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NOTES 

SCIENTIFUR, VOL. 8, NO. 3, 1984. 

We apo log i ze  f o r  the  d e l a y  o f  t h i s  i ssue  o f  SCIENTIFUR. The  reason  i s  

not  because of  l a c k  of m a t e r i a l  - b u t  o t h e r  t h i n g s  such  a s  h o l i d a y s  a n d  

p r o j e c t  w r i t i n g s  h a d  to  get  t he  p r i o r i t y .  Remember, SCIENTIFUR i s  a hobby  

f o r  u s  - b u t  a v e r y  d e a r  hobby .  

Under  communica t ion  you w i l l  f i n d  a l e t t e r  f r om o u r  f r i e n d  B r u c e  W.  Smi th ,  

who u n d e r  b e h a l f  of the  N a t i o n a l  B o a r d  of  F u r  F a r m  O r g a n i z a t i o n s  r e p l y  

t he  l e t t e r  o f  May 1984 f r om t h e  3 r d  I n t e r n a t i o n a l  Sc ien t i f i c  Congress i n  

F u r  An ima l  P roduc t i on  t o  t he  hos t  o f  t h e  4 t h  Congress (SCIENTIFUR Vol .  

8, p a g e  169).  

As p o i n t e d  ou t  i n  the  ment ioned  l e t t e r  we h a d  t he  o p p o r t u n i t y  t o  d i scuss  

t he  4 t h  Congress f u r t h e r  d u r i n g  my s t a y  i n  t he  USA in Augus t .  We d i d  

not  go  f u r t h e r  t h a n  a l r e a d y  k n o w n ,  b u t  t he  i n v i t a t i o n  t o  Canada-USA was 

u n d e r l i n e d  - we t h a n k s  f o r  t h a t  a n d  s h o u l d  b e  g l a d  i f  we c a n  b e  o f  h e l p  

i n  t he  a r rangemen t  o f  t he  Congress. 

We a r e  o f  t h e  o p i n i o n  t h a t  t h e  a b s t r a c t s  o f  r e p o r t s  g i v e n  a t  t h e  3 r d  Con- 

g ress  h a v e  t o  b e  p u b l i s h e d  i n  SCIENTIFUR. Therefore,  i n  t h i s  i s sue  we 

w i l l  use  some Space f o r  t h a t  pu rpose .  P u b l i c a t i o n  of  t he  a b s t r a c t s  w i l l  

c o n t i n u e  u n t i l  everyone  of  them h a v e  been p resen ted .  

I n  t h i s  i s sue  we - among a l o t  o f  a b s t r a c t s  a n d  t i t l e s  o f  s c i e n t i f i c  r e p o r t s  

- p resen t  a b r a n d  new Dan i sh  book d e a l i n g  w i t h  a l l  aspec ts  i n  m i n k  p ro -  

d u c t i o n .  We t h i n k  t h a t  t he  D a n i s h  - a n d  o t h e r  D a n i s h - r e a d i n g  m i n k p r o d u -  

ce rs  - d u r i n g  t h i s  w i l l  h a v e  a good b a c k g r o u n d  f o r  improvement  o f  t he  

p r o d u c t  ion .  

From a l o t  o f  l e t t e r s  f r om s e v e r a l  c o u n t r i e s  a n d  f r om my recen t  v i s i t  i n  

the  USA I h a v e  a v e r y  c l e a r  f e e l i n g  t h a t  such  a book i s  needed v e r y  



much among  o the rs  t h a n  Dan i sh  m i n k p r o d u c e r s .  SC IENT I  FUR h a s ,  there fo re ,  

a s k e d  t h e  Dan i sh  F u r  Breeders  Assoc ia t ion ,  who h a v e  a l l  t h e  r i g h t s  to  

t h e  book ,  to  get  a l lowance  t o  t r a n s l a t e  t h e  book i n t o  E n g l i s h  f o r  i n t e r -  

n a t i o n a l  d i s t r i b u t i o n .  

I f  - a s  we t h i n k  - the  D a n i s h  F u r  Breeders  Assoc ia t ion  a g r e e  i n  t h a t ,  

we hope  t h a t  the  book w i l l  b e  on t he  i n t e r n a t i o n a l  ma rke t  a t  t he  e n d  of 

1985. 

In t h i s  i ssue  of SCIENTIFUR you  w i l l  f i n d  abou t  50% of  t he  r e p o r t s  o n l y  

men t i oned  u n d e r  contents  b y  t i t e l  a n d  a u t h o r s  address .  T h i s  t e l l  u s  t h a t  

t h e  number  of s c i e n t i f i c  r e p o r t s  r e g a r d i n g  f u r  a n i m a l  p r o d u c t i o n  a r e  s t i l l  

g r o w i n g .  v.1, hope you accept  o u r  o p i n i o n  t h a t  as  l ong  a s  we cannot  

h a n d l e  more  t h a n  4 issues of  SCIENT IFUR p e r  y e a r ,  a n d  we o f  economical  

reasons  h a v e  to  l i m i t  the  number  of pages ,  you  may r a t h e r  get  a  m a x i m a l  

k n o w l e d g e  to  wha t  h a s  been p u b l i s h e d  t h a n  t o  b e  a b l e  t o  r e a d  a b s t r a c t s  

o f  a  se lec ted  number  o f  r e p o r t s .  

t h e  e d i t o r  



OR I G I NAL REPORT 

INVEST IGAT IONS ON THE POSSI B I  L ! T Y  OF EARLY WEAN IFIG OF 

GREENLAND NUTR I AS. 

Stan i s l aw  N i e d i w i a d e k ,  Jacek Kowa lsk i  , Depar tment  of Smal l  An ima l  

B reed ing ,  I  ns t .  o f  Zootechnics,  B a l  i ce /Krakowa,  Po land .  

D u r i n g  t he  1970 's  t he  r e a r i n g  a n d  b r e e d i n g  of  n u t r i a  deve loped  

s i g n i f i c a n t l  y  d u e  t o  b r e e d i n g  po l  i t i c s  a n d  t he  poss ib i  l i t y  o f  e x p o r t i n g  

the  f u r s .  A n  essen t i a l  f a c t o r  i n  n u t r i a  b r e e d i n g  i s  the  p r o p e r  

age of wean ing .  I n  P o l a n d  wean ing  i s  u s u a l l y  done a t  6  o r  even  

8 weeks of  age  ( B a k o w s k i ,  1969; Kopahsk i ,  1979). 

The pu rpose  o f  t h e  f o l l o w i n g  work  was  t o  compare t he  g r o w t h  of 

young n u t r i a  weaned a t  v a r i o u s  ages a s  w e l l  as  s t u d y i n g  the  p o s s i b i l i t y  

of s h o r t e n i n g  t h e  p e r i o d  between b i r t h i n g s  w h i c h  wou ld  a l l o n  t he  

females t o  b e  k e p t  i n  good b r e e d i n g  c o n d i t i o n s .  

M a t e r i a l s  a n d  methods. 

Obse rva t i ons  o n  t h e  g r o w t h  of  n u t r i a  i n  r e l a t i o n  t o  t he  age  of wean ing  

were c a r r i e d  o u t  o n  t he  I n s t i t u t e  o f  Zootechnic  F a r m  a t  the  An ima l  

Science E x p e r i m e n t a l  S ta t i on  Za to r -Przereb .  The  expe r imen ta l  m a t e r i a l  

cons is ted  o f  256 y o u n g  Green land  n u t r i a  f r om b i r t h  to  8 rr!onths 

of age.  The  a n i m a l s  were d i v i d e d  i n t o  4 e x p e r i m e n t a l  g roups  w i t h  

64 young  n u t r i a  p e r  g roup .  Each  g r o u p  h a d  e q u a l  n u r b e r s  of  

males a n d  females.  

Group 1 - y o u n g  n u t r i a  weaned a t  21 d a y s .  

Group 2 - y o u n g  n u t r i a  weaned a t  28 d a y s .  

Group 3 - y o u n g  n u t r i a  weaned a t  35 d a y s .  

Group 4 - ( c o n t r o l )  y o u n g  n u t r i a  weaned a t  42 d a y s .  

The expe r imen t  was c a r r i e d  ou t  i n  czges  w i t h o u t  b a t h i n g  f a c i l i t i e s .  

There  were 8 a n i m a l s  o f  one sex p e r  cage  f o r  a l  l  groupc, .  

A l l  a n i m a l s  were  f e d  i d e n t i c a l l y .  They were f e d :  feed  concen t ra te  

( g r a i n ) ,  d u r i n g  t h e  summer, g reen  s t u f f s  h h i l e  i n  t he  w i n t e r ,  roo t  



vege tab les  ( c a r r o t s ,  bee ts )  a n d  steamed potatoes.  Th roughou t  t h e  e n t i r e  

exper i rnen ta l  p e r i o d  t h e i r  feed was suplernented w i t h  Po l f am iks  F accor-  

d i n g  t o  s t a n d a r d  requ i remen ts  ( F r i n d t ,  1973) .  

Since the  a n i m a l s  were weaned e a r l y  a n d  were no t  supplement  f e d  they  

were f e d  a d  l i b i t u m .  The amount of feed  g i v e n  a n d  not  consumed was 

reco rded  d a i l y .  T h i s  made i t  p o s s i b l e  t o  de te rmine  e x a c t  feed  con- 

surnpt ion. A l l  n u t r i a  h a d  cons tan t  access t o  w a t e r  excep t  d u r i n g  t h e  

w i n t e r .  

The n u t r i a  were  we ighed 24 h o u r s  a f t e r  b i r t h ,  a n d  a g a i n  a t  21, 28, 

35, 42 a n d  60 days .  F u r t h e r  w e i g h i n g s  were  done once a month  u n t i l  

8 months  of  age.  A l l  d a t a  was a n a l y z e d  s t a t i s t i c a l l y .  

Resu l t s  

The a v e r a g e  w e i g h t  o f  a l l  newborn  a n i m a l s  w a s  s i m i l a r  a n d  a v e r a g e d  

more t h a n  210g (Tab .1 )  w i t h  a v a r i a b i l i t y  r a n g i n g  f r om 8.6 t o  13.2%. 

T a b l e  1 .  Body  w e i g h t  of n u t r i a s  ( g )  a t  b i r t h  to  60 d a y s  of  age.  

Age/days  -. . . - -- .. 
o .  5e.x A l  b i r t h  

21 28 35 4  2  60 - - - - 
X V % X X X v% X v% X 

- - .p- \/ % v% . - ., , 

rrinl8s C 

icrn. 216 1 1  . 8  517 18.3 601 18.0 702 17.3 820 17.1 1170 l i . !  
. -- -- - - - - . - - - 

r n ~ l e s  210 13.2 528 19.6 600 17.3 720 18.4 851 18.4 1205 16.- 

i l 2  3  ? . r < , . i r i i r i q  o i  r i ~ i l r i a s  i r i  a q r  i - r s ~ ~ e c t i v < ~ l y  21 , 28, 35,  a n d  42 d;i\.., 



At  21 d a y s  of age  t h e  a v e r a g e  body  we igh t  was more t h a n  500 g w i t h  

a  g r e a t e r  v a r i a b i l i t y  r e a n g i n g  f r om 17 t o  20%. A t  42 d a y s  o f  age  the 

body  we igh t  o f  n u t r i a  weaned a t  21, 28 a n d  35 d a y s  of age  was on 

the  same leve l  a s  t h e  c o n t r o l  g r o u p  a n d  was f o r  t h e  ma les  more t h a n  

840 g a n d  f o r  t he  fema les  more t h a n  805 g .  A t  60 d a y s  of age  a l l  

g r o u p s  h a d  a s i m i l a r  body  w e i g h t  - abou t  1200 g f o r  ma les  a n d  about  

1150 g f o r  females. V a r i a b i l i t y  f o r  the  g r o u p s  was  s i m i l a r  a n d  r a n g e d  

f r om 17 t o  19% f o r  b o t h  sexes. 

At 90 d a y s  of  age  s e x u a l  d imo rph i sm was seen - males  were  about  200 

g h e a v i e r  t h a n  females.  The  body  we igh t  o f  a l l  g r o u p s  was on  the 

same leve l  a n d  was abou t  1600 g f o r  t he  males,  a n d  f o r  t he  females 

1430 - 1470 g ( T a b . 2 ) .  

T a b l e  2. Body w e i g h t  o f  n u t r i a s  ( g )  i n  age  f r o m  90 t o  240 d a y s .  

A g c / d a  y s  
G r.o u p  s" Se x ------------ @ -~ .~ 

90 120 150 180 - 21 O 240 
- - 

X v% X v% x v% X v% X v% x v% 

m a l e s  1685 14.7 2270 12.7 3180 11 .4 3785 9 .2  4450 8 .6  4620 8 .2  

l f e m a l e s  1452 16.2 2140 14.2 2895 13.1 3320 12.7 3950 10.4 4310 9.8 

m a l e s  t 
iern. 1549 16.2 2207 13.8 2998 12.8 3530 10.9 4185 10.3 4512 9 . 3  

r r ia le5 k 

fem. 1590 18.3 2227 12.4 3023 13.8 3562 11.1 4221 11.5 4521 10.4 

: j Groc ips  d e s i g n ~ i i n r i  - see l ab l e  1 

D u r i n g  t h e  f o l l o w i n g  months  t h e  d i f f e rences  obse rved  i n  t he  body  we igh ts  

o f  t h e  n u t r i a  w i t h  respec t  t o  t h e  age  o f  w e a n i n g  were  no t  s t a t i s t i c a l l y  

s i g n i f i c a n t .  At 240 d a y s  of  age  t he  a v e r a g e  b o d y  w e i g h t s  of males 

weaned a t  21 d a y s  was  30 - 50 g lower  t h a n  t h a t  o f  t h e  r e m a i n i n g g r o u p s .  



The females of t h i s  g roup  h a d  an average body we ight  of 4310 g which 

was 40-60 g lower the  rema in ing  groups. Beg inn ing  a t  90 days of 

age a g r a d u a l  e q u a l i z i n g  of body weights was ascer ta ined a n d  a t  240 

days  the v a r i a b i l i t y  coef f i c ien t  was about 9-10%. The ave rage  weight 

g a i n  f rom b i r t h  to 42 d a y s  wason  a s i m i l a r  level  a n d  was fo r  the 

males from 628 to  640 g ,  a n d  fo r  the females from 587 to  600 g. 

Tab le  3. Gain of body weight of n u t r i a s  i n  d i f f e r e n t  ages - 
- 

a r i t hmet i ca l  means. x. 

Groupi': Sex Per iods /days  
0-42 0-60 60-90 90-1 20 120-1 50 150-180 180-21 0 210-240 0-240 

-- 

males 628 986 487 585 910 605 665 170 4408 

males 64 1 995 453 632 880 575 690 235 4460 

2 females 600 948 262 690 700 490 620 440 41 50 

males + 
fem. 620 967 365 658 791 532 655 327 4295 

3 fenia l es 597 920 332 690 7 20 460 640 420 4182 

rnales f 

fem. 615 952 420 637 796 539 659 300 4303 

males 633 989 482 570 930 585 665 220 4441 

males + 
females 617 958 390 635 797 540 663 31 5 4298 

= Groups d e s i g n a t i o n  - see t a b l e  I. 

The greatest  weight  g a i n s  were seen from 120 to  150 d a y s  i n  bo th  ma- 

les a n d  females. The lowest ga ins  were from 210 to  240 days.  Body 

we ight  g a i n s  from b i r t h  to  240 days  were s i m i l a r  i n  a l l  g roups and  

was f o r  the  males more t h a n  4400 g a n d  f o r  the females 4100 g. 

The average d a i l y  we ight  g a i n s  f rom b i r t h  to 21 d a y s  was about 14 

g f o r  b o t h  males a n d  females. From b i r t h  to 60 d a y s  ave rage  d a i l y  

we ight  g a i n  i n  a l l  g roups  was on a s i m i l a r  level  a n d  was about 16 

9 



Table.  4. Average of d a i l y  g a i n s  i n  d i f f e ren t  of per iods  of age,  g. 

G r o u p s "  Sex 
P e r i o d s / d a y s  

3-71 0-42 0-60 60-90 90-120 120-150 150-180 180-214 210-240 0-240 

rn71e5 14.7 14.9 16.4 16.2 19 .5  30.3 20.2 2 2 . 2  5.7 18.4 

l f r n i u l e s  13.9 13.9 15.4 10 .2  22 .9  25.2 14.2 21 .O 1 2 . 0  17.1 

r l l i i l f s  + 
f r m .  14.3 14.4 15 .9  13 .4  21 . 3  27.1 17.9 21 .6 8 .8  17.7 

m a l e s  t 

i r r n a l e s  l h . 3  14.7 15 .9  13.0 21 .2 26.6  18.0 22.1 10.5 1 7 . 9  

':') G r o ~ i p s  d r s i g n a t i o n  - see t a b l e  1. 

From 90 to 120 days  of age d a i l y  we ight  g a i n s  were greater  a n d  ranged  

from 19 to 23.3 g wh i l e  from 120 to  150 days ,  from 22 to 30 g.  At 

150 to 180 days  d a i l y  weight g a i n  f o r  females was 14 to 16 g w h i l e  

fo r  males, from 19 to 21 g .  From 180 to 210 days  agerage we ight  g a i n s  

fo r  bo th  sexes were h i g h  - more t h a n  20 g d a i l  y which then decreased 

to 5 to 6 g f o r  the males a n d  12 to 14 g f o r  the females. The the  

e n t i r e  exper imental  per iod  the ave rage  d a i l y  weight g a i n  was s i m i l a r  

f o r  the  v a r i o u s  groups and  was 17 to 18 g.  

Feed consumption from weaning to 240 d a y s  of age i s  presented i n  

Tab le  5. The d i f ferences seen i n  the  consumption of concentrate b y  

the n u t r i a  in the i n d i v i d u a l  g roups were not s t a t i s t i c a l l y  s i g n i f i c a n t .  

However, there  was a somewhat h i g h e r  consumpt ion of concentrate b y  

n u t r i a  weaned a t  21 days.  I n  compar ison to the contro l  g roup t h i s  

d i f fe rence was 0.6 k g .  Consumption of green s tu f f s ,  root  vegetables 

a n d  steamed potatoes was s i m i l a r  f o r  a l l  groups.  



Tab le  5. Feed in take,  k g ,  f rom weaning to age 240 days .  

---p 

Gr-oups :x Srx  C o n c e n l r a t e d  Crops  e t c .  Steumed Green f o r a g e  
f e e d i n g  pota toes 

ma les  26.1 23.2 8.9 21.3 

ma les  + 
fem. 25.2 22.8 8.7 20.6 

m a l  es 25.9 22.7 8.4 20.8 

rridles 4 

fem. 25.0 22.4 8.3 20.0 

m a l r s  26.0 22.4 8.2 20.4 

4 females 24.2 22.0 8.0 19.6 

ma les  + 
fem. 25.0 22.3 8.2 20.1 

" )  G roups  d e s i g n a t i o n  - see t a b l e  1 .  

Discussion. 

A body we ight  f o r  newborn Greenland n u t r i a  of 210 g i s  h i g h  a n d  i s  

on the  leve l  of newborn n u t r i a  fo r  bo th  s t a n d a r d  breeds (Gerber, 1971, 

Ocetkiewicz et a l . ,  1960, S law ihsk i ,  1960) a n d  Greenland n u t r i a  

(N ied iw iadek  et a l . ,  1980). Equa l  body weights of the  newborn a n i -  

mals  gave  them a l  l a n  equa l  s t a r t  f o r  t he  exper imental .  A f te r  3 weeks 

of r e a r i n g  b y  the  females the  average body weight  was h i g h e r  t h a n  

tha t  f o r  s t a n d a r d  n u t r i a  rea red  w i thout  b a t h i n g  f a c i l i t i e s  ( S l a w i h s k i ,  

1960). 

No s t a t i s t i c a l l y  s i g n i f i c a n t  d i f fe rence in  body weights a t  60 d a y s  r e l a -  

ted to the  age of weaning was observed. I n  a l l  g roups the  body 

weights were on the same level  a n d  agreed w i t h  d a t a  presented b y  

N iedswiadek e t  a l .  (1980) f o r  t h i s  b reed a n d  r e a r i n g  system as  we l l  

as  f o r  s t a n d a r d  n u t r i a  rea red  w i thout  b a t h i n g  f a c i l i t i e s  (Gerber,  1981; 

S law ihsk i ,  1960). 

The ave rage  body mass of n u t r i a  a t  240 days  was s i m i l a r  f o r  a l l  

groups a n d  was on the same level  as  f o r  those obta ined b y  N ied iw iadek  

fo r  t h i s  b reed a n d  r e a r i n g  system a n d  f o r  s t a n d a r d  breeds (Gerber, 



1971, S law ihsk i ,  1960, Slawoh, 1960). 

The growth  r a t e  b i r t h  to 21 days  of age was r e l a t i v e l y  low, as i n d i -  

cated b y  the body weight g a i n s  a n d  the average d a i l y  weight  g a i n s  

of about 14 g .  Slow growth  ra tes  occur red f rom b i r t h  to 90 d a y s  

i r respec t i ve  of the age of weaning. S i m i l a r  g rowth  ra tes  have  been 

observed i n  o ther  s tudies (Gerber, 1971, N ied iw iadek  et a l . ,  1980, 

SlawiTiski, 1960, Slawoh, 1960). Fast  g rowth  ra tes  were found f rom 

90 to 150 d a y s  of age. From 150 to 180 days  of age the slow g rowth  

r a t e  i n  females i s  re la ted  to sexual  immatu r i t y .  Both sexes f rom 

180 to 210 d a y s  h a d  fas t  g rowth  ra tes  w i t h  d e f i n i t e l y  slowed down 

ra tes  d u r i n g  the  fo l l ow ing  months. S i m i l a r  g rowth  ra tes  h a v e  been 

observed in Greenland n u t r i a  b y  N ied iw iadek  et aI.(1980) and  i n  

s tandard  breeds (Gerber, 1971, Pe len in ,  1980, S law ihsk i  , 1960, Slawoh , 
1960). 

Feed consumption of concentrate was s i m i l a r  f o r  a l l  groups a n d  

agreed w i t h  d a t a  g i v e n  b y  Cholewa (1979), Kowalczyk et a l .  (1975) 

and  was somewhat h i g h e r  f o r  t h i s  same breed a n d  r e a r i n g  system 

t h a n  t h a t  presented b y  N ied iw iadek e t  a l .  (1980). 

Consumption of green s tu f f s ,  root  vegetab les a n d  steamed potatoes 

was s i m i l a r  f o r  a l l  groups a n d  i n  agreement w i t h  the  d a t a  of t he  

above ment ioned authors .  

I n  conclus ion i t  c a n  be  stated tha t  t he  age of weaning d i d  not h a v e  

a s i g n i f i c a n t  in f luence on the growth  of young n u t r i a .  D u r i n g  the  

fo l l ow ing  months, u n t i l  s l augh te r ,  s i m i l a r  body weights a n d  the same 

level s of feed consumption were ob ta i  ned. 

