y  s igni f icant  
weight  l o s s  in the  23 hour  per  iod folloruv ing the w eighing of m i n k  kits.  If 
mul t ip le  weighings  of the s a m e  l i t t e r  a r e  t o  b e  m a d e ,  they should be l imi ted ,  
a t  the v e r y  MINIMUM , to  3,  14, 28 and '42 d a y s  of a g e  weight  d a t a  t o  provide  
a m i n i m a l  phys  io logical  s t r e s s  to the m o t h e r  and developing l i t t e r .  Kit w eight  
d a t a  a t  28 d a y s  and 4 2  d a y s  of age  would be m o s t  valuable  in  t e r m s  of provid-  
ing d a t a  on both l ac ta t ion  p e r f o r m a n c e  and e a r l y  growth p e r f o r m a n c e  of the 
mink. 

LA CTA TION HIST Ol3 Y: In t e r m s  of t en  y e a r  s e x p e r  ience  in w eighing young 
m i n k  k i t s ,  I d o  fee l  that a signif icant  d i f fe rence  m a y  e x i s t  in the  e a r l y  growth 
p e r f o r m a n c e  of mink  k i t s  f ro in  young, inexper ienced and o lde r ,  exper ienced  
m o t h e r s .  Unti l  m o r e  specifbc . exper imenta l  d a t a  i s  avai lable ,  I  d o  feel that  
a l l  r a n c h  d a t a  and e x p e r  imenta l  da ta  on the e a r l y  growth of mink  k i t s  should 
b e  s e g r e g a t e d  r e l a t i v e  to  the lac ta t ion  h i s t o r y  of the m a t e r n a l  p a r e n t ,  i. e . ,  
l s t ,  2nd o r  3 r d  lac ta t ion .  

IN SVMMAR Y: T h e  acquis i t ion  of data  on the grow th p e r f o r m a n c e  of mink 
k i t s  on p r a c t i c a l  r a n c h  d i e t s  i s  d e s i r e a h l e ,  R anch s u r v z y  p r o g r a m s  of this  
n a t u r e  shoiild b e  ca re fu l ly  planned with s p e c i a l  considera t ion to  such  f a c t o r s  
a s  (1) l i t t e r  s i z e  se lec t ion ,  ( 2 )  m a t e r n a l  lac ta t ion  h i s t o r y  and (3 )  freqiiency 
of l i t t e r  weighings .  

3 t a b l e s ,  3 p a g e s .  

2nd I n t e r n a t .  C o n g r e s s  i n  F u r  Animal P r o d u c t i o n ,  

Denmark 1 9 8 0 .  

O r i g i n a l  p a p e r .  



a MORPHOLOGICAL AND HISTOLOGICAL CHARACTERISTICS OF 

FUR DEFECT "METALLIC". 

THE NUMBER OF CUTICLE LAYERS, HISTOLOGY OF HAIR 

FOLLICLES AND MINERAL CONTENT OF LONG GUARD HAIRS. 

Blomstedt, Leena Zooloqical Institute, University o£ 

Helsinki, Arkadiankatu 7, SF-00100 HELSINKI 10 

Lohi, Outi Finnish Fur Breeders Association and Yrjo Helve's 

Foundation, PB 5, SF-01601 VANTAA 60 

The investigation belongs as a part of a comprehensive study 

concerning fur defect metallic. The aim o£ this investigation 

was to determine the number of hairs per follicle and the 

number of follicles per area of skin in male mink with straight 

or metallic hair and to study the mineral content of the 

lanceolate part of the guard hairs and the morphology of the 

cuticle layer. The animals originated from three different 

farms, two of them using the same feed. 

The growing rhythm of hairs was different in normal and metallic 

animals. In the beginning of the hair growina season, in July 

less hairs per follicle were discovered in animals with straight 

hair. In these individuals the number of hairs per follicle 

evenly increased towards the pelting time. In metallic animals 

the increase in number of hair was not linear but slowing down 

in the beginning and growing faster again towards December. At 

that time the number of hairs per follicle was more or less 

equal in both groups. Less hairs per follicle were also found 

in samples from the straight haired region of a metallic animal. 

The area of follicles per area of skin appeared to ocular detec- 

tion approximately the same. Thus the thickness of the guard hair 

somehow determines the number of underfur per follicle. The 

thicker guard hair the less underfur per follicle. The greatest 

wac the number of hair per follicle in follicles with only 

underfur. 