Weaning n u t r i a  a t  21 o r  28 d a y s  of age makes i t  poss ib le  to shorten 

the pe r iod  between b i r t h i n g  b y  1 month. T h i s  i s  s i g n i f i c a n t  s ince 

pregnancy l a t s t s  4 months. Furhtermore i t  a l  lows the females to be  

kept  in p roper  b reed ing  condi t ions.  
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REPRODUKTION AND PRODUCTION QUALITIES OF THE FERRET. 

( I I  lerens reprodukt ions-  och produkt ionsegenskaper) .  

Gabr ie l  le  Lagerkv i s t ,  I  ns t .  f o r  ~ u s d j u r s f ö r a d l  i ng  och Sjukdomsgenetik,  

Sveriges L a n t b r u k s u n i v e r s i  te t ,  750 07 Uppsa la ,  Sweden. 

I n  the  latest  4-5 years  there  h a s  been a renewed in teres t  i n  f e r r e t  b reed ing 

f o r  s k i n  product ion.  The f e r r e t  i s  eas i l y  farmed, h a s  a p leasan t  tempera- 

ment a n d  a good reproduct ion .  

I n  the  season 1980/81 ca .  150,000 f i t c h  sk ins  were produced in  Scand inav ia ,  

where F i n l a n d  i s  the ma jo r  p roduc ing  coun t ry .  The expans ion has  been 

ve ry  r a p i d  d u r i n g  the  l as t  yea rs  and,  as a consequence, the  select ion 

of the b reed ing  stock h a s  not  been sa t i s fac to ry .  I n  the  season 1980/81 

low average pr ices  were ob ta ined  a t  the auct ions  b u t  the  v a r i a t i o n  was 

g rea t  w i t h  maximum sales p r i c e s  around 300-400 Sw.cr. At the  January-  

and  March auct ions in  1982 the  p e l t  q u a l i t y  a n d  c leanness of the  f i t c h  

showed to be improved, a n d  the  sales pr ices  increased b y  40%, compared 

to the same auct ions the  p reced ing  season. 

The b reed ing  season of the  f e r r e t  las ts  from March to  August .  The 

oestrous of the female i s  cha rac te r i sed  b y  a wel l  marked swel l i n g  of the 

v u l v a .  The ovu la t i on  i s  induced b y  the  ma t ing  - o v u l a t i o n  c a n  occur 

a t  any  time d u r i n g  heat ,  b u t  o n l y  a f t e r  mat ing .  I f  t he  female i s  not 

mated, the enlargement of the  v u  l v a  pe rs i s t s  throughout  the  b reed ing  season, 

u n t i l  the  cessat ion of heat .  The o v u l a t i o n  u s u a l l y  occurs 30-40 h r s .  a f t e r  

ma t ing .  The v i a b i l i t y  of the  o v a  i s  marked ly  decreased ca.  18 h r s .  a f t e r  

ovu la t i on .  Therefore, i f  m a t i n g  twice i s  p rac t i ced ,  the  second mat ing  

shou ld  take  p lace the  d a y  a f t e r  the f i r s t  mat ing .  When o v u l a t i o n  h a s  

occur red,  the  v u l v a ,  4-5 d a y s  a f t e r  ma t ing ,  softens a n d  d imin ishes i n  

size. 

The pregnancy las ts  f o r  42 +/- 3 days.  The average l i t t e r  s ize i s  usua l -  

l y  7-9 k i t s  pe r  mated female. Ba r ren  females g e n e r a l l y  comes on heat 

a g a i n ,  approx imate ly  a t  the  t ime when the  whe lp ing  was expected, a n d  

can  be  remated. 

The female can g i v e  b i r t h  to two l i t t e r s  i n  a b reed ing  season. A second 



oestrous i s  induced i f  smal l  l i t t e r s  a r e  p laced w i t h  other  females, i f  a l l  

the k i t s  in a l i t t e r  d ie ,  o r  i f  the k i t s  a r e  e a r l y  weaned ( a t  5;-6 weeks 

o f  age ) .  The net g a i n  from t h i s  second mat ing  i s  however low. These 

l a t e  b o r n  k i t s  do not have a mature w i n t e r  f u r  u n t i l  January-February .  

I n  1980 the  oestrous, the m a t i n g  and the  whe lp ing  were s tud ied o n  a smal l  

f e r re t  popu la t i on ,  cons is t ing  of 20 one year  o l d  fe r re t  females a n d  5 one 

year  o l d  males. The studies were c a r r i e d  out  a t  the research f u r  f a r m  

of the  U n i v e r s i t y  of A g r i c u l t u r a l  Sciences, Uppsala.  The development of 

t he  k i t s  was fol lowed, w i t h  r e g i s t r a t i o n s  of body weight  a n d  body length.  

The prooestroum, i.e. the p e r i o d  between the  f i r s t  v i s i b l e  symptoms of 

heat  u n t i l  the  day of male acceptance, las ted 14-30 days  w i t h  a n  average 

of 22 days .  The mat ings took p lace between A p r i l  7 th  a n d  A p r i l  22nd. 

15 females whelped, w i t h  a n  average l i t t e r  size of 9.9 k i t s  (148 k i t s  

a l t oge the r ) .  The 5 b a r r e n  females came on heat  aga in ,  app rox ima te l y  

s i x  weeks a f t e r  mat ing .  The males were then q u i t e  u n w i l l i n g  to mate, 

o n l y  two of these females were remated. The mat ings  d i d  not l ead  to  

pregnancy.  There was no at tempt made to get a second l i t t e r  f rom any  

female. 

The ave rage  b i r t h  weight of the  k i t s  was 8.9 g. A f te r  5 days  they h a d  

doubled t h e i r  weight.  The most r a p i d  g rowth  occur red d u r i n g  Ju l y .  The 

ful1 body leng th  was reached b y  the end of September, s l i g h t l y  l a t e r  f o r  

males t h a n  f o r  females. By the  time of p e l t i n g ,  a t  the end of December, 

t he  ave rage  weights were 2050 g and 990 g f o r  the males a n d  the  females, 

respect i ve l y. 

Auct ion s t a t i s t i c s  of Scand inav ian f i t c h ,  so ld  in the  season 1980/81, were 

ana lysed.  Ar i thmet ica l  average p r i ces  were ca l cu la ted  w i t h i n  the  d i f f e r e n t  

classes of p e l t  cha rac te r i s t i cc  - cleanness, p e l t q u a l i t y ,  c o l u r ,  a n d  size. 

The m a t e r i a l  was a lso s tud ied b y  s t a t i s t i c a l  a n a l y s i s  of va r iance .  The 

ana lyses s ta tes  t h a t  a f i t c h  w i t h  pa le ,  c lean  co lour  and  a good p e l t  qua- 

l i t y  i s  des i rab le .  The p e l t  c h a r a c t e r i s t i c  t h a t  h a d  the  greatest  i n f l uence  

o n  the  sa les  p r i c e  was the  cleanness of the  p e l t  co lour ,  e.g. n o  r u s t y  

o r  ye l l ow ish  shades a r e  desi red.  Only 1% of the sk ins  sold were c lass i -  

f i e d  as  R+, the  h ighest  g rade  of cleanness. The dev ia t i on  f rom t h e  aver -  

age sa les  p r i c e ,  lowgrades excluded,  was f o r  t h i5  c lass  + 112 SW.cr. f o r  

males a n d  f o r  females +56 Sw.cr. 



C a l c u l a t i o n  of  economic p r o f i t  f r om f i t c h  f a r m i n g  was  made. Because of  

t he  s u p e r i o u r  r e p r o d u c t i o n  a n d  t he  lower  feed  i n t a k e ,  t he  f i t c h  c a n  b e  

p roduced  a t  a  c o n s i d e r a b l y  lower  cost t h a n  t he  m i n k .  At a n  a v e r a g e  

s k i n  p r i c e  of  99 Sw.cr.  (50% males,  50% females)  t he  f i t c h  leaves t h e  same 

c o n t r i b u t i o n  t o  cove r  the  f i x e d  costs a s  t h e  m i n k  a t  a n  a v e r a g e  p r i c e  

L a n t b r u k s u n i v e r s i  te te t  (Sweden) , Uppsa la ,  no. 103, 1982. 
Thes is ,  42 p p .  20 re ferences,  15 f i g s . ,  14 Tab les .  

I n  SWED, summary i n  ENGL. A u t h o r ' s  summary 

SELEN I UM AND GLUTATH I ONE PEROX I DASE ACT I V I TY I N BLOOD 

OF THE NUTRIA (MYOCASTOR COYPUS) : 

COMPAR ISON W ITH  GUINEA-P IG, RAT, RABBIT AND SOME NON- 

MAMMAL IAN VERTEBRATES. 

V a l e n t i n e  Lance ,  R u t h  E l sey ,  LSU School o f  Med ic ine ,  New Or leans ,  

LA 70112, USA. 

1  . P l  asma se len  i um a n d  se len ium-dependen t  g  l  u t a t h i o n e  p e r o x i  dase  (GSH- 

P x )  a c t i v i t y  i n  p l a s m a  a n d  e r y t h r o c y t e s  were measured  i n  the  n u t r i a  (Myo- 

c a s t o r  coypus )  a n d  t h e  a l  l  i g a t o r  ( A l  l i g a t o r  m i s s i s i p p i e n s i s ) .  P lasma a n d  

e r y t h r o c y t e  GSH-Px a c t i v i t y  o n l y  were measured  i n  t h e  r a t ,  r a b b i t ,  c h i c k e n ,  

q u a i  l ,  t u r t l e  (Chrysemys  p i c t a ) ,  snake  ( N e r o d i a  f a s c i a t a ) ,  b u l  l f r o g  ( R a n a  

c a t e s b i a n a )  a n d  c a t f i s h  ( I c t a l u r u s  p u n c t a t u s ) .  

2. P lasma GSH-Px a c t i v i t y  r a n g e d  f r om a  low of  0.021 E U / ~ I  i n  t he  b u l l -  

f r o g  to  a  h i g h  of  1.97 EU/ml i n  t he  a l l i g a t o r .  

3. E r y t h r o c y t e  GSH-Px a c t i v i t y  was lower  i n  t h e  n u t r i a  (2 .8  EU/g H b )  

t h a n  a l l  o t h e r  spec ies s t u d i e d .  Whereas t h e  r a t  h a d  t h e  h i g h e s t  a c t i v i t y  

(539 EU/g H b ) .  The  v a r i a t i o n  among the  mamma l i an  species s t u d i e d  was  

g r e a t e r  t h a n  between t he  d i f f e r e n t  o r d e r s  of  v e r t e b r a t e s .  The re  was  n o  

r e l a t i o n s h i p  between p l a s m a  a n d  e r y t h r o c y t e  GSH-Px a c t i v i  t y  a n d  n o  p h y l o -  

gene t i c  p a t t e r n  i n  t h e  d i f f e rences  i n  a c t i v i t y  between species.  
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4. There was a r e l a t i o n s h i p  between plasma selenium concentrat ion a n d  

enzyme a c t i v i t y :  an ima ls  w i t h  the lowest enzyme a c t i v i t y  h a d  lowest sele- 

n ium levels.  

Comp. Blochem. Phys io l . ,  Vol. 75B, no. 4, p p  563-566, 1983. 

2 f i gs . ,  1 table,  17 references. Au tho rs '  abs t rac t  . 

NORMAL HEMATOLOGIC VALUES I N  THE SILVER FOX (VULPES FULVUS) . 
( V a l o r i l e  hematologice normale l a  v u l p e a  a r g i n t i e  ( v u l p e s  f u l v u s ) .  

N. Avram, St. Nemteanu, O. Sava, SOSEA Giu les t i  333, Bucharest ,  Romania. 

A complex hematologic s tudy  was performed i n  20 s i l v e r  foxes, concerning 

p e r i p h e r a l  b lood constants  a n d  cen t ra l  haematopoiet ic o rgans (marrow , 
nodes , sp leen ) . 

T h i s  s tudy  i nd i ca ted  q u i t e  a close d i s t r i b u t i o n  of t he  e r y t r o c y t i c  and  leuko- 

c y t i c  constants.  

No v a r i a t i o n s  i n  the  e r y t r o c y t i c  and  leukocyt ic  va lues  depending on the  

sex were observed. 

The morphology of the  ery t rocy tes  a n d  of some w h i t e  b lood c e l l s  i s  much 

s i m i l a r  to the p i c t u r e  ob ta ined  i n  the  dog. 

I  t  i s  suggested t h a t  t he  hematologic va lues  es tab l i shed  a t  the end of t h i s  



s t u d y  may  b e  used f o r  d i a g n o s i s  a n d  s c i e n t i f  i c  i n v e s t i g a t i o n s .  

L u c r a r i  l e  I  n s t i  t u t u l u i  de  C e r c e t a r i  V e t e r i n a r e  s i  B i o p r e p a r a t e  "Pas teur " ,  
16, 279-287, 1982. 

3  t a b l e s ,  4 f i g s . ,  3 re ferences.  Au tho rs '  summary .  

I n  ROMN, summaries i n  GERM, ENGL, FREN, RUSS. 

NORMAL HEMATOLOGIC VALUES I N  MINK AND COYPU. 

( V a l o r i l e  hemato log ice  no rma le  la  nurca s i  n u t r i e ) .  

N. Av ram,  St. Nemteanu, E l e n a  M i h u t ,  O. Sava ,  P. Adamescu, ICVBP, Sosea 

G i u l e s t i  333, Buchares t ,  Romania.  

A c o m p a r a t i v e  s tudy  was pe r fo rmed  i n  20 m i n k s  a n d  15 c o y p u s ,  c l i n i c a l l y  

h e a l t h y ,  conce rn ing  t h e  v a l u e  of  some p e r i p h e r a l  haema to log i c  i nd i ces  

a n d  c e n t r a l  hematopoiet  i c  o r g a n s .  The  f o l  l ow i  n g  de te rmi  n a t  i o n s  were per -  

formed. 

- f o r  t h e  e r y t r o c y t i c  se r i es :  e r y t r o c y t e  coun ts ,  hemog lob in ,  haematocr i te ,  

e r y t r o c y t e  conc tan ts  (VEM, HEM, CHEM) ; 

- f o r  t h e  l eukocy t i c  se r ies :  l eukocy te  coun ts  a n d  l e u k o c y t i c  f o r m u l a ;  

- f o r  t h e  bone mar row ,  nodes a n d  sp leen  - mean v a l u e  of t h e  v a r i o u s  

ce l  I s  f r o m  t h e  impress ions  o f  t h e  r e s p e c t i v e  o rgans .  

The  c o m p a r a t i v e  r e s u l  t s  p o i  n t e d  ou t  some p a r t i c u  I a r i  t i e s  r e g a r d i n g  the 

q u a n t i  t a t i v e  v a l u e s  a n d  qua1 i t a t i v e  aspec ts  o f  t he  p e r i p h e r a l  a n d  c e n t r a l  

heamato log ic  p i c t u r e  between t h e  two  species:  VEM, HEM a n d  CHEM were 

h i g h e r  i n  m i n k s  t h a n  i n  coypus ;  i n  c o n t r a s t ,  the  l a t t e r  p resen ted  h i g h e r  

e r y t r o c y t e  coun ts  a n d  i n c r e a c e d  hemog lob in  a n d  h a e m a t o c r i t e  va lues .  

H i g h e r  l  ymphocyte,  eos inoph i  l e  a n d  basoph i  l e  coun ts  were  de tec ted  i n  the  

coy p u  . 

The v a r i o u c  c e l l  coun ts  i n  t h e  bonemar row,  sp leen a n d  nodes,  e s t a b l i s h e d  

b y  u s i  n g  t he  impress ion  method d i d  not p resen t  essen t i a l  changes  between 

t he  two  species.  

L u c r a r i l e  I n s t i t u t u l u i  d e  C e r c e t a r i  Vet.  s i  B i o p r e p a r a t e  "Pas teur " ,  16, 
271-278, 1982. 

4 t a b l e s ,  3  re ferences.  A u t h o r s '  summary .  

i n  ROMN, summar ies i n  GERM, ENGL, FREN, RUSS. 



MORPHOLOG ICAL AND B I OCHEM I CAL IND I CATORS OF CH I NCH I L L A  

(VELL IGERA ) BCOOD. 

(Mo r fo l og i czne  i b iochemiczne w c k a z n i  k i  k r w i  czynczy  la  m a l e g o  

( c h i n c h i l l a  v e l l i g e r a ) .  

H e n r y k  B ieguszewsk i ,  Romual R a j s ,  Z a k l a d  F i z j o l o g i  i i Anatomi  i Z w i e r z a t  ATR, 

85-084 Bydgoszcz,  u l .  H. S a w i c k i e j  28, P o l a n d .  

F i f t y t h r e e  a d u l  t  C h i n c h i  l  l a  v e l  l  i g e r a  were  exam i  ned .  There  w e r e  m a r k e d  

number  o f  e r y t h r o c y t e s ,  r e t i cu l ocy tes ,  l eucocy tes ,  hemog lob in  c o n c e n t r a t i o n ,  

h e m a t o c r i t  i n d e x ,  e r y t h r o c y t e s  sed imen ta t i on ,  a l f a  am inoac id  n i t r o g e n  in 

p l a s m a ,  t o t a l  p l a s m a  p r o t e i n  a n d  p l a s m a  p r o t e i n  d i s t r u b u t i o n ,  u r e a  a n d  

c r e a t y n i n  i n  p l asma ,  g lucose  in  b l ood ,  GOT a n d  TPT in p l asma .  

I t  was de te rm ined  t h a t  e r y t h r o c y t e s  a n d  hemog lob in  c o n c e n t r a t i o n  i s  h i g h e r  

t h a n  t h e  a n a l o g o u s  p o i n t s  i n  b l o o d  of o t h e r  a n i m a l s .  Due t o  t h e  d i s t r i -  

b u t i o n  o f  p l a s m a  p r o t e i n  b y  e l e c t r o p h o r e t i c  method,  seven f r a t i o n s  were 

rece i ved .  A h i g h  leve l  o f  g lucose  a n d  c r e a t  i n i n e  was  no t i ced .  

Zoo techn ica ,  8, 1983, p p  5-12. 

1 f i g . ,  4 t a b l e s ,  8 re ferences.  

I  n  POLH. Summar ies in ENGL a n d  RUSS. 

A u t h o r s '  summary .  

Tabeln 4 .  Y8kotniki biochemicznc k n r i  s z y n s z y l i  
Tablo 4. Thw biochemical paints  o f  Cl! lnchl l la  v e l l i ~ e r o  blood 
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Hannu Korhonen, Dept. of Applied Zoology, University of Kuopio, POB 6, §F-70211 

Kuopio 21,  Finland. 

Energy economy of t h e  polecat (Mustela putorius) was evaluated during t h e  winter 

period (December-April) by studying feed consumption, locomotor activity,  and 

nest  temperatures  of two  polecat couples held under f a rm condi tions. In winter, 

polecats spent most of t h e  daily 24 hour period inside a nest  where temperature  

was about 10' C higher than t h e  ambient a i r  temperature .  The animals moved 

outside t h e  nest  a t  intervals of about 3 h t o  feed and defecate .  Feed consumption 

of the  couples s tayed s teady during t h e  course of the  study, being 325-350 kcal l  

couplelday. Weights of both females  (1.0 and 0.9 kg) remained t h e  same throughout 

t h e  study whereas weights of males stayed s teady o r  tended t o  increase during 

December-February. Thereaf ter ,  weights of both males clearly decreased until 

l a t e  April. During t h e  March-April polecat locomotor act iv i ty  was higher than 

in early winter. Nest  provided adequate thermal  protection for polecats in winter. 

The t ime  of g rea tes t  energy demand was niating season with males having a 

g rea te r  energy demand than females,  

Savon Luonto 15(2):53-60, 1983. 

3 figs., 8 references.  

In Finnish, summary in English. Author's summary 



SEASONAL CHANGES I N  THERMOREGULATION OF THE RACCOON DOG 

(NYCTEREUTES PROCYONO I DES GRAY 1834). 
Hannu  Korhonen,  M i k k o  H a r r i ,  Dept. o f  App l  .Zoology , U n i v .  o f  Kuop io ,  F i n l a n d .  

-0.75, . 1 .  Oxygen  consumpt ion ( m l  x k g  m i n )  i n  r e l a t i o n  t o  arnbient tempera- 

t u r e  ( T  ) i n  t he  raccoon dog  whe lps  a t  t he  ages of  7-9 weeks a n d  17-19 
a 

weeks i s  desc r i bed  b y  e q u a t i o n s  y = 32 .9 -0 .69~ a n d  y = 26.2-0.49x, respec- 

t i v e l y .  The  co r respond ing  equa t i ons  t o  a d u l t s  i n  summer a n d  w i n t e r  pe la -  

ges a r e  y = 19 .6 -0 .46~ a n d  y = 14.5-0.32x, r e s p e c t i v e l y .  

2. The  cool  i n g  cons tan t  (m in - '  ) of deceased raccoon dogs decreased  exponen- 

t i a l l y  w i t h  i n c r e a s i n g  b o d y  mass, w h i l e  M spec i f  i c  hea t  t r a n s f e r  coeff  i- 

c i e n t  ( W  x k g  - 0 ' 7 5 / 0 ~ )  r eg ressed  l i n e a r l y  on  body  mass, y = 0.124-0.00066~. 

3. C o o l i n g  r a t e  of deceased a n i m a l s  were more dependent  on  body  mass t h a n  

o n  p e l a g e  q u a l i t y .  

Comp. Biochem. Phys io l .  Vo l .  77A, bo.2, 213-219, 1984. 

3 t a b l e s ,  3 f i g s . ,  4 re fe rences .  A u t h o r s '  summary .  
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Fig. I .  Metabolic responses of raccoon dogs to ambient temperature. Left: whelps. 7-9 weeks uf ;rge. 
Right: whelps, 17-19 wecks ofzige. The ciirves ofmetabolisrn on ternperature below thernioneutrolity wcre 

filted by means of least squares. 



COMPARATIVE STUDIES ON THERMOREGULATION AND ENERGY METABOLISM 

OF FARMED RACCOON DOG (NYCTEREUTES PROCYONOIDES GRAY 1834) 

Hannu Korhonen, Dept. of Applied Zoology, University of Kuopio, POB 6, SF-70211 

Kuopio 2 1 ,  Finland. 

The metabolic rates,  energy requirements,  non-shivering thermogenesis, the rmal  

conductances and thermoregulatory significance of t h e  basking behaviour were  

studied in t h e  farmed raccoon dog (Nyctereutes  - procyonoides Gray 1834) . Some 

comparative studies were performed with o ther  farmed furbearers. The resting 

metabolic r a t e  (RMR) of the  raccoon dog was a typical  value for an  animal  of 

t h a t  body s ize  and shape. The RMR of t h e  whelps was higher than t h a t  of t h e  

adults ,  and i t  gradually decreased when t h e  whelps grew and reached a s t eady  

adult  level in early September a t  t h e  la tes t .  The lower cr i t ica l  t empera tu re  (Tlc) 

of t h e  raccoon dog was high when compared t o  t h a t  of t h e  blue fox (Alopex 

lagopus) which ref lects  diff erences  in t h e  original live habitats  and habits  of 

these  two  species. A calorigenic response t o  noradrenaline was observable in 

juveniles whereas in adults  i t  was totally absent. Thus raccoon dogs have t o  

resor t  t o  shivering or  motor act iv i ty  in conditions where ex t ra  heat  production 

is  needed. Body cooling and thermal  conductances were  more dependent on 

body mass than on pelage quality. In t h e  canids, t h e  overall thermal  conductance 

was low. The recommended metabolizable energy (ME) supply f i t t ed  t h e  ME needs 

of juveniles well. From mid-September onwards t h e  amount of supplied energy 

was t o o  high which easily led t o  excessive obesity. Basking behaviour associated 

with t h e  black chest  colour played a role in t h e  thermoregulation of t h e  raccoon 

dog during spring. Thermoregulatory properties and t h e  energy metabolism of 

t h e  raccoon dog differ  part ly from t h a t  of t h e  blue fox which support t h e  

conclusion t h a t  t h e  conventionally used housing pract ice  of foxes is  not  necessarily 

t h e  most economical one for the  raccoon dog. 

A thesis fo r  t h e  Licenciate in Philosophy examination, University of Kuopio, 

Finland, 1984. 7 figs., 7 tables, 85 references.  

In English, summary in Finnish. 
Author's summary 



MOULT ING AND SEASONAL PELAGE VAR I A T  IONS I N  THE RACCOON DOG. 

Hannu  Korhonen,  M i k k o  H a r r i ,  Juha A s i k a i n e n ,  Dept. of App l  i e d  Zoo logy ,  

U n i v e r s i t y  o f  Kuopio,  POB 6,  SF-70211 Kuop io  21, F i n l a n d .  

An e x a m i n a t i o n  was made of  the  mou l t  a n d  seasonal p e l a g e  v a r i a t i o n s  

in a d u l  t  a n d  j u v e n i l e  raccoon dogs, Nyc te reu tes  p rocyono ides  ( G r a y  , 1834) 

f r om E a s t e r n  F i n l a n d .  The A r c t i c  f o x  (A lopex  l agopus )  served  a s  a r e f e r -  

ence a n i m a l s .  Raccoon dog p e l a g e  i s  composed of f o u r  t y p e s  of  h a i r s :  

g u a r d  h a i r s ,  l ong  p i l e  h a i r s ,  sho r t  p i l e  h a i r s ,  a n d  u n d e r f u r .  Whelps 

mou l t  a t  t he  age  of  4-5 weeks to  a new summer pe lage .  G row th  o f  dense 

w i n t e r  pe l  age  t akes  m a i n l  y p l a c e  d u r i n g  September, October,  a n d  November. 

The dense w i n t e r  pe lage  i s  m a i n t a i n e d  u n t i l  l a t e  March .  The dense  u n d e r -  

f u r  i s  r e p l a c e d  b y  a t h i n n e r  summer one b y  mid-June. T i m i n g  of g u a r d  

h a i r  mou l t  i s  r a t h e r  i n d i v i d u a l .  t o t a l  a n d  u n d e r f u r  h a i r  w e i g h t s  o n  t h e  

b a c k  a n d  abdomen rema in  f a i r l  y cons tan t  d u r i  n g  June-August,  b u t  i nc rease  

a s  w i n t e r  p e l a g e  developes. Shor test  g u a r d  h a i r  a n d  u n d e r f u r  l e n g t h s  

a r e  f o u n d  i n  summer. S k i n  t h i ckness  i s  h i g h e s t  i n  summer. T o t a l  a n d  

s k i n  w e i g h t s  o f  b l u e  ( A r c t i c  foxes  a n d  raccoon dogs in w i n t e r  a r e  abou t  

t h e  same o r d e r  o f  magn i tude .  

A UNDERFUR IAOD0"EWI 
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Fig. 7. Correlations between hair weight and length (a) and between ski11 wcigl-it 
and thickness (b) iri the raccoon dog. x - back, - abdomen. 

Skin weight ~mglcmz)  

L e n g t h  of  g u a r d  h a i r  a n d  u n d e r f u r  i s  s h o r t e r  i n  t he  b l u e  f o x ,  e s p e c i a l l y  

on  t he  b a c k .  To ta l  we igh t  o f  the  raccoon dog w i n t e r  p e l a g e  i s  h i g h e s t  

on  t he  b a c k  a n d  tends  to  be  lower  o n  s i des  a n d  abdomen. C o n s i d e r a b l e  

s i  te-speci f  i c  v a r i a t i o n s  were f o u n d  i n  d i f f e r e n t  p e l a g e  parameters .  



Good c o r r e l a t i o n s  between h a i r  l e n g t h  a n d  w e i g h t  a n d  s k i n  w e i g h t  a n d  

t h i c k n e s s  were f o u n d .  

Ac ta  T h e r i o l o g i c a ,  Vo l .  29, 7 ,  77-88, 1984. 

2  t ab l es ,  7 f i g s . ,  28 re ferences.  A u t h o r s '  summary ,  

I  n ENGL. Summaries i n  ENGL a n d  POLH. 

HISTOLOG ICAL STUDIES OF THE SKIN I N  STANDARD M INK AND 

SILVER FOX. 

( S t u d i u l  h i s t o l o g i c  a l  t egumen tu l u i  la  n u r c a  s t a n d a r d  s i  

v u l p a  a r g i n t i e ) .  

E. Muresan ,  Z .  P á p a y ,  C o r n e l i a  Duca,  M. M i c l e a ,  Romania.  

The  s t r u c t u r e  c h a r a c t e r i s t i c s  o f  t he  s k i n  was  s t u d i e d  b y  b i o p s y  in  two- 

months-o ld  S t a n d a r d  m i n k  a n d  S i l v e r  f ox .  Some q u a n t i t a t i v e  measurements  

were a l s o  made: t h e  number  o f  f o l l i c l e s  p e r  s q u a r e d  cen t imete r  (24,620 

in  m i n k  a n d  8,031 in  f o x ) ,  t h e  t o t a l  number  o f  f o l l i c l e s  i n  a  f o l l i c l e  g r o u p  

(37.2 in m i n k  a n d  13.5 in f o x ) ,  t h e  i n n e r  d i a m e t e r  o f  t h e  h a i r  (36.6 m ic ro -  

nes  in m i n k  a n d  40.3 m ic rones  in  f o x ) ,  t h e  i n n e r  d i ame te r  o f  t h e  f i n e  

f i b r e s  (14.5 m i c rones  in m i n k  a n d  15.2 m i c rones  in  f o x ) ,  t he  hair  f i n e -  

f i b r e s  r a t i o  p e r  f o l l i c l e  1 :26.4 in m i n k  a n d  1:17.5 i n  f o x ) ,  t h e  d e r m i s  

t h i c k n e s s  (1,362 m ic rones  i n  m i n k  a n d  949 m ic rones  in  f o x ) ,  t he  d e p t h  

o f  h a i r  i m p l a n t a t i o n  (1 ,298 mic rones  i n  m i n k  a n d  876 mic rones  in  f o x ) .  

These i n d i c e s  w i  l  l  b e  used  t o  assess t h e  o p t i m a l  t ime  f o r  s l a u g h t e r .  

B u l  l .  I  n s t .  Agronomic  C lu j -Napoca ,  Zoo tehn ie  s i  M e d i c i n a  V e t e r i n a r a ,  36, 
11-14, 982. 

1 t a b l e ,  4  f i g c .  Au t  h o r s  ' summary .  

In  ROMN. Summary i n  ENGL. 



CHANGEC I N  COAT TRAITS, STRUCTURE AND SIZE OF BLUE FOX 

OCCURRING W ITH AGE. 

(Zmiennosc z wiek iem cech o k r y w y  wlosowej o r a z  budowy i w ie lkosc i  

n ieb iesk iego l i sa  polarnego).  

R. Cholewa, Akademia Ro ln icza  w Poznaniu,  u l .  Dozynkowa 9 b l .  H ,  Po land 

I n  o r d e r  to i nves t i ga te  changes i n  the coat of b l u e  f o x  o c c u r r i n g  w i t h  

i t s  a d v a n c i n g  age, the a u t h o r  took l abo ra to ry  measurements of 619 samples 

of h a i r  f rom 187 a n i m a l s  i n  a f a r m  i Poznan, b e l o n g i n g  to State Animal 

B reed ing  Stat ion. The samples were taken i J a n u a r y  i n  successive years  

f rom the  back  of the same an imals .  The l abo ra to ry  a n a l y s i s  i nc luded  

determinat ion  of the  percentages of f ou r  anatomic types  of h a i r ,  t h e i r  

h e i g h t  a n d  length ,  the  h e i g h t  to length  r a t i o  re f l ec ted  i n  o r i np iness ,  the 

h e i g h t  a n d  length  r a t i o s  of u n d e r h a i r  to  overcoat  h a i r .  Mean d iameters 

of h a i r  a n d  medu l la  ( u s i n g  a Ianameter)  a n d  the percentage of medu l la  

i n  the h a i r ,  the content  of cys t i ne  a n d  cyc te ine  a s  we l l  ae ind ices  of 

co lou r  o f  u n d e r h a i r  a n d  overcoat  were determined. I n  p a r t  of the  tested 

a n i m a l s  the f o l l o w i n g  zoometric measurements were made: l eng th ,  w i d t h  

a n d  c i rcumference of head,  chest g i r t h ,  length  of an ima l  of t a i l  a n d  tota l  

l e n g t h  a n d  l i v e  we igh t .  

There were s i g n i f  i c a n t  d i f ference5 i n coat qua1 i t y  between y e a r l  i n g s  a n d  

o l d e r  an imals .  The coat of one yea r  o l d  females con ta ined  less down h a i r  

a n d  more awn h a i r  t h a n  in  o lder  females. Values f o r  he igh t  a n d  length  

were lower i n  down h a i r  of young an imals ,  w h i l e  i n  t he  r e m a i n i n g  types 

of h a i r  they were h i g h e r .  T h i s  d i f fe rence was more pronounced i n  females. 

The h a i r  a n d  medu l lae  of one year  o l d  an ima ls  of b o t h  sexes were th inne r  

b y  about  5% t han  i n  o l d e r  an imals ,  w h i l e  i n  4 yea rc  o l d  foxes the medul- 

l a e  were marked ly  t h i c k e r .  The contents of s u l p h u r i c  amino ac ids :  cys t i ne  

a n d  cyc te ine ,  were h i g h e r  i n  y e a r l i n g c  than  i n  o l d e r  an ima ls .  

The most c h a r a c t e r i s t i c  t r a i t  of coat co lour ,  namely the  co lour  zones were 

longer  i n  y e a r l i n g s ,  p a r t i c u l a r l y  i n  awned down a n d  awn  h a i r .  The males 

a n d  females d i d  not  d i f f e r  i n  the  co lour  of u n d e r h a i r  wh ich  was l i g h t e r  

in  one yea r  o l d  a n i m a l s  b y  about 25% a n d  h a d  the  h ighes t  v a l u e  of the 

XYZ sum determined w i t h  a color imeter .  



Among the  t r a i t s  of an ima l  s t r u c t u r e  a n d  s ize,  o n l y  the  l e n g t h  of  head ,  

of t a i l  a n d  t o t a l  l e n g t h  d i f f e r e d  i n  y e a r l i n g s  of b o t h  sexes f r om those 

i n  t he  same a n i m a l s  i n  the  success ive y e a r s ,  w h i l e  t he  l i v e  w e i g h t  o f  

males was  t he  h i g h e s t  when they  were one y e a r  o l d .  

I n  v i e w  o f  low coe f f i c i en t s  o f  c o r r e l a t i o n  =0.2-0.3) between t h e  coat  

t r a i t s  i n  success ive yea rs ,  t h e r e  seems to  b e  l i t t l e  chance  o f  p r e d i c t i n g  

f u r  q u a l i t y  (excep t  c o l o u r )  b a s i n g  on  t he  coa t  m a t u r i t y  i n  t he  f i r s t  w i n t e r  . 

Poznan ( P o l a n d ) ,  Akademia Ro ln i cza  w Poznan iu ,  1982. D i s s e r t a t i o n  ( ~ r . ~ a b .  ) 

11 t a b l e s ,  44 re ferences,  53 p p .  ISSN: 0208-8436. 

I n  POLH. Summaries i n  ENGL a n d  RUSS. A u t h o r ' s  summary .  

NORMAL D I FFERENT I A T  ION OF MASCUL I NE SEXUAL BEHAV I OR I N 

MALE FERRETS DESP I TE NEONATAL I NH I B I T ION OF BRA I N AROMATASE 

OR 5-ALPHA-REDUCTASE ACT I V I TY. 

M ichae l  J. Baum, Jacob A. C a n i c k ,  M a r y  S. E r s k i n e ,  C a t h r i n e  A.  G a l l a g h e r ,  

John H. Shim, Dept.  o f  N u t r i t i o n  a n d  Food Science, Massachuse t ts  

I n s t .  o f  Technology,  Cambr idge ,  MA 02139, USA. 

Ma le  fei-.rets h o r n  in t h e  l a b o r a t o r y  r e c e i v e d  subcu taneous  Si l a s t i c  cap-  

su les  c o n t a i n i n g  e i t h e r  the  a romatase  i n h i b i t o r ,  and ros t - l  ,4,6-tr iene-3, 

17-dione (ATD) , t h e  5 a - reduc tase  i n h i b i t o r ,  tes tosterone- l7  B - c a r b o x y  I  i c  

a c i d  ( 1 7 ~ C ) ,  o r  no  hormone, f o r  15 d a y s  b e g i n n i n g  on t he  d a y  of  b i r t h ;  

a n  a d d i t o n a l  g r o u p  of  females r e c e i v e d  empty S i l a s t i c  capsu les .  A l l  f e r r e t s  

were gonadectomized when 11 weeks o f  age  a n d  were subsequen t l y  tested 

f o r  mascu l  i  n e  sexua l  b e h a v i o r  a f t e r  a  l a t i n - s q u a r e  sequence o f  t rea tments  

w i t h  subcu taneous  S i l a s t i c  capsu les  c o n t a i n i n g  testosterone ( T ) ,  e s t r a d i o l  

( E ) ,  o r  d i hyd ro tes tos te rone  (DHT) .  A f t e r  T ,  con t ro l  males d i s p l a y e d  s i g n i -  

f i c a n t l y  more neck g r u p p i n g ,  m o u n t i n g  a n d  p e l v i c  t h r u s t i n g  t h a n  con t ro l  

females, a n d  males t r ea ted  n e o n a t a l l y  w i t h  ATD o r  17pC were n o  less  re -  

spons ive  t h a n  c o n t r o l  males. A f t e r  DHT, l i t t l e  mascu l i ne  s e x u a l  b e h a v i o r  

was shown b y  a n y  g roup .  A f t e r  E,  t h e  d u r a t i o n  of  m o u n t i n g  was  s i g n i -  

f i c a n t l y  l o n g e r  i n  con t ro l  a n d  ATD males  t h a n  i n  con t ro l  females o r  178 



males.  Subsequent  l  y ,  however ,  t he re  were  n o  d i f f e rence5  be tween c o n t r o l  

a n d  17 l3 ma les  on  a n y  paramete r  o f  mascu l  i n e  s e x u a l  per for rnance,  when  

they  were  re tes ted  sequen t i a l  l  y  a f t e r  subcu taneous  i m p l a n t a t i o n  o f  E f o l  low- 

e d  b y  E + DHT. A d d i t i o n a l  g roups  of  n e w b o r n  m a l e  a n d  f ema le  f e r r e t s  

r e c e i v e d  subcu tanous  c a p s u  les  c o n t a i n i n g  e i  t h e r  ATD, 17B C ,  o r  n o  hormone 

a n d  were  k i l l e d  on  p o s t n a t a l  d a y  7. A d m i n i s t r a t i o n  of  ATD, b u t  no t  17B 

C, s t r o n g l  y  i n h i b i  t ed  a romatase  a c t i v i  t y  i n  t h e  h y p o t h a l a m u s  + p r e o p t i c  

a rea .  I n  a l  l  g r o u p s ,  t h e  f o rma t i on  o f  DHT f ro in  T was  v e r y  low in b o t h  

H + POA a n d  c e r e b r a l  c o r t e x ;  however ,  n e o n a t a l  a d m i n i s t r a t i o n  o f  17B C, 

b u t  no t  ATD, s i g n i f  i c a n t l  y  i n h i b i t e d  c o r t i c a l  5a - reduc tase  a c t i v i  t y .  P l asma  

c o n c e n t r a t i o n s  o f  T  were e q u i v a l e n t  on  p o s t n a t a l  d a y  7 in  ma les  g i v e n  

each  of t h e  n e o n a t a l  t rea tments .  These r e s u l t s  sugges t  t h a t  b e h a v i o r a l  

m a s c u l i n i z a t i o n  in t h e  m a l e  f e r r e t  r e s u l t s  p r i m a r i l y  f r om  t h e  n e o n a t a l  a c t i o n  

in b r a i n  of T  i t s e l f ,  a n d  no t  f rom i t s  e s t r o g e n i c  o r  5a-reduced a n d r o g e n i c  

metabol  i tes .  

Neu roendoc r i no l ogy ,  36, 4, 277-284, 1983. 

2 f i g s . ,  3 t a b l e s ,  24 re fe rences .  A u t h o r s '  summary .  



A STUDY OF THE HYPOTHALAMO-HYPOPHYSIAL NEUROSECRETORY SYSTEM 

l N SILVER FOXES W I TH VAR I OUS HERED I TAR I L Y  DETERM I NED BEHAV I OUR 

BEFORE THE RUT. 

M.N. Yur isova,  L.N. I v a n o v a ,  USSR. 

A morpho-funct ional s tudy  of nerosecretory,  g l i a l  a n d  v a s c u l a r  components 

of the  pep t ide rg i c  Gomori-posit ive hypothalamo-hypophis ia l  nerosectory 

system (HHNS) and  monoaminergic arcuate  nucleus (AN) was c a r r i e d  out 

i n  s i l v e r  foxes selected a n d  nonselected b y  domestic fea tures  of behav iour  

i n  December, before the r u t .  At t h a t  per iod ,  i n  compar ison w i t h  November, 

a reduct ion  of the nerosecret ion throughout  the HHNS h a v e  been found i n  

a l l  an ima ls  s tud ied.  However, i n  the group of selected an ima ls ,  the ac t i -  

v a t i o n  both  of pep t ide rg i c  ( s u p r a  - a n d  postopt ic  n u c l e i ,  t he  median emi- 

nence a n d  posthypophysi s )  a n d  monoami ne rg i c  (AN, median emi nence) st ruc-  

tu res  of the hypothalamo-hypophysia l  system was s i g n i f i c a n t l y  less pronoun- 

ced t h a n  i n  nonselected foxes. I t  i s  supposed t h a t  the  lower metabolism 

level in the hypo tha lamo-p i tu i t a ry  s t ruc tu res ,  d i r e c t l y  o r  i n d i r e c t l y  con- 

t r o l l i n g  the gonadal  a c t i v i t y ,  i s  f u n c t i o n a l l y  re la ted ,  in tame foxes, w i t h  

a decrease i n  t h e i r  s e n s i t i v i t y  to s i g n a l  s i g n i f i c a n c e  of envi ronmental  

fac tors .  

I z v e s t i i a  Sib i rskogo Otdeleni i a  Akademi i ,  Apr .  1981, 5, 130-134. 

1 t ab le ,  14 references. ISSN 0568-6547. Au tho rs '  a b s t r a c t .  

I n  RUSS, summary i n  ENGL. 



A COMPARAT I VE CHROMOSOME-BAND I NG STUDY i N THE S I LVER FOX, 

THE BLUE FOX, AND THEIR HYBRIDS. 

Au l  i  aki in en, I ngemar Gustavsson,  Dept,  of App l  i e d  Zoology , U n i v e r ~ ~ t y  

o f  Kuop io ,  POB 138, SF-70101 Kuop io  19, F i n l a n d .  

The  s i l v e r  f o x  (Vu lpes  f u l v u s  Desm.) ( 2 n  = 34 to  42) a n d  t he  b l u e  f o x  

(A lopex  l agopus  L . )  (2n  = 48 to  50) r ep resen t  d i f f e r e n t  gene ra  b u t ,  never -  

the less ,  p roduce  v i a b l e ,  t hough  s t e r i  le ,  o f f s p r i n g .  The  v a r i a t i o n 5  i n  

chromosome number  a r e  due  t o  B chromosomes i n  t he  s i l v e r  f o x  a n d  a cen- 

t r i c  f u s i o n  t r a n s l o c a t i o n  in t h e  b l u e  f ox .  S i l v e r  a n d  b l u e  f o x e s  w i t h  2  

= 34 a n d  48, r espec t i ve l  y ,  h a v e  two-armed chromosomes e x c l u s i v e l  y .  Chro- 

mosome-banding techn iques  a p p l  i e d  to  p u r e  s i  I v e r  a n d  b l u e  f oxes  a s  wel l  

a s  t o  h y b r i d s  showed whole chromosome a r m  homologies t o  b e  v e r y  common, 

t h e r e  b e i n g  few d i s s i m i l a r i t i e s  caused  b y  p e r i c e n t r i c  i n v e r s i o n  a n d  tandem 

f u s i o n  t r a n s l o c a t i o n .  On l  y  a  few chromosomes c o u l d  n o t  b e  homologized.  

The  amounts  of c o n s t i t u t i v e  he te roch roma t i n  d i f f e r e d  c o n s i d e r a b l y ,  b e i n g  

s p a r s e  in  the  s i l v e r  f ox ,  b u t  a b u n d a n t ,  i n  t he  f o rm  of  twen ty  chromosome 

arms,  i n  the  b l u e  f ox .  

The  common ancestor  of t h e  two  foxes  p r o b a b l y  h a d  a k a r y o t y p e  w i t h  almost 

e x c l u s i v e l y  one-armed chromosomes. The  X a n d  one autosomal  p a i r  were 

p r o b a b  l y  t he  on l  y  two-armed chromosomes. The k a r y o t y p e s  o f  t h e  genera  

Vu Ipes  a n d  Alopex e v o l v e d  in independent  d i r e c t i o n s  b y  c e n t r i c  f u s i o n  

t r a n s l o c a t i o n s  of  one-armed chromosomes. I n  k a r y o t y p e  e v o l u t i o n  o f  Vu l  pes 

a tandem f u s i o n  of t he  a n c e s t r a l  two-armed autosome a n d  a one-armed 

autosome occu r red  l a t e r .  I n  A lopex two  i n v e r s i o n s  occu r red ,  a s  w e l l  as  

a l a r g e  amount  of c o n s t i t u t i v e  he te roch roma t i n  i n  t he  f o r m  o f  new chromo- 

some a rms .  