The number o£ underfur per follicle is inversely proportional to 



the number of follicle per area of skin. In straight haired 

regions there were in general more guard hair follicles and the 

number of follicles per area was higher than in metallic regions. 

On the contrary there was more underfur per follicle in metallic 

regions. The inverse proportion between the number of follicles 

and the number of hairs per follicle levels the total number of 

hairs per area of skin in normal and metallic animals even 

though remarkable difference is found in samples form different 

regions of the same animal. 

In histological sections some kind of abnormal follicles so 

called "blister follicles" were also found in connection with 

the metallic defect. More abnormal follicles were found in 

metallic samples than in animals with straight hair or in straight 

haired regions of metallic animals. This disorder of follicle 

growth can be observed in all kinds of follicle (in guard hair 

follicles as well as in follicles with only underfur) but the 

morphological defects of the hair are ocularly defectable only 

in long guard hairs. 

Some difference was also found in mineral content of the lanceolate 

region of long guard hairs in metallic and normal animals. A 

significant difference was found in Hg so that metallic hairs 

contained much more Hg than normal hairs. 

In cross sections of the lanceolate region of long guard hairs 

a distinction can be made between the convex and the concave 

side and the gables. There are more cuticle layers on the convex 

side than on the concave side or the gables. Some difference was 

found in the number of cuticle layers between metallic and normal 

hairs, the metallic hairs having less cuticle hairs in corres- 

ponding parts. 

10 photos, 6 tables, 2 references. 

2nd Internat. Congress in Fur Animal Production, 
D e n m a r k  1980. 
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TOWARDS A MORE EFFICIENT MINK PRODUCTION. 
(A review) 

Rafael Garcia-Mata, Reconquista 165 - Of 316, 1369 Buenos Aires, 
Argentina, 

The present paper shows the results obtained in the last eight 

years in a mink farm in Argentina Attempting to obtain an improve- 

ment in the results 01- yields, 

o 
The farm is located in the southern Hemisphere at 38.00 of latitud 

south and 57.31~ of longitude west. It currently has 5300 females 

of different colors (dark wild type, Pastel, White  edlu lund) and 
Pearl (double). The majority is of the wild varity. The farm ini- 

ciated its activities in 1935 with a very slow development in its 

first yearc. In the last year it has produced 25500 kitts, counted 

21 days after whelping, yielding an average on the total mated fe- 

males of 4.9 and 5,3 of whelped females. Tables 1 and 2 show the 

summary of the last eight years results. 

The above mentioned Tables show a significant improvernent in the 

yields, attributable to the gradual adoption of several measured 

that we will analyse in this paper, namely: 

1. Utilization of artificial light 

1 .l. I n  the females so as to shorten the gestation length 

and reduce the percentage of females that failed to 

whelp. 

1.2. In the males, to improve their fertility. 

2. A better work on sperm checking. 

3. Use of hormones (HCG) to facilitate a better utilization 

of males. 

4. Better program for the mating season, to attain higher 
levels of repeats (80%) in the second cycle of matings, 

5. Special care in the feeding of breeders, mainly during the 

estrous period, gestation and lactancy, referred to 

5.1. Essential fatty acids supply. 

5.2. Ample supply of vitamin E according to the proportion 

of unsaturated fats in the feed. 



5.3. Supply of a good source of iron as an special 

supplement. 

6. More intensive and improved plan to prevent the plasma- 

cytosis. 

15 references, 7 tables, 1 figures, 6 pages. 
2nd Internat. Congress in Fur Animal Production. 

Denmark 1980. 

Authors introduction. 

SOME SIGNIFICANT CHANGES IN MANAGEMENT ON NORTHWOOD FUR FARMS 

SINCE HELSINKI - 1976. 

Anthony A. Rietveld, General Manager, National Northwood CO, 

P.O. BOX 40, Cary, Illinois 60013, USA. 

I n  the paper author gives a documentation for how to rise 4.7 pelts 
per female on a 71,000 female ranch. Management, nutrition, watering, 

and reproduction with special discussion of the efficiency of 

hormone treatment are discussed as well as hygiene and control of 

Aleutian disease. Finally there is given a sumrnary of important 

papers, contacts, and medical preparations, which have given rise 

to the improvement of the Northwood Fur Farm since Helsinki 1976. 

9 pages. 
2nd Internat. Congress in Fur Animal Production, 

Denmark 1980. 
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