The  i n t e r s p e c i f  i c  d i ss im i  I a r i t i e s  w i t h  r e g a r d  to  chromosome number  a n d  

morpho logy  a r e  so e x t e n s i v e  t h a t  n o  p r o d u c t i o n  of  ch romosomal l y  b a l a n c e d  

gametes c a n  b e  expected.  T h i s  w o u l d  e x p l a i n  the  s t e r i  l i t y  o f  t h e  h y b r i d s .  

H e r i d i t a s ,  97, 289-297, 1982. 

1  t a b l e ,  8  f i g s . ,  27 re ferences.  A u t h o r s '  summary .  



VARIATION I N  CHROMOSOME NUMBER I N  THE BLU€ FOX (ALOPEX LAGOPUS) 

AND ITS EFFECT ON F E R T I L I T Y .  

K .  Ch r i s t ensen ,  H, Pedersen, Dept. of An ima l  Genet ics,  The  Roya l  Vet. a n d  

A g r i c u  l t u r a l  U n i v e r s i  t y ,  B; lowsve j  13, DM-1870 Copenhagen V .  

E f fec ts  on  f e r t i l i t y  e x e r t e d  b y  po l ymorph i sm f o r  a  c e n t r i c  f u s i o n  between 

chromosome Nos. 23 a n d  24 were i n v e s t i g a t e d  i n  t he  b l u e  f o x  ( ~ l o ~ e x  

lagopus) .  The  p r e g n a n c y  r a t e  was no t  a f f ec ted  b y  the  chromosome t ype ,  

b u t  t h e  l i t t e r  s i ze  was lower  f o r  the  c e n t r i c  f u s i o n  heterozygotes compared  

to the  homozygous an ima l s .  The  p r e g n a n c y  r a t e  was a f f ec ted  b y  t he  

t ime of  m a t i n g ,  a n d  t he  l i t t e r  s i ze  was  a l s o  a f f ec ted  b y  p a r i t y .  The  

s u r v i v a l  r a t e  was h i g h e r  among the  c e n t r i c  f u s i o n  heterozygotes compared  

to t he  homozygous a n i m a l s .  I t  i s  conc luded  t h a t  t he  c e n t r i c  f u s i o n  p o l y -  

mo rph i c  system i s  ba lanced ,  t h e  h i g h e r  s u r v i v a l  r a t e  among he te rozy-  

gotes c o u n t e r a c t i n g  t he  lower  l i t t e r  s i ze  of  these a n i m a l .  

Hered i tas ,  97, 211-215, 1982. 

3 t a b l e s ,  2 f i t s . ,  8 t-eferences. A u t h o r s '  summary.  

ANOMAL I T  IES OF EYES AND V ISUAL PATHWAYS AND THEIR GENET ICS 

I N ALB I NOT I C MAMMALS. 

( ~ n o m a l i t a t e n  des Augec u n d e r  d e r  Sehbahnen und i h r e  Genet ik  

b e i  a lb inot ischen ~ a u ~ e t i e r e n )  . 

Hansjochem A u t r u m ,  Zoolog isches l  n s t i t u t  d e r  ~ n i v e r s i t a t  ~ u n c h e n ,  

L u i s e n s t r .  14, D-8000 ~ G n c h e n  2. 

The v i s u a l  p a t h w a y s  in a l b i n o t i c  mammals a n d  h u m a n  b e i n g s  a r e  anomalous.  

I  n  a l  b i  nos, t h e  number  of r e t i n o f u g a l  axons  c ross i  n g  to  t he  c o n t r a l a t e r a l  

n u c l e i  i n  t h e  ch iasma  op t i cum is d i m i n i s h e d .  The  o p t i c  p a t h w a y s  i n  

t he  s u p e r i o r  co l  l i c u l u s  a n d  f r om the  c o r t e x  to  the LGN a n d  t he  c o n t r a -  

l a t e r a l  hemisphere  a r e  anomalous too. These defects  a r e  gene t i ca l  l  y  

de te rmined .  I t  i s  sugges ted  t h a t  anomalous me tabo l i c  processes in t h e  

o c u l a r  p i gmen t  e p i t h e l i u m  a r e  the  p r i m a r y  b a s i s  o f  these anoma l i t i es .  

B io l .  Z b l .  101, 213-222, 1982,. 

4 f  i gs . ,  75 re fe rences .  

I n  G ERM. Summary i n  ENGL. 

A u t h o r ' s  summary.  



RESEARCH ON RELATIONSHIP AND INBREEDING OF ARCT IC FOX 

FROM LACHWO FARM. 

( B a d a n i a  n a d  spokrewnieniem i inbredem l i s ó w  p o l a r n y c h  

( n i e b i e s k i c h )  w f e rm ie  l isów w Lachow ie ) .  

H e n r y k a  Be rnacka ,  Z a k l a d  Hodowli  Owiec i Koni  ATR, 85-084 Bydgoszcz,  

u l .  H. Saw ick ie j  28, Po land .  

I  n v e s t i g a t i o n s  were c a r r i e d  ou t  on 655 foxes (504 feniales a n d  151 ma les ) .  

R e l a t i o n s h i p  a n d  i n b r e e d i n g  coe f f i c ien ts  were c a l c u l a t e d  a c c o r d i n g  t o  

W r i g h t ' s  fo rmu la .  The v a l u e s  of r e l a t i o n s h i p  coe f f i c i en t s  i n  females l i n e  

were f r o m  11.9% to 50% a n d  i n  males l i n e  frorn 22.9% to  33.3Zm The v a l u e s  

of i n b r e e d i n g  coe f f i c i en t s  were between 0.78% a n d  28.12% i n  females a n d  

0.78% a n d  12.30% i n  males.  

Zootechn ika  8, 1983, 23-27. 

2  t a b l e s ,  5 re ferencec.  A u t h o r ' s  summary 

i n  POLH. Summaries i n  ENGL a n d  RUSS. 



EGG TRANSFER I N  CARNIVORES AND RODENTS, 

BETWEEN SPECIES, AND TO ECTOPIC SITES. 

C.E. Adams, ARC I n s t .  of An ima l  P h y s i o l o g y ,  An ima l  Res. S t a t i o n ,  

Cambr idge ,  UK. 

A r e v i e w  of  work  on  t he  c a t ,  dog,  f e r r e t ,  m i n k ,  go lden  h a m s t e r  a n d  

Mongol i a n  g e r b i  l .  

Boca Raton ,  F l o r i d a ,  USA, CRC Press.  I  SBN 0-8493-6140-0. 
P a r t  o f  c o l l e c t i v e  document,  p p  49-61, 1982. 

2  t ab les ,  2 f i g s . ,  100 re ferences.  CAB-abst ract .  

STUDIES ON THE CAUSES OF DECREACED F E R T I L I T Y  I N  ARCTIC  FOX. 

( B a d a n i a  n a d  p rzyczynarn i  o b n i z e n i a  p lodnosc i  u l is6w p o l a r n y c h )  . 

I r e n a  N a r u c k a ,  Jerzy Szuman, Marek  Swi t o n s k i ,  Akademia  R o l n i c z a ,  Poznan,  

Po land .  

I n v e s t i g a t i o n s  were c a r r i e d  ou t  on  two  h e r d s  of a r c t i c  f o x  conce rn ing :  

c a n n i b a l  ism, e x t e r n a l  de fo rma t i on  a n d  k a r y o t y p e  p o l  imorph ism.  C a n n i b a -  

I i sm  was  observed  i n  15 fema les  w h i c h  devoured  t h e i r  l i t t e r s  i n  t h e i r  

f i r s t  r e p r o d u c t i v e  season. The  o b t a i n e d  r e s u l  t s  e x c l u d e d  gene t i c  deter -  

m i n a t i o n  of c a n n i b a l  ism in females.  E x t e r n a l  de fo rm ina t  i o n s  were  obcer-  

v e d  i n  14 i n d i v i d u a l s  (1.7%) among 822 whe lps .  The  A n a s a r c a ' s  deforma-  

t i o n  was  t h e  most f r e q u e n t l y  f o u n d  defect .  I n  8 males i n  t h e  b r e e d i n g  

h e r d ,  a  de fo rma t i on  of  test  i s  was  observed .  The  gene t i c  de te rmi  n a t i o n  

o f  a l l  thece defects  c o u l d  no t  b e  s t u d i e d  a s  i t  wou ld  r e q u i r e  more  a n i m a l  

m a t e r i a l  a n d  l onge r  obse rva t i ons .  Cy togenet i c  s tud ies  o f  401 a n i m a l s  

showed t h e  occur rence  of  a  di s t i  n c t  k a r i o t y p e  po l  imo rph i  sm i n t h i s  popu-  

l a t i o n .  T h i s  po l imo rph i sm was  caused b y  Robertsoniar-i t r a n s l o c a t i o n :  

27.6% o f  a n i m a l s  h a d  no rma l  k a r y o t y p e  ( 2 n  = 50) ,  43.6% h a d  he te rozygous  

k a r y o t y p e  d u e  to  t r a n s l o c a t i o n  ( 2 n  = 49) a n d  27.6% h a d  homozygous k a r i o -  



t ype  due to  t rans locat ion  (2n = 48) .  P r e l i m i n a r y  resu l t s  i n d i c a t e d  a 

poss ib le  in f luence of t h i s  chromosomal a b e r r a t i o n  on f e r t i l i t y .  

Zootechnika (Po land)  139, 169-178, 1982. 

6 tab les ,  27 references. 

I n  POLH. Summaries i n  ENGL a n d  RUSS. 

Authors '  summary. 

OVARIAN AND TESTICULAR FUNCTION IN THE BLUE FOX (ALOPEX LAGOPUS) 

AFTER ORAL ADMINISTRATION OF FENCHLORPHOS DURING 

THE BREED I NG SEASON. 

Gunnar N. Berge, Michel le  Mondain-Monval,  A d r i a n  Smith, Ord in  M. Ma l le r ,  

Dept. of Pharmacology a n d  Toxicology , Norwegian Col lege of Vet. 

Med., P.O.Box 8146 Dep., Oslo 1 ,  Norway. 

The poss ib le  effect of fenchlorphos, O-O-dimethyl-O-(2.4.5-tr ichlorophenyl)  

phosphoroth ioate,  upon the reproduct i  ve  endocr inology in b l u e  foxes (Alo- 

pex lagopus)  was inves t iga ted.  F i v e  females were administered fench lor -  

phos o r a l l y  a t  a dose of 100 mg/kg d a i l y  from 10 days  before  oestrus 

a n d  u p  to the 21st day  of gestat ion. Th is  dose represents the the rapeu t i c  

dose f o r  t h e  treatment of sarcopt ic  mange. Blood samples were col  lected 

fo r  the  ana lyses  of progesterone, oestradiol-17 8 a n d  l u t e i n i z i n g  hormone 

(LH) i n  p lasma. 

F i g LI r e 2. L'lasiiia concentrations of progesterone, ocstratliol-17i3 
:ind luteinizing Iiornione (LH) in 3 blue foxes \vliicli were atl~iiiiii- 
stercd feiirlilorplios (100 mg/kg) orally 9 or 12 tlays hefore rii;iting 

and up to tlie 2lst dap o f  gcstation. 
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The v i xens  were ovario-hysterectomized on day  23, excepl  1 an imal  i n  

the contro l  g roup wh ich  was operated an day  17. A d d i t i o n a l l y ,  sperm 

q u a l i t y  and  mat ing  performance i n  3 male b l u e  foxes, which were admi- 

n i s te red  100 mg/kg fenchlorphos d a i l y  d u r i n g  the  f i r s t  3 weeks of t he  

mat i  n g  season , were exami ned. 

Pregnancy was recorded in 2 medicated a n d  4 cont ro l  an imals .  No patho-  

l og i ca l  changes were observed i n  the u te rus  a n d  the  ovar ies .  The p lasma 

concentrat ions of the  hormones were s i m i l a r  to those obta ined from the 

contro l  group.  No e v i  dence of any  d i  s turbances concerni n g  spermato- 

genesis i n  the  males was observed. However, t h e i r  l i b i d o  appeared to 

b e  reduced. None of the males achieved a ma t ing  d u r i n g  and  a f t e r  the  

pe r iod  of medicat ion.  

Acta vet.  scand.,  1983, 24, 200-210. 

1 tab le ,  3 f i g s . ,  12 references. Au tho rs '  summary. 

ACROSOMAL DAMAGE CAUSED BY PROCESSING OF FROZEN SEMEN 

FROM THE SILVER FOX (VULPES ARGENTEUS) AND 

THE BLUE FOX (ALOPEX LAGOPUS). 

W. Zalewski  , K.  Andersen  er^':'), '"ept. of Reproduct ive  Physio logy 

a n d  Patho logy ,  Vet. College of Norway,  POB 8146 Dep., Oslo 1 ,  

Noi-way . 

The ef fect  of coo l ing ,  of g l yce ro l  e q u i l i b r a t i o n  a n d  of f reez ing and  thaw ing  

on the acrosomal i n t e g r i t y  of spermatozoa f rom 9 s i  I v e r  foxes a n d  8 b l u e  

foxes was s tud ied.  F u r t h e r  the  sperm m o t i l i t y  was est imated a f t e r  t h a w i n g  

fo r  each an imal .  No s i g n i f i c a n t  d i f fe rence was found  between the  percent- 

age of i n t a c t  acrosomes ( IA )  before cool i n g  a n d  a f t e r  equ i  l  i b r a t i o n ,  b u t  

t h i s  percentage was s i g n i f i c a n t l y  lower a f t e r  t h a w i n g  t h a n  a f t e r  e q u i l i -  

b r a t i o n .  The c o r r e l a t i o n  between post - thawing IA a n d  moti l  i t y  was low. 

The p o s s i b i l i t y  of u s i n g  IA as  a parameter  f o r  e v a l u a t i n g  semen q u a l i t y  

a f t e r  t h a w i n g  i s  discussed. 

Zuchthyg.  18, 22-26, 1983. 

4 f i gs . ,  1 tab le ,  13 references. 

I n  ENGL. Summary in GFRM. 

Au tho rs '  summary. 



D I SORDERS TO REPRBDUCT I VE CAPAC I TY OF MALE M I MK. 

( ~ o r - t p f l  a n ~ u n ~ s s t o r u n g e n  b e i  ~ e r z r u d e n )  . 

J. H a r t u n g ,  W. Se f fner ,  B e z i r k s i n s t .  f u r  ~ e t e r i n a r w e s e n  L e i p z i  g ,  K a r l -  

~ a r x - ~ n i v e r s i  t a t  L e i p z i  g .  

R e p r o d u c t i v e  disoi-ders were  e x h i b i t e d  b y  36.3 p e r  cen t  o f  9,262 m a l e  

m i n k s  k e p t  f o r  b r e e d i n g  o n  n i n e  m i n k  f a rms .  The  f o l l o w i n g  a l t e r a t i o n s  

were  r e c o r d e d  b y  pa tho log ico -ana tomic  a n d  h i s t o l o g i c a l  exam i  n a t i o n s  o f  

b o t h  t e s t i c l e s  of 901 ma les  w h i c h  h a d  beei i  so r t ed  o u t  f o r  i m p a i r e d  m a t i n g  

p e r f o r m a n c e  a n d  f a i l u r e  of f e r t i  l  i s a t i o n :  t e s t i c u l a r  h y p o p l a s i a  (68 a n i m a l s )  , 
sem ina l  o b s t r u c t i o n  (62  a n i m a l s ) ,  e p i d i d y m a l  a p l a c i a  ( 4 6 ) ,  c r y p t o r c h i s m  

(24 ) ,  e p i d i d y m i t i s  ( 2 2 ) ,  t e s t i c u l a r  degene ra t i on  ( 1 4 ) .  These changes  

h a d  c a u s e d  75 p e r  cen t  of a l l  r e p r o d u c t i v e  d i s o r d e r c ,  w h i l e  e x t r a g e n i t a l  

f a c t o r s  h a d  caused  80 p e r  cen t  of  t h e  d i s o r d e r s  in  m a t i n g  pe r f o rmance .  

Conc lus i ons  a r e  p roposed  f o r  a c t i o n  on  f e r t i  l i t y  d i  s o r d e r  o f  m a l e  m i n k .  

. .#- --- 
""i 

Mh. Vet.-Med. 38, 1983, 611-617. 

5 t a b l e s ,  9  re fe rences .  

In GERM.  Summaries i n  RUSS a n d  ENGL. 

A u t h o r s '  summary .  

l Von l. n. r. : norma- 
ler Hoden mit Neben- 
Iioden, Hoden ohne 
Nebenhoden (Aplasie). 
unterentwickelter Hoden 
(Hypoplacie) beim 
Nerz 

2 Samenstauung im 
Nebenhodenkopf beim 
Nerz im histologischen 
Bild 



PRE-MATING BODY WEIGHT CHANGES AND REPRODUCTIVE PERFORMANCE 

I N  FEMALE MINK. 

Anne-Helene Tauson,  E v a  A ldén ,  Dept. o f  An ima l  H u s b a n d r y ,  Swed ish  U n i v .  

o f  A g r i c .  Sciences, ~ u n b o - ~ o v s t a  E x p t .  S ta t i on ,  S-755 90 U p p s a l a ,  

Sweden. 

Rep roduc t i ve  r e s u l  t s  o f  one-year-o ld  m i n k  feniales a r e  o f t en  i n f e r i o r  t o  

what  c o u l d  b e  expected when compared w i t h  o l d e r  females. I  n p r a c t i c e  the 

females a r e  o f t en  r a i s e d  on  a h i g h  f e e d i n g  i n t e n s i t y  f o l l owed  b y  s l i m m i n g  

to  r educe  t h e  we igh t  i n  t he  w i n t e r .  I n  a f i e l d  exper iment  f o r  two  con- 

secu t i ve  y e a r s  a n d  i n  a s t a t i o n  expe r imen t  f o r  one y e a r ,  two  g r o u p s  

of each  50 a n d  15 one-year-o ld  s t a n d a r d  females r e s p e c t i v e l y  were  f e d  

a c c o r d i n g  t o  t he  f o l  l o w i n g  model p r i o r  t o  t h e i r  f i r s t  r e p r o d u c t i v e  cyc le .  

Group 1 was r a i s e d  on  a h i g h  f e e d i n g  i n t e n s i t y  i n  the  au tumn  a n d  a f t e r  

t h a t  s l immed u n t i l  l a t e  F e b r u a r y .  An ima l  l i v e  we igh t s  were r e d u c e d  b y  

on  a v e r a g e  more t h a n  300 g .  Group  2 a n i m a l s  were k e p t  i n  a modera te  

c o n d i t i o n  t h roughou t  t he  au tumn  a n d  w i n t e r  r e s u l t i n g  i n  a w e i g h t  r educ -  

t i o n  less t h a n  30 g .  I n  t he  f i e l d  expe r imen t ,  t he  number  o f  l i v e  b o r n  

k i t s  p e r  l i t t e r  a s  we l l  a s  p e r  mated  fema le  were s t a t i s t i c a l l y  s i g n i f i c a n t  

b e t t e r  f o r  t he  non-sl immed females. The re  was  a l s o  a tendency t o w a r d s  

lower  b a r r e n  pe rcen tage  a n d  lower  k i t  losses i n  t h i s  g roup .  Rega rd less  

of g r o u p ,  d e t r i m e n t a l  e f fec ts  o f g r e a t  w e i g h t  r e d u c t i o n  i n  t he  w i n t e r  were 

con f i rmed.  I n t he  s t a t i o n  expe r imen t  t h e  r e s u l t  showed the  same tendency .  

Ac ta  A g r i c .  Scand. 34, 177-187, 1984. 

10 t ab les ,  3 f i g s ,  14 re ferences.  A u t h o r s '  a b s t r a c t  . 

"She knows ,  she w i l l  b e  t h e  w i n n e r .  
She don  ' t  need Anne-Helene' s a n d  
E v a ' s  s l  imrni ng-p rogram!"  



TESTICULAR FEiqINIZATION I N  THE: FIN3IISH R A C O O N  DOG. 

A . J .  S m i t h ,  14. N e s ,  K,  Anderser i  B e r g ,  id, V a l t o n e n ,  A. M a k i n e n  

and  A. Lulcola, Tlie Borwegian C o l l e g e  of  V e t e r i n a r y  I I i ed ic ine ,  
-- 

? . O .  Box 8146 Dep., O033 O s l o  l ,  I\lorway. 

The c o n d i t i o n  o f  t e s t i c u l a r  f  e i n in i . z a t i o i i  h a s  been  d e s c r i b e d  i n  

s e v e r a l  s p e c i e s ,  i n c l u d i n g  t i i e  m o u s e ,  d o g ,  c a t t l e ,  h o r s e  

a n d  man. A 2.; y e a r  o l d  r a c o o n  d o g ,  a s s u r n e d  t o  b e  a f e m a l e ,  was 

p r e s e n t e d  f o r  e x a r n i n a t i o n  d u r i n g  t l i e  b r e e d i n g  s e a s o n  ( ~ a n u a r y -  

F e b r u a r y )  i n  1981.  The v u l v a l  l i p s  w e r e  o f  n o r m a l  s i z e  f o r  a 

f e m a l e  i n  a n o e s t r u s .  The c l i t o r i s  w a s  e n l a r g e d  a n d  p r o t r u d e d  

f r o m  t h e  v u l v a . 1  o p e n i n g .  P a l p a t i o n  r e v e a l e d  i n  a d d i t i o n  t w o  

t e s t e s  i n  a p o o r l y  d e v e l o p e d  sc ro turn .  The v u l v a l  l i p s  showed no 

i n d i c a t i o n  o f  s w e l l i n g  d u r i n g  t h e  b r e e d i n g  s e a s o n .  I n  a l l  

t i s s u e s  exarri ined,  t h e  modal chromosome c o n s t i t u t i o n  w a s  2n = 56, 
XY ( n o r m a l  m a l e  k a r y o t g p e ) .  On p o s t - m o r t e r n  e x a m i n a t i o n ,  t h e  

v u l v a  was f o u n d  t o  b e  of  n o r i n a l  s i z e  a n d  l e d  i n t o  a s h o r t e n e d  

b l i n d - e n d i n g  v a g i n a  a p p r o x i m a t e l y  18 m m  d e e p .  The u r e t h r a  

o p e n e d  i n t o  t h e  va .gina  i n  t h e  n o r m a l  p o s i t i o n .  T h e r e  w a s  n o  

e v i d e n c e  of o v a r i a n  o r  u t e r i n e  t i s s u e .  B o t h  t e s t e s  l iad  a 

p r o m i n e n t  e p i d i d y m i s ,  f r o m  w l i i c h  r a n  a h a r d  c o r d  of t i s s u e  

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

c o n n e c t i v e  t i s s u e  c r a n i a l  t o  t h e  c l i t o r i s .  

H i s t o l o g i c a l  e x a m i n a t i o n  of t h e  t e s t e s  sliowed t h a t  some t u b u l e s  

Mere u n d e r d e v e l o p e d ,  and  a f e w  w e r e  c o r n p l e t e l y  f i l l e d  by S e r t o l i  

c e ? l s  i n  v a r y i n g  s t a g e s  of d e g e n e r a t i o n .  The Leyd ig  c e l l s  w e r e  

a c t i v e ,  b u t  d i d  n o t  a p p e a r  t o  b e  h y p e r p l a s - t i c .  The g r e a t  

m a j o r i t y  o f  t h e  g e r m i n a l  c e l l s  w e r e  p r e m e i o t i c ,  r e p r e s e n t e d  

m a i n l y  b y  s e v e r a l  g e n e r a t i o n s  o f  s p e r m a t o g o n i a ,  a p p a r e n t l y  i l ?  

a c t i v e  m i t o s i s .  I n  a d d i t i o n  t h e r e  sqas a l a r g e  p o p u l a t i o n  o f  

p r i m a r y  s p e r m a t o c y t e s .  Some h a p l o i d  c e l l s  w i t h  t l i e  a p p e a r a n c e  of 

s e c o n d a r y  s p e r m a t o c y t e s  w e r e  p r e s e n t  i n  a  f e w  t u b u l e s .  The 

o c c a s i o n a l  r o u n d  o f  e l o n g a t e d  s p e r m a t i d  was o b s e r v e d ,  w l i i l e  f r e e  
s p e r m a t o z o a  w e r e  s e e n  i n  o n l y  a v e r y  f e w  t u b u l e s .  T h e  

h i s t o l o g i c a l  p i c t u r e  was o n e  o f  a r e l a t i v e  a r r e s t  d u r i n g  t h e  

Perhaps  no t  Racoon Dog - b u t  f em in ine !  



f i r s t  m e i o t i c  d i v i s i o n ,  p r o b n b l y  a t  p r o p h a s e .  S e c t i o n s  o f  

e p i d i d y m i s  a p p e a r e d  n o r m a l  e x c e p t  f o r  a  c o m p l e t e  a b s e n c e  o f  

spermatozoa .  

S i x  s i m i l a r  c a s e s  w e r e  r e g i s t e r e d  i n  F i n l a n d  i n  1 9 8 2 .  I n  3 o f  

t h e  6 c a s e s  t h e  c l i t o r i s  c o n t a i n e d  a  s m a l l  c a r t i l a g i n o u s  "0s 
p e n i s H .  S i i i c e  t h e  b a s i c  d e f e c t  i n  t h e  t e s t i c u l a r  f e m i n i z e d  

m a l e  i s  b e l i e v e d  t o  b e  a  s p e c i f i c  p a r t i a l  o r  c o m p l e t e  
i n s e n s i t i v i t y  o f  e n d  o r g a n s  t o  a n d r o g e n s ,  t e s t i c u l a r  m a t e r i a l  

f rom t h e s e  6 a n i m a l s  was s u b j e c t e d  t o  an  a s s a y  f o r  t h e  p r e s e n c e  

of c y t o p l a s m i c  androgen  r e c e p t o r s .  R e c e p t o r s  were  n o t  d e t e c t e d  

i n  5 o f  t h e  6 c a s e s .  A c o n c e n t r a t i o n  o f  2.0 f m o l / m g  p r o t e i n  was  
found i n  t h e  s i x t h  case .  

T e s t i c u l a r  f e m i n i z a t i o n  i s  b e l i e v e d  t o  be caused  by an  X-linked 

r e c e s s i v e  gene t r a n s m i t t e d  by he te rozygous  f e m a l e s  t o  h a l f  t h e i r  
of f  s p r i n g .  Consequen t ly ,  t h e  dain and o t h e r  f e m a l e  r e l a t i v e s  of 

a f f e c t e d  a n i m a l s  a r e  p o t e n t i a l  c a r r i e r s  of t h e  c o n d i t i o n  a n d  
s h o u l d  be exc luded  from t h e  b r e e d i n g  s t o c k .  G e n e t i c  m a l e s  e i t h e r  

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

n o r m a l  a n d  d o  n o t  c a r r y  t h e  gene  f u r t h e r .  No r e s t r i c t i o n s  n e e d  

t h e r e f o r e  be p l a c e d  on t h e  u s e  of normal  male  r e l a t i v e s .  

l t a b l e  , 4 f i g s . ,  18 r e f e r e n c e s .  

I n  ENGL, summary i n  NORG.  

Pertaps not f e m i n i n e  - b u t  Racoon Dog. 

Authors l  summary. 



NUTRITIONAL STATUS OF ADULT MALE MINK DURING THE YEAR. 

I. L I V E  WEIGHT, FEED INTAKE LEVEL, D IGESTIBIL ITY 

AND N I TROGEN RETENT ION. 

( v a r i a t i o n  a u  cou rs  du c y c l e  annue l  d e  I l e t a t  n u t r i t i o n n e l  du v i c s n  ma le  

a d u l t e .  I. Po ids  v i f ,  n i v e a u  d ' i n g e s t i o n ,  d i g e s t i b i l i t i t ,  r é t e n t i o n  azot6e).  

Genevieve Cha r l e t - Le ry ,  M i che le  F i sz l ew i cz ,  Mar ie-Thérese More l ,  

J. Rougeot, I  .N.R.A., C t r .  d e  Recherches zootechniques,  L a b .  de 

P h y s i o l o g i e  de  l a  N u t r i t i o n ,  To isons e t  F o u r r u r e s ,  F 78350 Jouy-en- 

Josas, F rance .  

Th ree  g r o u p s  of Paste l  a d u l t  ma le  m i n k  f e d  a d  l i b i t u m  t h e  same p e l l e t e d  

d i e t  were  s t u d i e d  14 monthes consecu t i ve l y :  

- t h e  6 m i n k s  of g r o u p  V were  k e p t  i n  the  m i n k  f a rm .  They  were  regu -  

l a r l y  we ighed  as  was i nges ted  food; 

- t h e  m i n k s  og  g roups  A a n d  B ( n  = 4 + 4 )  were k e p t  in  a n  e x p e r i m e n t a l  

room ( n a t u r a l  l e i g h t  a n d  n o  h e a t i n g ) .  Precedent  c o n t r o l s  were  done. 

D iges t i  b i  l  i t i e s  a n d  N b a l a n c e s  were measured e v e r y  month .  Moreover 

a f t e r  each  ba lance ,  t he  4 m i n k s  of  g r o u p  A s t a y e d  i n  a r e s p i r a t o r y  

chamber .  

Weight  v a r i a t i o n  of  a d u l t  m i n k s  were l a r g e :  they  a r e  shown i n  t a b l e  

2 a n d  f i g u r e  1 .  C y c l i c a l ,  they  o c c u r r e d  a g a i n  e v e r y  y e a r :  w e i g h t  loss 

d u r i n g  m a t i n g  p e r i o d ,  i n  summer a n d  a t  t h e  e n d  of  December, we igh t  

g a i n  a f t e r  m a t i n g  p e r i o d ,  in  au tumn  a n d  be fo re  m a t i n g  p e r i o d .  These 

v a r i a t i o n s  were h i g h l y  c o r r e l a t e d  w i t h  t h e  leve l  o f  feed  i n t a k e  ( r = 

0 .96) ,  l owe r  when' a n i m a l s  were  l oos ing  a p a r t  o f  t h e i r  w e i g h t  t h a n  when 

they  we re  g a i n i n g .  B u t  when feed i n t a k e  was c a l c u l a t e d  o n  t h e  b a s i s  

o f l i v e  w e i g h t  ( k g ) ,  l a r g e  d i f f e rences  were no ted :  b e f o r e  m a t i n g  g a i n  

(+  7.3 g /d )  a n d  summer loss  (-2.6 g /d )  were o b t a i n e d  w i t h  t h e  same 

feed  i n t a k e  (40.1 a n d  40.5 g/kg LW).  

The  v a r i a t i o n s  of feed i n t a k e ,  even when they  were obse rved  i n  r e s p i r a -  

t o r y  chamber ,  changes  n e i t h e r  d r y  m a t t e r ,  ene rgy  a n d  N d i g e s t i b i l i t y  



n o r  ME/IE a n d  ME/DE. Bu t  l a r g e  v a r i a t i o n 5  were observed  f o r  N b a l a n c e s  

h i g h l y  c o r r e l a t e d  w i t h  Ni ( r  = +0.88). U r i n a r y  N h i g h l y  c o r r e l a t e d  w i t h  

N i  ( r  = +0.95) was lower  d u r i n g  f u r r i n g  process a s  shown i f i g u r e  5. 

T h i s  r e s u l t  i n d i c a t e s  a s l i g h t l y  h i g h e r  N r e t e n t i o n  a t  t h i s  t ime. 

FIG. 4 

Some p r a c t i c a l  r e s u l t s  a r e  s imu l t aneous l  y  shown:  i t  i s  p o s s i b l e  t o  feed  

ma le  m i n k s  o n l y  w i t h  p e l l e t s  w i t h o u t t r o u b l e  i n  r ep roduc t i on .  The  w e i g h t  

losses obse rved  i n  summer a n d  i n  December c o u l d  b e  p e r h a p s  r e l a t e d  

w i t h  m o r t a l i t y  obse rved  i n  m i n k  f a r m s  a t  these moments. 

Ann. Zootech.,  33, 1  , 73-98, 1984. 

7  t ab les ,  7  f i g s . ,  38 re ferences.  

I  n  FREN. Summary i n  ENGL. 

Au  t  h o r s  ' summary.  

EFFECT OF DIETARY NaCI ON THE WATER AND 

ELEGTROLYTE BALANCE ON MINK. 

L.  E r i k s s o n ,  M.H. Va l tonen ,  J. ~ a k e l a ,  Dept .  o f  P h y s i o l o g y ,  C o l l .  o f  

Vet.  Med., H e l s i n k i ,  F i n l a n d .  

There a r e  somewhat c o n t r a d i c t i o n a r y  v i e w s  of  t he  op t imum leve l  o f  sod ium 

i n  m i n k  food. Acc iden ta l  s a l t  p o i s o n i n g  k i l l e d  thousands  of  m i n k s  i n  

F i n  l a n d  s p r i n g  1982. A lso  expe r imen ta l  p o i s o n i n g s  a r e  r e p o r t e d  (Pedersen 

1972). On t he  o t h e r  h a n d ,  s u f f i c i e n t  amount  of sodium i s  i m p o r t a n t  f o r  



l a c t a t i n g  m i n k s  a n d  s a l t  increases t h e  p a l a t a b l e n e s s  of  food  ( K a n g a s  

1974, L u n d  1979).  There fo re ,  we h a v e  s t u d i e d ,  how s a l t  con ten t  o f  food  

i n f l uences  f l u i d  b a l a n c e  i n  m i n k .  

A d u l t  h e a l t h y  ma le  m i n k s  were housed i n d i v i d u a l l y  i n  metabo l i sm cages  

a t  a  room tempera tu re  of  18-20" C. There  were 4 m i n k s  i n  e v e r y  test  

g roup .  They h a d  a n  a d a p t a t i o n  p e r i o d  of  one week on  t he  test  d i e t .  

The test  p e r i o d  l a s t e d  f o r  4  days .  Water  consumed a n d  food ea ten  a s  

we l l  as  t he  amount  o f  faeces a n d  u r i n e  was  q u a n t i t a t i v e l y  measured .  

The con t ro l  d i e t  of f r e s h  f i s h  a n d  meat o f f a l  c o n t a i n e d  0.5% NaCI. The 

a d d i t o n  o f  s a l t  i n t o  t he  d i e t  v a r i e d  f r om 0.5 to  2% of  the  wet w e i g h t .  

The  a n i m a l s  showed n o  s i g n s  of d iscomfor t  on  t h e  h i g h  s a l t  d i e t  a n d  

t h e i r  a p p e t i t e  was  good. Food consumpt ion  i nc reased  abou t  65%, when 

t he  s a l t  c o n c e n t r a t i o n  was e leva ted  f r o m  0.5% t o  1.5 o r  2.5%. The re  

was p a r a l  le1 i nc rease  i n  the  amount o f  faeces. The  f eaca l  w a t e r  concen- 

t r a t i o n  was a r o u n d  60-65% on  a l l  d i e t s ,  a n d  t h e r e  were n o  s i g n i f i c a n t  
+ 

changes  i n  t h e  f a e c a l  e l ec t ro l  y t e  concen t ra t  ions.  The  f aeca l  Na excre -  
+ 

t i o n  was abou t  30% of the  r e n a l  Na e x c r e t i o n  o n  t he  con t ro l  d i e t .  The  

i nc rease  of  f a e c a l  Na exc re t i on  on t he  h i g h  s a l t  d i e t s  was t h u s  a t t r i b u t -  

a b l e  to  i nc reases  of  f aeca l  amount.  

The f o l  I o w i n g  t a b l e  shows the  mean d a i  l  y  d r i n k i n g  w a t e r  consumpt ion ,  
+ 

u r i n e  vo lume,  u r i n e  concen t ra t i on  a n d  r e n a l  Na  e x c r e t i o n  (means +/- 
4 

SD). 
+ 

NaCI % d r i n k i n g  u r i n e  Na e x c r .  osmola l  i t y  
i n  food  w a t e r  ( m l i d )  ( m l i d )  (mmol/ 'd) (mOsm/kg) 

+ + + 
0.5 64 - 8 67 - 19 9 - 3  2014 Z 252 

Our  r e s u l  t  show t h a t  h e a l t h y  m i n k s  wel l  t o l e r a t e  r e l a t i v e l  y h i g h  concen- 

t r a t i o n  of s a l t  in  t h e i r  food, p r o v i d e d  t hey  h a v e  f r e e  access to  wa te r .  

H i g h  w a t e r  i n t a k e  a n d  u r i n a r y  ~ a +  o u t p u t  a r e  m a i n  means f o r  e l i m i n a t i o n  

of s a l  t  excess. 

Ac ta  P h y s i o l o g i c a  Scand. ,  (Sweden).  Scand. P h y s i o l o g i c a l  Society Meet ing ,  
Oslo ( ~ o r w a y )  15-16 A p r .  1983. Vol. 118, 2, 35 A, June 1982, con fe rence  
summary.  ( O n l y  r e c e i v e d  summary ) .  

3  re ferences.  I  SSN 0001 -6772. A u t h o r s '  summary.  



EFFECT OF DEXTROFER-100 AND DEXTROFER-100 W I T H  B1 2 

ON THE GROWTH AND F E R T I L I T Y  OF MINKS. 

BJIMRHPIE I-IA LIEI<CTPO@EP 100 M fiEKCTPOQEP 100 
C B,, B b P X Y  PACTE)I(A M ~J'IO.4OBMTOCTTA 
HA H0PKI.I 

N. N a n k o v ,  P .  G a b r a s h a n s k i ,  C e n t r a l  L a b o r a t o r y  o f  B i o l o g y  a n d  

Diseases of Game A n i m a l s  a n d  a C l i n i c  f o r  Cmal l  An ima l s ,  

So f ia ,  B u l g a r i a .  

The e f fec t  ,was f o l l o w e d  up of dext ro fer -100 a n d  dex t ro fe r -100  w i t h  B12 

on  t h e  g r o w t h  a n d  f e r t i l i t y  o f  m i n k s .  I t  was f o u n d  t h a t  t h e  i /m in jec -  
+ 

t i o n  of dext ro fer -100 a t  t he  r a t e  of  0.5 cm3 p e r  h e a d  (50  mg ~e~ ) ,  

tw i ce ,  a t  t he  i n t e r v a l  o f  45 d a y s  to  a  t o t a l  o f  45 -day-o ld  m i n k s  did 

no t  e f fec t  essen t i a l  l  y  t h e i r  g r o w t h .  The i /m a p p l i c a t i o n  o f  dex t ro fe r -  
+ 

100 w i t h  v i t a m i n  B12 a t  0.5 cm3 p e r  a n i m a l  (50  mg  Fe3 a n d  40 mcg B12), 

s i n g l y  i n  t h e  b e g i n n i n g  o f  t h e  m a t i n g  p e r i o d  t o  y o u n g  f ema le  m i n k s  

( a t  t h e  a g e  of  11 months )  r e s u l t e d  in  r a i s i n g  t h e  number  o f  o f f s p r i n g s  

f r om 3.4 to  4.68 ( w i t h  i m p r e g n a t e d  fema les ) ,  a n d  f r o m  4.05 t o  5.13 

( w i t h  those t h a t  g a v e  b i r t h ) ,  a n d  in l o w e r i n g  t h e  number  of  those 

of  t h e  ma les  t h a t  d i d  no t  g i v e  b i r t h  a s  w e l l  a s  o f  those t h a t  g a v e  

b i r t h  b u t  a t e  t h e i r  o f f s p r i n g s .  The w e i g h t  o f  t h e  o b t a i n e d  o f f s p r i n g s  

of  t h e  tes t  a n d  c o n t r o l  ma les  d i d  no t  d i f f e r  e s s e n t i a l l y  between t he  

age  o f  40 d a y s  a n d  t h e  a g e  o f  24 weeks. 

Ve te r i  n a r y  Science, 20, 3-4, 1983. 

3 t a b l e s ,  15 re fe rences .  

I n  BULG. Summar ies in ENGL a n d  RUSS. 

A u t h o r s '  summary .  

"Now I h a v e  g o t  a  l o t  o f  k i t s .  

How to  ge t  them g r o w i n g ? "  



IRON AND TOTAL BINDING CAPACITY OF IRON BY SKUNKS AND FERRETS 

BLOOD PLASMA AND BY VIXENS BLOOD PLASMA FED WITW FEEDS 

W I  TH ADDITION OF FODDERS CONSERVED W I TW CHEM ICALS. 

(Zelazo iea l  kowi  t a  zdolno?? jego v i a z a n i a  przez b i a l  k a  osocza k r w i  

tchorzofretek (Mustela Pu to r ius )  i l isbw po la rnych  (Alopex lagopus  L. ) 

zywionych ka rma z dodatk iem pasz konserwowanych j r o d k a m i  

chemicznymi) . 

Henryk  Bieguszewski,  Ba rba ra  Stan is lawcka,  Oskar Lo rek ,  Wojciech 

Rewers, Z a k l a d  F i z j o l o g i i  i Anatomii  Zwierzat  ATR, 85-084 Bydgoszcz, 

u l .  H. Cawickiej  28, Poland.  

Three exper iments were performed: two on skunks a n d  f e r r e t s  (males)  

a n d  one on v ixens-pregnant  and lac ta t i ng .  I n  the  f i r s t  exper iment  

the  cont ro l  g roup was g i v e n  s t a n d a r d  feeds i n  wh ich  60% were p l a n t  

feeds a n d  40% feeds of an ima l  o r i g i n .  I n  the exper imental  g roupha l f  

the  feeds of animal  o r i g i n  were rep laced b y  conserved s l a u g h t e r  b lood 

(conserved w i t h  sodium benzoate a n d  s u l p h u r i c  a c i d ) .  I n  t h e  second 

exper iment  the contro l  g roup  was feed on a s t a n d a r d  dose, a n d  i n  

the exper imental  group h a l f  the feed of an imal  o r i g i n  was rep laced 

by conserved b lood (25%) a n d  conserved ( w  i t h  formal dehyde) s l  augh te r  

o f fa l  (25%). I n  the t h i r d  exper iment ,  the contro l  g roup of v i x e n s  was 

g i v e n  the  feed i n  wh ich  60% were the feedc of an imal  o r i g in - f resh  

s l a u g h t e r  blood and  f resh s laugh te r  o f f a l .  I n  the exper imenta l  g roup,  

the  same amount of conserved b lood (15%) was g i v e n  a n d  ins tead  of 

h a l f  the  f resh s laughter  o f f a l  (15%) conserved s laugh te r  o f f a l  was g i ven .  

The leve l  of Fe was marked  i n  skunks  and  fe r re ts  h e a r t  b lood and  

in v i x e n s  taken from the v .  cepha l ica  an teb rach i i .  The to ta l  b i n d i n g  

c a p a c i t y  of i r o n  b y  b lood p lasma was marked a n d  the  i n d i c a t o r  of 

s a t u r a t i o n  of the b lood p lasma w i t h  i r o n  (151) was counted. A s t a t i s t i c -  

a l  l  y s i g n i f i c a n t  h i g h e r  level  
( P  0.01 

) of b lood p lasma i r o n  was found 

a n d  h i g h e r  poss ib i l i t i es  of b i n d i n g  capac i t y  of i r o n  b y  b lood  p lasma 

p r o t e i n  i n  bo th  exper imental  groups of skunks a n d  fe r re ts .  the  level 

of t he  examined fac tors  i n  v i xens  group d i d  not show a n y  h i g h e r  d i f -  

ference. 

Zootechnika,  8. 1983, 13-22. 

3 tab les ,  16 references. Authors '  summary 

I n  POLH. Summaries i n  ENGL a n d  RUSC. 



EFFECTS OF CHRONIC DIETARY HEXACWLOROBENZENE EXPOSURE ON 

ON THE REPRODUCTIVE PERFORMANCE AND SURVIVABIL ITY  OF  M I N K  

AND EUROPEAN FERRETS. 

M.R. B l e a v i n s ,  R.J. A u l e r i c h ,  R.K. R i n g e r ,  Dept. of An ima l  Science 

a n d  Center  f o r  env i r onmen ta l  Tox i co logy ,  M i c h i g a n  S ta te  U n i v e r s i t y ,  

Eas t  L a n s i n g ,  M i c h i g a n  48824-1 225, USA. 

Feed ing  a d u l t  m i n k  a n d  European f e r r e t s  d i e t s  t h a t  c o n t a i n e d  1 ,  5 

o r  25 mg1 kg a d d e d  hexachlorobenzene (HCB) r e s u l t e d  i n  r educed  r e p r o -  

duc t  i v e  pe r fo rmance  a s  i n d i c a t e d  b y  decreased  l  i t t e r  s ize,  i nc reased  

pe rcen tage  of  s t i  l  l  b i r t h s ,  inc reased  k i t  m o r t a l  i t y ,  a n d  decreased e a r l  y 

k i t  g r o w t h .  D i e t s  t r e a t e d  w i t h  125 o r  625 mg/kg  HCB were  l e t h a l  t o  

t he  a d u l t s  o f  b o t h  species.  I n  g e n e r a l ,  t h e  m i n k  were more s e n s i t i v e  

to  t he  t o x i c  e f f ec t s  o f  HCB t h a n  were f e r r e t s .  

I n  a second expe r imen t ,  t he  c ross - f os te r i ng  o f  m i n k  k i t s  whe lped  b y  

u n t r e a t e d  dams t o  females f e d  2.5 mg/kg HCB, a n d  v i c e  ve rsa ,  r e s u l t e d  

i n  i n c r e a s e d  k i t  m o r t a l i t y  when compared t o  u n t r e a t e d  con t ro l s .  The  

i n  u t e r o  exposu re  t o  HCB, however ,  r e s u l t e d  i n  h i g h e r  k i t  m o r t a l i t y  

t h a n  exposu re  v i a  t he  d a m ' s  m i l k .  

Arch.Environ.Contam.Toxicol.  13, 357-365, 1984. 

8 t ab les ,  47 re fe rences .  A u t h o r s '  summary.  

HEXACHLOROBENZENE-INDUCED EFFECTS ON THE LYMPHOCYTE 

BLASTOGENIC RESPONSE TO CONCANAVALIN A I N  THE MINK AND 

EUROPEAN FERRET. 

Michae l  R .  B l e a v i n s ,  R i c h a r d  J. Aulerich::, Rober t  K. R inge r ,  
.I, - Dept.  o f  An ima l  Science, M i c h i g a n  S ta te  U n i v e r s i t y ,  Eas t  L a n s i n g ,  

M i c h i g a n  48824, USA. 

Hexachlorobenzene (HCB) was f o u n d  t o  depress  t h e  l ymphocy te  b l a s t o -  

gen i c  response  o f  m i n k  (Mus te la  v i s o n )  a n d  Eu ropean  f e r r e t s  ( M u s t e l a  

p u t o r i u s  f u r o )  t o  t he  p l a n t  l e c t i n  C o n c a n a v a l i n  A (Con-A). A s i g n i -  

f i c a n t  r e d u c t i o n  i n  t h e  i n c o r p o r a t i o n  o f  [ 3 ~ ] t h y m i d i n e  was seen in  



the lymphocytes from a d u l t  animals consuming 25 ppm dietaryHCB f o r  

8 months. T h i s  effect was observed i n  an imals  showing no p h y s i c a l  

s igns  of d i s t ress  o r  t o x i c i t y .  

The i n  u t e r o  a n d  e a r l y  postnata l  exposure of young mink to HCB a l so  

resu l ted  in  a s i g n i f i c a n t  depression of lymphocyte responsiveness. 

Exposure leve ls  as low as 1 ppm i n  the  dam's  d ie t  caused a n  impa i red  

T-ceII response. In  the young f e r r e t  exposed to HCB i n  u te ro  a n d  

d u r i n g  n u r s i n g ,  no change i n  the s t imu la t i on  i ndex  was seen. 

The mon i to r i ng  of immunocompetence i n  an ima ls  exposed to tox icants ,  

e i t he r  th rough  the  d ie t  o r  i n d i r e c t l y  v i a  t h e i r  dam, prov ides  a sens i t i ve  

i nd i ca to r  of t o x i c i  t y .  Effects were seen in a c t i v a t i o n  of l  ymphocytes 

from the m ink  a n d  fe r re ts  used i n  t h i s  s tudy  w i thout  g ross ly  observab le  

c l  i n i c a l  s i g n s  b e i n g  present .  

Env i ronmenta l  Toxicology and  Chemistry, Vo1.2, 41 1-418, 1983. 

4 tables,  38 references. Au tho rs '  summary. 

HOW AND ON WHAT NUTRIAS AR€ T 0  BE FED. 

YEM VI KAK 
KOPM1ATb HYTPMO 

V.F. K ladovshch ikov ,  USSR. 

P rac t i ca l  suggest ions a r e  g i ven  on feed ing of n u t r i a s .  A t a b l e  g i ves  

d a i l y  feed requirement i n  re la t i on  to age. 

Kro l  i kovodstvo i Zverovodstvo, no. 3, 30-32, 1983. 

1 tab le .  CAB-abstract . 
I n  RUSS. 
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CONTRIBUTION TO MORPHOLOGIC STUDY OF CEREBELLOUS HYPOPLASIA 

STIMULATED IN KITTEN AND FERRET. 

(Con t r i bu t i on  a I ' e t u d e  morphologique de I ' h y p o p l a s i e  cérébel leuse 

provoquée chez de chaton e t  l e  fu re teau) .  

E rwan  Longear t ,  E c o l e  N a t  l . Ve te r ina i re  de Toulouse, France.  

I t  was the  purpose of t h i s  work to produce lesions of h y p o p l a s i a  cere- 

be l l os i s  a n d  to s tudy  the  morphological  aspects. I t  was produced b y  

neonatal  inocu la t ion  of MEV 3 ( p a r v o v i r u s  of m i n k )  to the ca t  and  to 

the  f e r r e t ,  a n d  di l u ted  P L I  4 of FPV ( p a r v o v i r u s  of c a t )  wh ich  shows 

a lso  a res idua l  pa tho log ica l  a c t i v i t y .  

The t ype  of lesion observed compared to those g i v e n  i n  the cerebel h i -  

stogenesis a l lows to t h i n k  t h a t  the p a r v o v i r i d a e  besides t h e i r  m i t o l y t i c  

ac t ion ,  show patho log ic  a c t i v i t y  a t  the level of immature c e l l s  such 

as  the  P u r k i n j e ' s  cel Is.  

Ecole N a t l .  Veter ina i re ,  Toulouse, France,  1982. Thesis, 75 p .  

37 f i g s ,  3 tables,  35 references. 

I n  FREN. 

Summary t r a n s l a t e d  b y  
Nel l y Blumenkrantz.  



AUJESZKY 'S D I SEASE I N M I NK . 
(Ziekte van Aujexzky bi j nertsen) . 

L.M.G. Geurden, A. Devos, N. Viaene, M. Staelens, Belgium. 

The au tho rs  mention cases of pseudorabies t h a t  occur red i n  a m ink  

f a r m  b u t  remained loca l ized to some pa r t s .  Symptoms were: ton ic  a n d  

c lon i c  muscu lar  cont rac t ions ,  t roubles of the e q u i l i b r i u m ,  a l t e r a t i o n  

of per iods  of e x c i t a t i o n  w i t h  per iods of depression, i t c h ,  au tomut i la t ion .  

The evo lu t i on  was v e r y  f a s t  w i th  death a f t e r  24 to  96 hours .  The 

observed lesions were: i n f a r c t i  i n  a no much en la rged  spleen, l u n g  

congest ion a n d  oedema, l i q u i d  i n  the p e r i c a r d ,  hea r ths  of degenerat ion 

in the myocard. The d iagnos is  was conf i rmed b y  the  i nocu la t i on  of 

the  b r a i n  i n  r a b b i t s .  The authors discuss ex tens ive l  y  the poss ib le  o r i g i n  

of the  disease. A f te r  h a v i n g  excluded contaminat ion  b y  infected r a t s ,  

they make on t h i s  subject  some hypotheses: contaminat ion  b y  rneans of 

b lood of in fected p i g s ,  p ropagat ion  b y t h e  needle used a few d a y s  before 

in the  vacc ina t ion  a g a i n s t  distemper, t ransmiss ion  of the disease b y  

ec toparas i  tes. Al  l  at tempts fo r  immuniz ing r a b b i t s  aga ins t  pseudo- 

r a b i e s  were v a i n .  As the  tota l  m o r t a l i t y  was r e l a t i v e l y  important  

(6.7%), pseudorabies seems to may be added to the  c lass i ca l  in fec t ions  

( a n t h r a x ,  tubercu los is )  t h a t  provoke ser ious losses in  m ink  farms.  

Vlaams Diergeneeskundig T i j d s c h r i f t ,  1963, 32,2, 36-47. 

5 photos, 9 references. Au tho rs '  summary. 

I n  DUTH: Summaries i n  FREN, GERM and  ENGL. 
( T r a n s l a t e d  from Dutch, TT 80-53940, Nat l .  Ca l l  no .  Trans1.29056) 

SENS I T I VE RAD I O IMMUNE ASSAY FOR MEASUR I NG ALEUT I AN D I SEASE 

V I RUS ANT IGEN AND ANT I BODY. 

Bent Aasted, Marsha l  l E. Bloom, Royal Vet. a n d  Agr i c .  U n i v e r s i t y ,  

Dept. of Vet. V i ro logy  and Immunology, ~ u l o w s v e j  13, DK-1870 

Copenhagen V. 

A sol id-phase, one-step radioimmune assay was developed wh i ch  cou l  d  

detect as  l i t t l e  as  0.02 p1 of a s tandard  A l e u t i a n  disease v i r u s  an t igen  



p r e p a r a t i o n ,  approximatel  y  3.2 n g  of v i r a l  p ro te in .  V i r u s  an t igen  

was measured i n  d i f fe rent  m ink  o rgans  and  cel l  types d u r i n g  experirnent- 

a l  i n t rape r i t onea l  in fect ion.  The g u t  a n d  k idney  were the  f i r s t  o rgans 

in wh ich  v i r u s  ant igen cou ld  be  detected (day  3 to 6 a f t e r  i n f e c t i o n ) .  

On d a y  6 o r  l a te r  v i r u s  an t igen  was found i n  spleen, l i v e r ,  k i d n e y ,  

lymph nodes, per i toneal  exudate,  a n d  bone marrow ce l ls .  Wi th  i n h i -  

b i t i o n  of an t i gen  b i n d i n g ,  a radio immune assay was developed fo r  

an t i body  detection. V i r a l  an t i bod ies  cou ld  be detected a s  e a r l y  as 

3 days  a f t e r  in fect ion.  Ant ibody t i t e r s  f rom 1/10' to  more t h a n  1/10 
6 

were found  i p lasmacytot ic  m ink .  When the  s e n s i t i v i t y  of t h e  an t ibody  

radio immune assay was compared w i t h  t h a t  of other  known methods 

f o r  an t i -A leu t ian  disease v i r u s  q u a n t i t a t i o n ,  the radio immune assay 

was cons iderab ly  more sens i t i ve ,  de tec t ing  as  l i t t l e  as 5 n g  o f  an t i body .  

Journ. of C l i n .  Microbio logy,  18,3, 1983. 637-644. 

3 f i gs . ,  2 tables,  16 references. Authors '  summary. 

STUDIES OF THE PATHOGENECIS OF ALUT IAN DICEASE OF M I N K .  

X I .  D I FFERENT IAT  ION OF I MMUNE COMPLEX GLOMERULONEPHR I T I S. 

R.  MUI ler-Peddinghaus, G. Trautwe i  n ,  Ka l  i-Chemie-Pharma, Exp .  Patho l  . , 
H n s - ~ o c k l e r - ~ l l e e  20, D-3000 Hannover 1 .  

New knowledge concerning the  c l  i n i c a l  course a n d  pathogenesis of Aleu- 

t i a n  disease (AD) of m ink  can  be ga ined  b y  c l a s s i f y i n g  the  glomerulo- 

pa th ies  o c c u r r i n g  in t h i s  disease i n t o  4 bas ic  forms, i s e .  exuda t i ve ,  

kesang iopro l  i f e r a t i v e ,  mesangi al-sclerosing, and  membranous g lomerul* 

n e p h r i t i s  (GN). These d i f f e r e n t  forms occur red i n  4 exper iments w i t h  d i f -  

fe rent  f requency . The sever i  t  y  of glomeru l  a r  lesions i ncreased marked1 y 

between 4 to 8 weeks post in fec t ion .  Exuda t i ve  GN occur red o n l y  i n  

m ink  w i t h  severe c l i n i c a l l  y  mani fes t  AD (14/105; 13%). A d d i t i o n a l  l y ,  

v a s c u l a r  changes, i .e. nec ro t i z ing  a r t e r i t i s ,  i n  the k i d n e y s  a n d  other  

o rgans  were f requent .  Mesangioprol  i f e r a t i v e  GN was d iagnosed i n 18% 

(19/105) of m ink  w i t h  sero log ica l  a n d  h i s to log i ca l  man i fes ta t ion  of AD. 

I n  the  m a j o r i t y  of mink  w i t h  mesangia l -sc lerosing GN (65/105; 62%) 

the g lomeru la r  changes were g r a d e d  as min imal  o r  s l i g h t  (n  = 49) .  



Twenty  o f  t h e  l a t t e r  h a d  i n a p p a r e n t  AD. I n  some cases m e s a n g i a l -  

s c l e r o s i n g  GN was  assoc ia ted w i  t h  n e c r o t i z i n g  a r t e r i  t i s .  Membraneous 

gN w i t h  s p i k e s  was d iagnosed i n  7 ou t  o f  105 m i n k  (7%) .  T h i s  f o r m  

i s  n o t  assoc ia ted  w i t h  nec ro t i z i ng  a r t e r i t i s .  O n l y  2 og  21 c o n t r o l  m i n k  

were d e v o i d  of  g l o m e r u l a r  changes. The  degree  of  les ions i n  t h e  l i v e r ,  

sp leen,  a n d  i n t e r s t i t i a l  t i ssue  of  t h e  k i d n e y s  was  s t r i k i n g l y  c o r r e l a t e d  

w i t h  t h e  s e v e r i t y  o f  GN. I t  i s  assumed t h a t  c i r c u l a t i n g  p a t h o g e n i c  

immune comp lexes a r e  responsi  b l e  f o r  t h e  v a s c u  l  a r  les ions p resen t  i n 

the  k i d n e y ,  l i v e r ,  l u n g ,  a n d  c e n t r a l  n e r v o u s  system. The f e a s i b i l i t y  

a n d  necess i t y  o f  sequen t i a l  s t ud ies  i n  i n d i v i d u a l  m i n k  u n d e r l i n e  t h e  

impo r tance  o f  AD a s  a model f o r  humam Systemic l u p u s  e ry thematosus .  

Z b l .  Vet. Med.6. 30, 434-454, 1983. 

12 f i g s . ,  4 t a b l e s ,  67 re ferences.  A u t h o r s '  summary.  

AUTO IMMUN I TY I N ALEUT I AN D I CEASE : 

CONTR I BUT ION OF ANT IV  I RAL AND ANT I -DNA ANT I BODY TO 

HYPERGAMMAGLOBUL I NEM I A. 

E d w i n  C .  Hahn ,  P a t r i c i a  S. Hahn,  Co l lege  of  Vet. Med., U n i v e r s i t y  

of I l l i n o i s ,  U r b a n a ,  I l l i n o i s  61801. 

The c o n t r i b u t i o n s  t o  A l e u t i a n  d isease  gammopathy  of  spec i f i c  a n t i v i r a l  

a n t i  body  a n d  a n  auto immune component , ant i -DNA a n t i  body ,  were  s t u d i e d  

w i t h  p a s t e l  r a n c h  m i n k  n a t u r a l  l y  i n f e c t e d  w i t h  A l e u t i a n  d isease  v i r u s .  

Spec i f i c  a n t i b o d y  a c t i v i  t i e s  were de te rm ined  b y  c o u n t e r c u r r e n t  immuno- 

e l ec t ropho res i s  a n d  rad io immune assay  , r e s p e c t i v e l  y .  Gamma g l o b u l  i n  

l eve l s  ( pe rcen t  y f were de te rmined  b y  serum e lec t rophores is .  W i  t h i n  

a n  i n fec ted  m i n k  p o p u l a t i o n ,  i t  was  p o s s i b l e  t o  p r e d i c t  t h e  l eve l  o f  

gammopathy f r o m  measurement of t h e  t w o  a n t i b o d y  leve ls .  F o r  t he  m i n k  

serum samp les  used,  t he re  was b e t t e r  c o r r e l  a t  i on  between a n t  i-DNA a n t i -  

body l e v e l s  a n d  t o t a l  serum irnmunog l o b u l  i n  t h a n  between a n t i - A l e u t i a n  

d isease v i r u s  a n t i b o d y  t i t e r  a n d  pe rcen t  y . W i t h  serum samples t a k e n  

o v e r  a 2-week i n t e r v a l  , s i g n i f  i c a n t  i n c r a s e s  were  measured i n  ant i -DNA 

a n t i b o d y  a n d  pe rcen t  y .  Increases i n  a n t i - A l e u t i a n  d isease v i r u s  t i t e r s  

d u r i n g  t h i s  p e r i o d  were no t  s i g n i f  i c a n t .  



The resu l  t s  suggest t h a t  the con t inu i  n g  increases i n  serum immunoglobu- 

l in  i n  A leu t ian  disease v i rus- in fec ted mink a r e  due to both  a spec i f i c  

a n t i v i r a l  response a n d  a n  autoimmune response, as  r e f  lected i n genera- 

t i on  of anti-DNA an t ibody .  

In fec t ion  and  Immuni ty ,  41 ,l, 1983, 494-500. 

4 tab les ,  3 f i gs . ,  27 references. Authors '  summary. 

VIRUS HEPATITIS ASSOCIATED WITH ABORTION IN COYPU. 

(Elveté léssel  j á r ó  v ~ r u s o s  rnåjgyul  l adás  n u t r i å b a n )  . 

M. Dobos-Kovács, J. Skul t e t i ,  Budapest,  L a n d l e r  J.u.2, 1400, Hungary .  

I n  a p r i v a t e  coypu (Myocastor coypus)  stock, a disease was observed 

t h a t  affected o n l y  the  p regnan t  females out  of the  an ima ls  w i t h  d i f f e r -  

ent  ages kept  together. The c l i n i c a l  symptoms l a s t i n g  f o r  12 to  24 hours  

were anorex ia ,  weakness, s tagger ing  g a i  t  and  abor t ion .  Al l  the  af fected 

an ima ls  ( h a l f  of the p regnan t  females) d ied.  

The patho log ica l  a n d  h is topatho log ica l  examinat ions  revea led tha t  the  

coypus d ied  due to a v i r u s  h e p a t i t i s  charac ter ised b y  a hepa t i c  dystro-  

p h y  ( w i t h  necrob io t ic  f a t t y  i l f i l t r a t i o n  a n d  necrosis of sol i t a r y  a n d  

grouped hepatocytes) , d i f f u s e  a c t i v a t i o n  a n d  focal  p r o l  i f e r a t i o n  of RHS 

ceI Is  i n  the l i v e r ,  as  wel l  as  b y  a subacute p e r i v a s c u l a r  i n f i l t r a t i o n  

b y  i n f  lammatory cel les a round  the p o r t a l  b lood vessels a n d  nuc lear  

inc lus ions  i n  the hepatocytes. 

The e lectron microscopic examinat ion  revea led numerous v i r a l  p a r t i c l e s  

i n  the  i n t r a n u c l e a r  i nc lus ions  of hepatocytes. On the  b a s i s  of t h e i r  

size a n d  morphology, the p a r t i c l e s  were i d e n t i f i e d  as  adenov i rus .  

I t  i s  supposed t h a t  the  disease may be iden t i ca l  w i t h  t h a t  repor ted  

b y  Kars tad  a n  Budd (1963) i n  Canada i n  coypus. 

Magyar  A l la torvosok L a p j a  38, 3, 1983. 176-179. 

5 f i gs . ,  2 references. Authors '  summary. 

I n  HUNG. Summaries i n  ENGL a n d  RUSS. 



USE OF AUTOVACCINE AND VACCINE POLYTYPHOVAC I N  THE 

PROPHYLAX I S AGA I  NST SALMONELLOSI S 1 N FOXEC. 

(Wyn ik i  stosowania autoszczepionki i szczepionki Po l i t yphovac  

w zapob iegan iu  salrnonelozie l isów).  

A. Kopczewski, M. St ryszak,  C. Chy l i r i sk i ,  u l .  Kaprów 10, 80-316 Gdansk- 

Ol iwa,  Poland.  

The purposes of the examinat ions  was to determine the  e f f i cacy  of pro-  

p h y y l a c t i c  vacc inat ions  aga ins t  salmonel losis t a k i n g  i n t o  cons idera t ion  

the  b reed ing  resu l t s  of an imals  vaccinated a n d  cont ro ls .  The studies 

were performed on a f o x  fa rm i n c l u d i n g  2040 an ima ls  of bas i c  f lock  

a n d  10,968 born ,  a n d  9166 reared pups.  The an ima ls  were d i v i d e d  in to  

th ree groups.  The f i r s t  group of foxes was vacc inated w i t h  auto- 

vacc ine,  the second wi  t h  vaccine Pol i typhovac-Biowet a n d  the t h i r d  con- 

s t i t u t e d  the contro l  one. Af ter  the vacc inat ions  the  foxes were under 

s t r i c t  contro l  d u r i n g  ma t ing ,  p regnancy,  p a r t u r i t i o n ,  a n d  r e a r i n g  of 

pups.  I t  was found t h a t  the  vacc inat ions  protected the  an ima ls  aga ins t  

salmonel los is  espec ia l l y  the  group of an imals  t h a t  h a d  been g i v e n  auto- 

vacc ine.  The percentage of rea red  foxes was h i g h e r  in  vacc inated than  

in con t ro l  animals.  

Medycyna Weterynary jna ,  39,5, 1983, 264-266. 

2 tab les ,  18 references. Authors '  summary. 

I n  POLH. Summaries i n  RUSS and  ENGL. 

EXPER I MENTAL I NFECT IONS OF SARCOCYST I S  CRUZ I , SARCOCYST I S 

TENELLA, SARCOCYST I  S CAPRACAN I S AND TOXOPLASMA GOND I I 

IN RED FOXES (VULPES VULPES). 

J.P. Dubey, Animal Pa ras i to logy  Ins t i t u te ,  U.S. Dept. of A g r i c u l t u r e ,  

A g r i c u l t u r a l  Research Service, Be l t sv i l l e ,  M a r y l a n d  20705, USA. 

Four  l i t t e rma te  6-wk-old r e d  foxes (Nos. 1-4) were fed  Toxoplasma gond i i ,  

Sarcocyst is  c r u z i ,  S. t ene l l a  and S. capracan is .  One l i t t e rma te  fox  

(No. 5 )  served as  the  con t ro l .  Two foxes (Nos. 1 ,2) were fed  t issue 

cys ts  of T .  Gondi i  a n d  two foxes (NOS. 3,4) were fed  oocysts of T .  gond i i  

Twenty-one to 42 d a y s  l a t e r ,  the same f i v e  foxes were used t o  test the 



i n f e c t i v i t y  of meat og goa t ,  sheep, a n d  o x  e x p e r i m e n t a l l y  i n o c u l a t e d  

w i t h  Sarcocys t i s .  Fox 2 was f ed  goa t  meal a n d  shed S. c a p r a c a n i s -  

l i k e  sporocys ts  10 d a y s  l a t e r .  Foxes 3 a n d  4 were f e d  bee f ,  a n d  they  

shed S. c r u z i - l i k e  sporocysts  9 d a y s  l a t e r .  Fox  5 was f ed  cheep meat 

a n d  shed  S. t e n e l l a - l i k e  sporocys ts  8 d a y s  l a t e r .  Foxes we re  k i l  l e d  

between 36 a n d  55 d a y s  of t h e  expe r imen t  a n d  t h e i r  t i ssues  were  inocu-  

l a t e d  i n t o  mice to  recover  T. g o n d i i .  A l l  foxes  rema ined  c l i n i c a l l y  

no rma l  a n d  T .  g o n d i i  was recove red  f r om a l l  i nocu la ted  foxes  a n d  no t  

f rom t h e  c o n t r o l .  Sarcosys t i s  sporocys ts  f r om foxes i nduced  l e t h a l  i n- 

f ec t i ons  i n  goa ts ,  sheep, a n d  ox .  The sporocys ts ,  meronts ,  merozoi  tes,  

a n d  sa rcocys t s  of f ox -de r i ved  p a r a s i t e s  were s i m i l a r  to  those d e r i v e d  

f r om coyotes o r  dogs. I t  wac conc luded  t h a t  the  r e d  f o x  c a n  a c t  a s  

a f i n a l  hos t  t o r  the  t h ree  p a t h o g e n i c  spec ies of  Sarcocys t i s  in c a t t l e ,  

sheep, a n d  goa ts .  

Journ .  o f  W i l d l i f e  Diseases, 19,3, 1983, 200-203. 

1 t a b l e ,  20 re ferences.  A u t h o r ' s  summary .  

HEALTH PROBLEMS I N  A NEWLY ESTABLISHED FUR FARMING AREA 

I N  EASTERN F INLAND.  

Hannu  Korhonen,  M i k k o  H a r r i ,  Dept.  o f  A p p l i e d  Zoology,  U n i v e r s i t y  of 

Kuop io ,  POB 138, SF-70101 Kuop io  10, F i n l a n d .  

Hea l t h  p rob lems  of  new ly  e s t a b l i s h e d  f u r  f a r m s  were d e f i n e d  i n  Kuop io  

P r o v i n c e .  Th ree  methods of d a t a  c o l l e c t i o n  were used: 

1 )  i n t e r v i e w s  w i t h  loca l  f a rmers ,  

2)  a u t h o r s '  pe rsona l  obse rva t i ons ,  a n d  

3 )  d e t e r m i n a t i o n  of  endopa ras i  t i c  i n f e s t a t i o n .  

S a n i t a t i o n  o n  f a r m s  were f o u n d  t o  b e  r a t h e r  good. The  most commonly 

o c c u r r i n g  d iseases were u r i n a r y  t r a c t  inf Iammat ions,  i n t e s t i n a l  in fec -  

t i ons  a n d  ec toparas i tes .  However ,  h e a l t h  c o n d i t i o n s  were f o u n d  t o  b e  

sa t  i s f a c t o r y  a n d  most p rob lems were  o f  economic n a t u r e .  

Nord. Vet .-Med., 35, 1983, 95-100. 

5 t a b l e s ,  14 re ferences.  

I n  ENGL. Summary i n  SWED. 

A u t h o r s '  summary.  
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EVOLUTIONARY AND SELECTIONAL ASPECTS OF IMMUNOGENETIC 

SYSTEMS OF MINK 

Oleg K. Baranov and D.K. Belyaev 

Institute of Cytology and Genetics, Academy of Sciences of the USSR, 
Siberian Branch, Novosibirsk 630090, USSR. 

In our laboratory, peculiarities of genome evolution of mink (M.vison) 

are studied on immunogenetic models. These models are genetic systems 

combining alloantigens (allotypes), which are diverse and the most 

~owerful of all serum proteins of this species of fur animal. A rapid 

and considerable reorganization of the Lpm system took place during 

evolution. The twelve Lpm genes known in mink can be divided into twc 

classes, contrasting in their phylogenetic and populational expression. 

The first ciass consists of constitutive genes Lpm 6'9'101111 which are 

encounted in the monomorphic or almost monomorphic state in all stuCied 

species of mustelids. The genes Lpm 1-5'718'12' of the second class 

are found only in mink. They make the principle contribution to the 

intraspecific Lpm polymorphism in mink. Compared to the essential 

modifications in other mustelids, those in mink occurred in the gene 

complex of the immunoglobulin heavy chains. This fact was confirmed by 

testing the allotypes and isotypes of mink immunoglobulin subunits in 

different species of mustelids. Each of the simple genetic systems of 

immunoglobulin light chains (LI) and low-density lipoprotein (Ld) has 
1 one phylogenetically ancient gene (LIA and Ld , respectively) and one 

2 presumably specific to mink ( ~ 1 ~  and Ld , respectively). Thus, in each 

of the mink immunogenetic systems considered qualitative changes occur- 

red which are mostly expressed in the multigenic Lpm families and the 

heavy immunoglobulin chains. Of great interest is the elucidation of 

selective value and evolutionary genetic mechanisms of such striking 

reorganization of the genome elements during the course of species 

evolution in domesticated mink. 



SPON7ANEOUS CHIMEARAS AT THE EARLY 

POSTNATAL PERIOD IN MINK 

D.K. Belyaev, - Galina K. Isakova 

Institute of Cytology and Genetics of the Siberian Branch of the USSR 
Academy of Sciences, 630090 Novosibirsk, USSR. 

Chromosome complements of 0.5-1.5-day old mink (both Standard Dark and 

mutant for the coat colour) were analysed. Among 102 pups, 10 were 

found to be composed of two cell lines : diploid-triploid chimeras 

2n/3n ( 3  pups, one Standard Dark and the others mutant) and sex 

chromosome zhimeras 2n,XX/2n,XY (7 pups, two Standard Dark and the 

other in~tari~s). All three 2n/3n and the two XX/XY chimeric pups Mere of 

normal Uody weignt. Chimaerism frequency tended to increase in mink 

homozygous or heterozygous for Aleutian, Shadow, or Hedlund genes. 

Possible sources of chimaerism are discussed. It is supposed that 

chimaerisni in mink may be both of primary and secondary origin. 

SELECTION FOR LITTER SIZE IN MINK 

- Preleminary results after 4 generations of selection - 

Einar J. Einarsson 

Department of Poultry gnd Fur Animal Science, Agricultural University 
of Horway, Box 17, 1431 As-NLH, Norway. 

In 1978 three 1ir.e~ were established from a base population of 230 

litters of ciark mink. Increased litter size was selected in one line 

(H), decreased litter size in another (L) and an unselected line was 

kept as a control (C). Each line consisted of about 55 females and 20 

males per year. In order to minirnize the generation interval, only 

l-year old animals were used. Selection was carried out according to an 

index which included information about total kits born (alive and 

stillborn) from different sources. The information sources used in the 

index were : dam, fullsisters and halfsisters of the dam and fullsisters 

and halfsisters of the sire. After 4 generations of selection, the 

average yearly deviation from the control line of total kits born per 

litter was + 0.12 for the high line and - 0.09 for the low line. The 

corresponding figures per year for litter size at weaning per mated 

female were + 0.16 and - 0.14. There were indications of decreased 

postnatal mortality in the high line. Selection for litter size did not 

seem to affect other parameters, i.e. pelt characteristics (density, 

colour, hair quality, and general fur quality), body weight and body 

length at pelting. 



SELECTION INDEX OF FERTILITY IN K I N K  

Lars Elofson* and Einar J. Einarsson** 

*Department of animals Breeding. and Genetics, Swedish University of 
Agricultural Sciences, Lovsta, S-750 07 Uppsala, Sweden - **Department 
of Poultry ,and Animal Science, Agricultural University of Norway, 
N-1432 As-NHL, Norway. 

Hepro6uction is an essential trait in mink breeding as it is in other 

species. Heritability for trait litter size at three weeks of age has 

been estimated as about 20% in different investigations. This trait 

lnciudes litter slze at birth as well as maternal ability and survival 

rate -f tne kits, and it is therefore suggested that this trait be used 

in breeding evaluation of mink for fertility. A selection index for 

litter size at 3 weeks of age has been constructed. In calculating the 

pedigree index of kits in a litter, the dam, the ful1 sibs of the dam 

and the sire: as well as the maternal and the paternal grand dams, are 

used as sources of information. The reliability of the dam index was 

tested. The regression of litter size of young daughters on index 

values of their dams was found to be 0.15 which is close to the 

expected value 0.16. Selection in mink breeding is usually carried out 

in different stages. Primarily, one should select litters already at 

the age of weaning, depending on index values for litter size. Kits 

with low indes values, being non-potential breeding animals should 

be placed in separate houses. The pedigree index is also taken into 

corisicieration in the final selection of breeding animals, as well as 

the female index when culling older fenales. The expected genetic trend 

of litter size, defined by the selection index and using assumptions 

corresponding to a "normal" situation, has been calculated as + 0.1 

kits per year. 

RESULTS OF CROSSING RED FOX WITH SILVER FOX 

Grazyna Jezewska* - Janusz Maciejowski* and Jerzy Sawon** 

*Agricultural University, ul. Akademicka 13, 20-934 Lublin - f+lSLasfl 
Research Centre, Skolimow, 05-511 Konstancin-Jeziorna. 

The increasing demand for warm-colour fox skins has caused many 

breeders in Poland to start keeping wild red fox in cages. However, the 

great variability of colour and the weak structure of the hair cover of 

that fox have necessitated crossing it with silver fox. Crossbreeds 

from the first generation are characterized by a red colour and the 

quality of fur structure is improved, being thicker and softer ; hair 

length is also equalized. Back-crossings of crossbreeds with silver fox 

were carried out in order to preserve red colour as the dominant trait 

and to attain silver fox fur structure at the same time. Simultaneously, 

the foxes were selected according to intensity of pigmentation and 

reduction of silvering. After having achieved a satisfactory level of 

fur structure features after 4-5 generations of back-crossing, we began 

crossing the so-called "flamingo' (as the new variety is called) foxes 

among themselves. 11 cases of flaming x flaning crossing and flaming x 

silver were analyzed in 1983. The first kind of crossing resulted in 49 

young foxes : 40 flaming and 9 silver ; the second in 225 young foxes : 

97 silver, 112 flaming and 16 "bay" i.e. silver with red guard hair. 

The bay fox is particularly interesting due to the genetic conditioning 

of its colour. The hair cover of the bay fox is black as in silver fox, 

however, a large portion of guard hair, near the rnouth, legs and on 
both sides, is red. By investigating colour splitting among young foxes 

originating from various kinds of crossings, the authors conclude that . hereditary conditioning of the red colour is not so simple as it was 

thought to be and the colour of the bay fox seems to confirm this view 

even more. 
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A REVLEW OF NAMES AN3 GITIETIC SYMBOLS OF MUTATIOSS IN FUR ANI'tALS 

ccandinavian Association of Agricultural Scientists, Fur Animal Division 
Committee for Breeding : Outi Lohi* - Einar Einarsoonfx - Lars Elofsonxx4 
- Kaija Valtonen"** and Ulla Katajamaki"*+. 

*Dannish Fur Zreeders Association, Langagervej 60, DK- 2600 Glostrup - 
'*Norweg~an University of Agriculture, Dept. of Poultry and Fur Animal 
Science, Box 17, N-1432, As-NLH - ***Agricultural University of Sweden, 
Dept. of Animal Breeding an Genetics, Section of Fur Production, Funbo- 
Lovscö, S-755 90 Uppsala - ****Finnish Fur Breeders Association Helves 
coundation, Box 5, SF-01601 Vantaa 60 

Xutations are fairly conimon among all farm-bred fur animals. Especially 

numerous colour types are known in all species of fur animals. In many 

cases, these mutatlons have been discovered or examined independently by 

scientists in different countries and, therefore, different names and 

gene symbols have been used for the same mutation. Geneticists in 

Scandinavia agree~ on a common system of mutation names and ger,e symbols 

for mink in 1963 and of foxes in 1981. The other more known systems are 

the American and east European ones. The existence of different gene- 

symbol systems often causes confusion and difficulty when studying the 

lirerature from the different countries. In order to help scientists and 

others working on or interested in qualitative genetics, a review of 

n,utation types has been compiled which gives the corresponding genetic 

names and symbols in the above three systems. The reiriew includes 

mutations in mink (Mustela vison), foxes (Vulpes vulpes and Alopex 

lagopus], raccoon dog (N~ctereutes procyonoides) and ferret (-a 

putorius!. Reference is also made to special marketing names in cases 

where they are in common use. 

NEW COLOUR MUTATIONS - WHITE RACCOON DOG AND PASTEL FERRET 

Ulla Katajamaki* - Jaakko Makela* and Outi Lohi+* 

*Finnish Fur Breeders Association, Helve's Foundation, Box 5, SF-01601 
Vantaa 60 - **Dannish Fur Breeders Association, Langagervej 60, DK-2600 
Glostrup. 

Mutations affecting coat colour are fairly common in all farm-bred fur 

animals. Several genetically different colour types are known (e.g. 

mink : Mustela vison, fox : Vulpes vulpes and Alopex lagopus ; coypu : 

Myocastor coypus ; chinchilla : Chinchilla lanigera). With the increa- 

sing production of raccoon dogs (Nyctereutes procyonoides) and ferretc 

(Mustela putorius) the tendency to mutations has also become evident in 

these species. The wild-type raccoon dog has a greyish brown coat 

colour. The underfur has varying shades of grey, sometimes with yello- 

wish brown tops. The guard hairs vary from almost black to yellow and 

have shorter or longer light bands which give the coat a motley, 

spotted appearance. A mutation found in 1979 in south-eastern Finland 

is totally white with coloured eyes and black nose. The inheritance of 

the type was studied on Helve's research farm in 1982 and 1983. The 

colour factor responsible for this type was proved to be a dominant 

gene. More investigations, however, are needed to determine whether 

homozygous individuals also exist. The colour type was called 

raccoon dog and the genetic factor was indicated by the symbol W 

(heterozygous genotype Ww). The ferret has previously occurred in two 

colours : the standard ferret, which is a double-coloured type with 

dark (dark brown or black) guard hairs and light (white or vellow) 

underfur, and an albino ferret which is yellowish white red eyes. In 

agreement with gene symbols for albino type of other species the letter 

c has been assigned to this recessive colour type (genotype cc). A new 

mutation, found on a farm in Scotland and which later turned up on 

several farms in Scandinavia, is pastel ferret with much lighter 

brown guard hair than the standard ferret. The letter b has been 
suggested - -  " - - - -  - ..- . 7 C-- +hi= rnrril-<..-  --' 



NUTRITIVE VALUE OF ENZYMATICALLY PRE-HYDROLYSED SOYBEAN MEAL FOR MINK 

René J. Belzillef and F. Dauphin* 

*Department de Zootechnie, Université Laval, Québec, Canada GIK 7P4. 
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Soybean meal (SBM) is recognized to have lower nutritive valye than 

meat for mink, partly due at least to inferior digestibility. Therefore, 

experiments were conducted to ascertain wnether SBM could be improved 

by pre-hydrolysis using proteolytic enzymes, namely pancreatin, papain 

and pepsin. The hydrolyses were carried out at 5% concentratior, in 

buffered solutions for 5 hrs at 37' C. After drying, hydrolysed SBMs 

were incorporated in mink diets and the latter were compared to 

untreated SBM and conventional diets. In the first experiment, SBM 

treated with pancreatin was used at 3 levels : 5%" 10% and 15% (wet N 

matter basis) ; in the second experiment conducted the following year, 
P 
Ui 

SBM treated with papain or pepsin was used at only at dietary level, 

namely 10% (wet matter basis). Both experiments used 15 male kits per 

treatment and lasted approx. 20 wks (July to pelting). Best growth was 

always obtained using a conventional diet and worst growth with a diet 

containing 15% SBM. Comparing untreated SBM vs treated SBMs, the growth 

effect was minimal, although in many cases enzyme treatment was favora- 

ble. There was no difference in dietary DM intake resulting from enzyme 

treatment, but kits fed the conventional diet ate less and kits fed the 

15% SBM diet ate more than the others. Pelt quality was largely 

unaffected by the treatments employed. Using rats, DM digestibility and 

PER values were measured for untreated SBM and for SBM treated with 

papain or pepsin : in both instances, the values were unaffected by 

enzymatic treatments. Even though laboratory tests had shown that enzyma- 

tic hydrolysis of SBM led to 60-70% solubilization of protein N, the 

situation reported above did not show a beneficial effect due to the 

enzyme when ascertained by mink live performances or by digestibility 

results. (Financial support for these experiments was obtained from 

"Conseil des Recherches de Services Agricoles du Québec (CRESAQ)". 



PROTEIN DIGESTIBILITY AND WATER AND NITROGEN BALANCE STUDIES 

IN MINK USING DIFFERENT PROTEIN LEVELS 

Hans Berg*, ~ a i j a  Valtonen**, Liisa  an^** and Lea Eriksonx** 

'Finnish Fur Breeders Association, Helve Foundation, Vaasa - **Finnish 
Fur Breeders Association, Helve Foundation, Vantaa - ***Department of 
Physiology, College of Veterinary Medecine, Helsinki, Finland. 

Protein constitutes the most expensive part of mink food. Lowering the 

protein content would therefore be justified on condition that nutritio- 

.la; i-squirements are satisfied. Growth trials have shown that it is 

possik,le %c produce good quality mink with a reduced protein content. 

i r  ihis paper, we studied how varying the protein content in the food 

~nfluenced proteir. digestibility and water and nitrogen balance in 

rninks. Healthy adult, male minks were divided into test groups of five 

and housed individually in metabolism cages. During the 4-day sampling 

period, water and food ingested as well as faeces and urine were 

quantified and stored for later analysis. The high-protein, normal 

low-protein, and protein-free diets used contained 53, 35, 19 and 0% 

protein, respectively, of the metabolizable energy (ME). With protein 

digestibilities of 81.5, 84.5 and 81.0% there were no significant 

differences between the diets containing protein. However, there was a 

tendency towards higher protein digestibility at the 35% ME level 

compared to the 53% ME level. Similar results have been shown in 

earlier studies. In decreasing order from high to O-protein levels, 

nitrogen balance was + 0.1 g, + 0.8 g, + 0.7 g and - 0.4 g N/mink/day ; 

plasma protein concentrations were 71 g, 81 g, 75 g, and 52 g/l ; and 

plasma urea concentrations were 11 mmol, 11 mmol, 8 mm01 and 5 mmoll/l. 

The total water intake per g of ingested dry matter was positively 

correlated with the nitrogen content of the food. The amount of urine 

and urea excretion diminished in parallel with decreasing dietary 

BIOLOGICAL CONSERVATION OF RAW MATERIALS USED 

FOR FUR ANIMAL FEEDING 

Martine Echenne*, Paul Morgan* and Jules Tournut" 

*ABC BIO-INDUSTRIES S.A., Tour Vendôme, 204 Rond Point du Pont de 
Sevres, 92516 BOULOGNE, FRANCE - +*Ecole Nationale Vétérinaire de 
Toulouse, Chemin des Capeiles, 31076 TOULOUSE, FRANCE. 

Thanks to biotechnology, new solutions are now available in the area of 

conservation of raw materials for fur animal feeding. Biological conserva- 

tion challenges two traditional processes because its goal is fundamental: 

abolition of dependence on energy for food freezing and all the risks 

(overdosing, corrosion, toxicity) inherent in the use of mineral acids. 

~iological siiage aliows storage without risk at ambient temperature 

during a given period (several days to severai months). The used ABC 

conservator contains homofermentative lactic bacteria selected from Lacto- - 
N bacilli and Streptococci strains which, by lactic acidification and bacte- 
C 
0 rial competition, maintain the silage in a very good bacteriological and 

nutritional condition. These technical applications have been realized in 

1982 and 1983 in France, Finland and Ireland. 



ENERGY METABOLISM IN NINK DURING THE GROWTH PZRIOD 

N. Enggaard Hansen*, N. Glem-Hansen** and G. Jdrgensen*+* 

*Department of animal Nutrition, Royal Veterinary and Agricultural 
University. Bulowsvej 13, DK-1870 Copenhagen V. **Danish fur Breeders 
Association. Langagervej 60, DK-2600 Glostrup. ***Research in fur Ani- 
mals, National Institute of Animal Science. Roskildevej 48H, DK-3400 
Hilleroed. Denmark. 

Eiiergy rnetabolism during the growth period (July to November) in mink 

has been elucidated by means of a slaughter technique. Mink kit 

ccnsumction oi metabolizable energy (ME) to cover maintenance (ME,) has 

brien studied under Danish farm conditions. In this context, ME, was 

definea as energy consumption for basal metabolism, tnermoregulation 

and nuscl- activity. The trial included 30 male Pastel kits fed ad lib. 

and k?.lled Setween July 3rd and November 13th. The consumption of ME 

fo? deoositian from July 3rd .up to slaughter was calculated on the 

bocis of carcass protein and fat contents, assuming two different 

r a t l o s  oi util~zation (Kg) for the ME used for protein and fat 

deposirion (50 and 90% ; 45 and 80%. respectively). The calculated 

consumption of ME for deposition in animals killed after the first two 

weeks of the experimental period amounted to 32 or 36% of the ME 

supplied ; ic mink killed at the conclusion of the experiment it 

a~icilnted to 22 or 24%, depending on the Kg values used. M m  was taken 

?s thc M-; residue. Average daily consumption in relation to length of 

the period was calculated from July 3rd to slaughter of the individual 

arilmals. MEm in relation to length of the period was expressed as a 
b 

power function (y = ax ) as was the live weight of the animals. On this 

basis, daily ME, consumption at various times during the experimental 

period was calculated. MEm consumption increased in July perhaps 

because the kits had not yet reached maximal physical activity at that 
A .  Lime. After July , the level of ME consumption was practically constant 

when expressed in per kg live weight. Calculations based on metabolic 

body size (kg ) did not lead to greater uniformity of the values. 

According to the method used, the following values for ME,/day/kg live 

weight were recorded : beginning of July, 150 kcal rising to 170 kcal 

zowards the end of July ; from August to the time of pelting, 170-175 

FATTY ACID COMPOSITION OF MINK FEED 

Tapio Juokslahti' and Eero Tanhuanpaa** 

*Finnish Fur Breeders Association, P.O. Box 5, SE-01601 Vantaa 60 - 
**Institute of Veterinary Medecine, University of Helsinki, Viikki, 
SF-00710 Helsinki 71, Finland. 

Fatty acid composition and total lipids were analyzed from feed samples 

taken from seven central feed kitchens during the summer period (June-Ju- 

ly-~ugust) and during the autumn period (September-October-November). 

Total lipids in feed dry matter were 18.4 2 3.8% in 31 samples of 
summer feed and 21.1 + 4.4% in 45 samples of autumn feed. The content 
of essential fatty acids (linoleic, linolenic and arachidonic) of all 

fatty acids were 17.0 5 3.5% in summer feed and 17.7 2 3.4% in autumn 

feed. The content of saturated and monounsaturated fatty acids in 

summer feed was 64.9 5 6.0% and 69.1 5 9.3% in autumn feed. The 

corresponding figures for polyunsaturated fatty were 32.3 2 6.0 and 

28.3 i 8.7. 



SNEHGY ECONOMY OF FARMED RACCOON DOGS D U R I N G  WINTER 
M I N K  CREATININE EXCRETION 

Hannu Korhoneri and Mikko Har r i  William L. Leoschke 

Department o f  Applied Zoology, Un ive r s i t y  o f  Kuopio, POB 6 ,  SF-70221 
Kuopio 21, Fin land.  

Valpara iso  Un ive r s i t y ,  Va lpa ra i so ,  Indiana  46383. 
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The raccoon dog (Nyc te reu te s  procyonoides)  is a  f u r b e a r e r  which has  Experimental studies on t h e   rea at in in^ e x c r e t i o n  of the mink involuing 

been i n t e n s i v e l y  farmed i n  F in l and  f o r  about  1 0  yea r s .  S ince  t h i s  'O indicate 0.68 + 0.37 mg/ml, 47.2 + 7.8 
and 25.6 + 

s p e c i e s  is a  member o f  t h e  family  Canidae,  it has  been r o u t i n e l y  housed 3.9 mg/day/kg body weight.  - 

dnder t h e  same c o n d i t i o n s  a s  b lue  fox (Alopex l agopus ) .  However, 

o r i g i n a i l y  t h e i r  c l i m a t i c  l i v i n g  h a b i t a t s  were c l e a r l y  d i f f e r e n t .  The 

a l m  01. thii s tudy was t o  measure t h e  metabol ic  r a t e  and h e a t  l o s s  of 

. : , t e r - i ~ ~ r r s a  raccoon aogs i n  a  c l i m a t i c  chamber and under n a t u r a l  

r e a r l a ?  c c n n l t i o ~ i s .  The metabol iz  r a t e  was determined by measuring 

, , . ~ ~ e -  -,nsumpt;ca ; is .  ambien t ' t empera tu re  u s ing  an open a i r  -f low 

sysi.<-r,. To e v a l u a ~ e  t h e  therrnal p r n t e c t i o n  provided by t h e  n e s t  and t h e  

irnpo~-zan~ie of t h e  v e n t r a i  s u r f a c e  a s  an avenue f o r  conduct ive  h e a t  

l o s s ,  t ? e  ~ o o l i n g  r a t e s  of deceased raccoon dogs were determined when 

the  a n i r a l s  were (l! l y i n g  on a t a b l e  w i th  n r  w i thou t  a  styrofoam mat 

ane ( 2 1  i n s i d e  a  wooden n e s t .  An AGA Thermovision 720 i n f r a r e d  system 

das ase:: t o  e v a l u a t e  d i f f e r e n c e s  i n  t h e  h e a t  l o s s  o f  v a r i o u s  body 

r eg ions .  The 1.ower c r i t i c a l  tempera ture  (T ) of  t h e  raccoon dog was 
1 C 

s l i g n t l y  over + 10°C. Below the rmoneu t r a l i t y  t h e  metabol ic  r a t e  could  

be  desc r ibed  wi th  t h e  equa t ion  y=14.8-0 .28~.  Represen ta t ive  i n f r a r e d  

thermographs showed t h a t  t h e  f a c e ,  paws, abdornen and c h e s t  were t h e  

g r e a t e s t  h e a t  l o s s  r o u t e s .  The styrofoam mat and n e s t  decreased t h e  

h e a t  l o s s  by about 40 and 60%' r e s p e c t i v e l y .  The r e s u l t s  suppor t  t h e  

i dea  t h a t  raccoon dogs should  be o f f e r e d  some k ind  o f  p r o t e c t i o n ,  

- i t h e r  a  n e s t  o r  a t  l e a s t  a  r e s t - s h e l f  i n  t h e  cage.  Th i s  way t h e  

f eed ing  c o s t s  rou ld  be reduced through t h e  decreased amounts of energy 

needed f o r  t h e  maintenance of homeothermy. 



EFFECTS OF FEEDING ENZYME-TREATED SOYBEAN MEAL ON BLOOD AMINO ACIDS 

AND BRAIN NEUROTRANSMITTERS IN MINK (Mustela vison) 

Andrée G. ~ o b e r ~ é *  and René J. Belzille*' 

ADAPTATION OF EXOCRINE PANCREATIC SECRETION IN 

MINK TO DIET COMPOSITION 

Carlos Simoes-Nunes*, Genevieve Charlet-Lery*, Daniel Allain*" 

and Jean Rougeot 
de Nutrition humaine and **Département de Zootechnie 

sit6 Laval, Québec, Canada GIK 7P4. 
*Laboratoire de Physiolcgie de la Kutrition, I.N.R.A. - * x L ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  
des Pelages, Toisons et Fourrures, I.N.R.A 78350 JOUY-EN-JOSAS~ 

During post-weaning growth and furring, 42 male Pastel kits were 

distributed into 4 groups. One group received a conventional diet made 

up of 4 : 1 of raw meat and commercial cereal mix, whereas the other 

groups were fed diets containing, on a wet-matter basis, 10% soybean 

meal, 10% soybean meal pre-hydrolysed with pepsin or 10% soybean meal 

pre-hydrolysed with papain. Dry matter, protein and energy contents 

were approximately the same in all diets. Weight gain over 20 weeks was 

significantly lower in soytiean meal-fed groups compared to the one fed 

the conventional diet. Serum amino acids and brain biogenic amines were 
measured. When mink were fed pepsin-treated soybean meal, there was a 

significant increase in methionine, taurine, glycine and arginine con- 

tents compared to the groups fed the conventional or soybean diets. In 

the pepsin-treated group, the urea level was significantly lower than 

in the groups fed untreated or papain-treated soybean meal, suggesting 

that pepsin treatment decreases protein catabolism. In the papain- 

treated group, there was more tryptophan in the serum, suggesting more 

availability for the brain and for serotonin synthesis. In this respect, 

comparing papain and pepsin treatments, the serotonin content was 

significantly higher (Pc.01) for the papain than for the pepsin group 

but in the same order of magnitude as for the conventional or soybean- 

meal groups. A greater utilization of serotonin in the pepsin group and 

a preater mobilization of serotonin in the papain group seem to 

dissociate these two treatments on the basis of neurotransmitter synthe- 

sis as well as of the availability of amino acids. On the other hand, 

whole brain noradrenaline content was significantly decreased (Pd.01) 

with both pepsin and papain treatments compared to the conventional and 

untreated soybean-meal groups, suggesting a greater noradrenaline utili- 

zation. (This research was supported by NCERC and CRESAQ grantsf. 

The enzyme composition of exocrine pancreatic secretion in several 

animal species adapts to components in the diet (DESNUELLE et al., 1962 ; 

BEHRAN and KARE, 1969 ; CORRING and SAUCIER, 1972). The gastrointestinal 

tract of mink is very different from that of other monogastric animals 

(LAPLACE and ROUGEOT, 1976). and its diet is generally very rich in high 

quality protein. The aim of the present work was to establish whether 
exocrine pancreatic secretion in mink adapts to changes in diet composi- 

tion. Thirty male dark minks, six months old, were used. They were 
P divided into two equal groups, one reciving a high carbohydrAte diet and * 

the other a high liptd diet. All animals were sacrificed after thirty- 
b o  days of adaptation to each diet. Immediately after slaughter the 

pancreas was excised ; its apparent fatty tissue removed and fresh 

ueight and protein content as well as trypsin, chymotrypsin, amylase 

and lipase activities were determined. Weight, protein content and 

~ypsin, chymotrypsin and arnylase activities were not significantly 

&%ged by either diet. On the other hand. lipase activity, witatever 

:b mode of expression (total, per g of tissu or specific, i.e. per mg 

*f protein), appeared to be significantly higher in mink fed the diet 

the highest'lipid consent. The results obtained in our experimental 

ccfiditions show that mink pancreatic lipase adapts to dietary fat 

:*atent. In this species, pancreatic amylase does not seem to be 

$e.sitive to variations in dietary carbohydrate supply. This may in 

explain why this carnivorous animal does not tolerate very well 
&..+a in which the carbohydrate content exceeds a level that we shall -.- 
* t ~ ~ p t  to determine in the near future. 



EVALUATION OF CAPELIN OIL AS AN ENERGY SOURCE I N  MINK DIETS 

Anders Skrede 

Department o f  Pou l t ry  an: Fur Animal Science ,  A g r i c u l t u r a l  Un ive r s i ty  
of  Norway, Box 1 7 ,  N-1432 As-NLH, Norway. 

F a t s  a r e  used e x t e n s i v e l y  t o  supplement t h e  d i e t s  o f  f u r  animals.  I n  

Norway, marine o i l s  a r e  a v a i l a b l e  i n  l a r g e  q u a n t i t i e s .  A t  p r e s e n t ,  t h e  

c a p e l i n  (Mal lotus  v i l l o s u s )  is  a  major raw m a t e r i a l  o f  t h e  Norwegian 

f i s h  meal and o i l  i ndus t ry .  The p r e s e n t  s tudy  aimed a t  eva lua t ing  

cape l in  o i l  a s  a  source  of supplemental f a t  i n  mink d i e t s .  Three 

d i f f e r e n t  batches  o f  commercial c a p e l i n  o i l  were i n v e s t i g a t e d .  The 

f a t t y  a c i d  compositions r evea led  t h e  c h a r a c t e r i s t i c  f e a t u r e s  o f  marine 

o i l .  The appa ren t  f a t  d i g e s t i b i l i t i e s  i n  mink ranged from 94.8 t o  

96.2%. Two exper iments ,  i nvo lv ing  a  t o t a l  of 480 animals ,  were c a r r i e d  

o u t  wi th  dark mink k i t s  du r ing  t h e  growing/furr ing pe r iod .  Capel in  o i l  

was used t o  r e p l a c e  l a r d  i n  convent ional  wet-type c o n t r o l  d i e t s .  The 

consumption of  c a p e l i n  o i l  amounted t o  33-66 pe rcen t  of  d i e t a r y  d i g e s t i -  

b l e  f a t .  Animal performance throughout t h e  exper imenta l  p e r i o d s  r evea led  

no c o n s i s t e n t  e f f e c t s  o f  r e p l a c i n g  l a r d  wi th  c a p e l i n  o i l .  Thus f i n a l  

body s i z e  and f u r  q u a l i t y  were una f fec t ed  by d i e t a r y  t r ea tmen t .  Mortali-  

t y  l o s s e s  were considered a s  normal and d i d  n o t  appear  t o  be a s s o c i a t e d  

with d i e t s .  Examination o f  c a r c a s s e s  a t  p e l t i n g  d i s c l o s e d  no cases  of  

yel lowish d i s c o l o r a t i o n  o f  adipose  t i s s u e s  o r  o t h e r  abnormal i t i e s .  The 

f a t t y  a c i d  composition o f  l i v e r s  and subcutaneous abdominal f a t  r e f l e c -  

t e d  t o  a  c e r t a i n  e x t e n t  t h e  f a t t y  a c i d  p r o f i l e  o f  t h e  supplemental 

f a t s .  The f eed ing  o f  c a p e l i n  o i l  caused inc reased  accumulation o f  

t y p i c a l  marine f a t t y  a c i d s  a s  C20:1, C20:5, C22:1, and C22:6. 

ASCORBIC A C I D  SUPPLEMENTATION I N  FEED RATIONS.FOR M I N K  

~ i l o z  Skriva; 

A g r i c u l t u r a l  Un ive r s i ty  Prague, 160 21 Praha 6-Suchdol 

Two experiments were c a r r i e d  o u t  i n  which t h e  e f f i c i e n c y  of a sco rb ic  

ac id  added t o  f eed  r a t i o n s  f o r  mink was s t u d i e d .  Experiment 1 involved 

400 females  and 125 males ( s t a n d a r d )  and covered t h e  per iod from 

February 10  t o  weaning of  t h e  young. The f i v e  groups included 80 

females and 25 males each,  and t h e  animals r ece ived  e i t h e r  8 mg o r  4  mg 

of v i tamin C da i ly /pe r  kg l ivewe igh t  i n  combination wi th  t h e  same dose 

of vitamin E. Using t h e  same l e v e l  o f  v i tamin app l i ca t ion , expe r imen t  2 

involved 150 young males 10 t o  26 weeks o l d .  Combined supplements of 

vitamin C and E d i d  n o t  s i g n i f i c a n t l y  inc rease  the  mean s i z e  o f  t h e  

l i t t e r ,  y e t  t hey  caused a  drop i n  t h e  number of  s t e r i l e  females o r  

females g i v i n g  b i r t h  t o  dead k i t s .  S i m i l a r  d i f f e r e n c e s  were found i n  

the  m o r t a l i t y  o f  t h e  young from b i r t h  t o  weaning, showing t h e  b e n e f i c i a l  

e f f e c t  o f  v i t amins  C and E. Changes i n  t h e  l iveweight  o f  young mink due 

t o  v i tamin supplementation were no t  s i g n i f i c a n t .  F o r t i f i c a t i o n  o f  mink 

feeds wi th  v i tamin C a f f e c t e d  i ts  l e v e l  i n  t h e  blood serum. 



P o s t e r  

EFFECTS OF FLUSHING M I N K  : PRELIMINARY RESULTS COMPARAISON OF 3  FEEDING SYSTEMS FOR M I N K  : 

CONVENTIONAL v s  SEMI-COMPLETE v s  PELLETS 

Anne-Helene Tauson 
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A g r i c u l t u r a l  Sc i ences ,  Funbo-Lovsta, 5-755 90 Uppsala,  Sweden. 

The e f f e c t s  o f  f l u s h i n g  mink were i n v e s t i g a t e d  i n  an  experiment w i th  

t h r e e  groups o f  50 s t a n d a r d  females  (groups  1-3) and one group o f  10  

s t anda rd  females  (group 4 ) .  A t  t h e  s t a r t  o f  t h e  experiment (January  24,  

1983) ,  average  l i v e  weights  were s i m i l a r  f o r  a l l  groups.  A l l  g roups  

were fed  t h e  same d i e t  and u n t i l  February 1 6  were g iven  t h e  same d a i l y  

a n o ~ n t s ,  c a l c u l a t e d  t o  keep t h e  animals  i n  energy balance .  From then  

an,  groups 2-4 Mere f e d  reduced amounts o f  f e e d  which r e s u l t e d  i n  

weighc l o s s .  F lush ing ,  i n i t i a t e d  on March 3  f o r  group 2 and on March 1 0  

f o r  group 3 ,  was c a r r i e d  o u t  .by f eed ing  t h e  animals  ad l i b .  Group 4  

females were f l u shed  by doubl ing t h e  amount o f  f eed  g iven on t h e  day o f  

mating ( s t a r t i n g  on March 7 )  and t h e  fo l lowing  day, whereas t h e  

f l u s h i n g  o f  groups 1-3 ended immediately a f t e r  t h e  f i n a l  mating o f  t h e  

i nd iv idua l .  On A p r i l  1 5 ,  f i v e  females  p e r  group were s a c r i f i c e d  and t h e  

number o f  co rpo ra  l u t e a  and implanted f o e t u s e s  counted.  The number o f  

corpora  l u t e a  tended t o  be  h ighe r  i n  groups  2  and 3  than  i n  groups  1 

and 4 ,  bu t  t h e  d i f f e r e n c e s  were n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .  The 

r ep roduc t ive  r e s u l t s  were good i n  a l l  groups  : 5.5,  6 .5 ,  5 .3 ,  and 6.2 

k i t s  p e r  mated female were born r e s p e c t i v e l y  i n  groups 1-4. L i t t e r  s i z e  

was 5 .9 ,  7 .2 ,  5.7 and 6 .2  k i t s ,  r e s p e c t i v e l y ,  and it d i f f e r e d  s i g n i f i c a n -  

t l y  between groups.  The r e s u l t s  o f  t h i s  experiment i n d i c a t e  t h a t  

f l u s h i n g  had a  p o s i t i v e  e f f e c t  on t h e  r ep roduc t ion  o f  female mink f e d  

according t o  t h e  model used f o r  group 2. 

R . J .  B e l z i l l e  and J .  Laplante  

g ep art ment de Zootechnie,  U n i v e r s i t é  Laval ,  Québec Canada G I K  7P4 

* 

Two feed ing  t r i a l s  were c a r r i e d  o u t  t o  compare t h e  e f f e c t i v e n e s s  of 3  

feeding sys tems f o r  mink du r ing  post-weaning growth and f u r r i n g .  The 

convent ional  d i e t  con ta ined  20% o rd ina ry  c e r e a l  mix ; t h e  semi-compiete 

d i e t  con ta ined  37% c e r e a l  mix supplemented wi th  animal meals ; of 

course ,  t h e  p e l l e t s  were complete by themselves.  I n  1982, each exper i -  

mental group was made up of 90 males and 80 females  ; i n  1983 only 

males were used (100 p e r  g roup) .  D i e t s  were f e d  ad l i b i tum from 

sometime i n  Ju ly  u n t i l  p e l t i n g  i n  November. For  t h i s  a b s t r a c t ,  only 

r e s u l t s  from t h e  1982 t r i a l  a r e  p re sen ted .  A t  p e l t i n g  i n  both  s e x e s ,  
*e h e a v i e s t  k i t s  were t h o s e  fed  t h e  semi-complete d i e t  (males : 2200 g ,  

U1 
females : 1050 g ) ,  followed by those  f ed  t h e  conven t iona l  d i e t  (males : d 

2150 g ; females  : 1000 g ) ,  and l a s t l y  by t h o s e  f e d  p e l l e t s  (males : 

18cxl g ; females  : 850 g ) .  The i n t e r m e d i a t e  r e s u l t s  on body growth i n  

Ifre 1983 t r i a l  g e n e r a l l y  appeared t o  fo l low t h i s  same g e n e r a l  t r end .  I n  

1992, t h e  i o n g e s t  p e l t s  were ob ta ined  when t h e  k i t s  had been f e d  the  
-ventional d i e t  (males ,  71.4 cm ; females ,  56.6 cm),  b u t  t h i s  was 

~ f w e l y  followed by t h e  semi-complete group (males ,  71.1 cm ; females ,  

55.3 cm). The p e l l e t  group y i e l d e d  t h e  s h o r t e s t  p e l t s  (males ,  68.8 cm ; 

r-les, 54.4 cm). I n  t h e  same y e a r ,  t h e  pe rcen tage  o f  Ma jes t i c  p l u s  

cawda  p e l t s  was h ighe r  f o r  p e l l e t s  and semi-complete d i e t s  ( p e l l e t s  : 

7- f o r  males and 78% f o r  females)  (setni-complete : 68% f o r  males and 

f o r  f ema les ) .  But t h e  k i t s  fed  t h e  conven t iona l  d i e t  y i e l d e d  p e l t c  

l w e r  q u a l i t y  (50% f o r  males and 65% f o r  f ema les ) .  ( F i n a n c i a l  

%-rt f o r  t h e s e  exper iments  was ob ta ined  from A g r i c u l t u r e  Canada). 



THERMOPHYSICAL PROPERTIES OF NEST CONSTRUCTIONS OF FARMED MUSTELIDS 

M. Harri and H. Korhonen 

Department of applied Zoology, University of Kuopio, POB 6, SF-70221 
Kuopio 21, Finland. 

Experimental data and farm experience support the assumption that 

farmed mustelids, the mink and the polecat, cannot survive Finnish 

winters without external thermal protection. This study comprises a 

series of measurements in which the properties of commonly used nest 

constructions were evaluated for their thermophysiological qualities. 

l4easurements on live polecats and on a model whose thermal conductance 

corresponded to that of a live animal revealed that a wooden nest 

shifted the lower critical temperature (Tlc ) of polecat (the temperatu- 

re below which the animal had to pcrease its heat production in order 

to maintain homeothermy) from 22O C, a value typical for an unprotected 

animal, to 7.5O C ; with a styrofoamcovered plastic nest box it was 

shifted to 2.5O C. The most effective thermal protection was achieved 

by bedding : 200 g of dry straw shifted the Tlc to a value of -41°C. 

Heat losses through walls and bottom were minimal while the main avenue 

for heat loss was the wire-mesh roof. As the exhaust air was saturated 

with water vapour, its moisture condensed when it touchedthe told 

surface of the nest wall or bedding. Within ten days the moisture 

content on the straw reached 17%. considerably decreasing its insulating 

power. While ventilation effectively removed moisture it simultaneously 

removed heat. Each m3 of air heated by 1°C removed 1298 J of heat. The 

air temperature inside the nest was about 10°C higher than that of the 

surrounding air. A total heat loss value of 4.5 W was estimated for a 

polecat couple in calm conditions, if there was no bedding inside the 

nest ; total heat loss was about 4.0 W when the nest contained bedding 

and a mild wind was blowing. These values were slightly less than half 

of the measured heat production of a polecat couple. Thus the cooling 

power of wind was also influenced by the quality and quantity of the 

bedding rather than by thermal insulation of the nest construction per 

se. 

Poster 

APPARENT AND TRUE DIGESTIBILITY OF PROTEIN AND AVAILABILITY 

OF AMINO ACIDS IN SOME DRY PROTEIN INGREDIENTS 

Tuomo Kiiskinen 

Finnish Pgricultural Research Centre, Institute of Animal Husbandry, 
SF-31600 Jokioinen, Finland. I 

Digestibility of herring meal (HM), meat meal (MM), poultry by-product 
meal (PBM), potato protein (Protamyl), wheat glutein (WG) and Pekilo 
single-cell product was studied on mink. The method of total collection 
was used and six male black mink were fed each diet. Cooked wheat starch 
and soya oil were used as energy sources and the content of test 
ingredient varied from 38.5 to 62.8%, depending on its protein concentra- 
tion. One group was fed protein-free diet. The apparent and true 
digestibilities of crude protein, the apparent and true availabilities 
of amino acids are given in the table : 

HM 

MM 

PBM 

Protamyl 

WG 

Pekilo 

Digestibility 
of crude protein 

Apparent 

Amino acid 
availability 

True Apparent True 1 

The availability of most amino acids in PBM was significantly less that 
of the other ingredients. 



INTERACTION OF FEMALE AGE AND MATING PPTTERN ON REPRODUCTION I N  M I N K .  

Lars  Elofson 

Department o f  Animal Breeding and Genet ic ,  t h e  Swedish Un ive r s i t y  of 
A g r i c u l t u r a l  Sc i ences ,  Uppsala,  Sweden. 

Using r e s u l t s  from two yea r s  of i n v e s t i g a t i o n s  on mating p a t t e r n s  i n  
1 

mink, t h e  e f f e c t s  of t h e  female age and mating p a t t e r n  on reproduct ion  

were s t u d i e d .  A t o t a l  o f  905 females was d i s t r i b u t e d  over  two mating 

systems and d i f f e r e n t  d a t e s  o f  t h e  o n s e t  o f  mating wi th in  each mating 

system. The two matings s t u d i e d  were 1 + 1 and 1 + 9. The p ropor t ion  o f  

fernales which accepted  mating t h e  f i r s t  t ime they  were t e s t e d ,  a s  wel l  

t h e  d u r a t i o n  o f  met ing,  i nc reased  du r ing  t h e  mating pe r iod ,  i n d i c a t i n g  

a  s t e a d i l y  i n c r e a s i n g  ma tu r i t y  du r ing  t h i s  pe r iod .  The high r a t e  of 

acceptance  on t h e  first day t e s t e d  ( g e n e r a l l y  about  90% a f t e r  t h e  12th  

o f  March) showed t h a t  mink females ,  once they have corne i n t o  h e a t ,  

remain i n  t h i s  s t a g e  du r ing  t h e  mating pe r iod  o r  u n t i l  t hey  mate. The 

females were d iv ided  i n  two age-c lasses  : one-year o l d  and twc-year o l d  

o r  o l d e r .  S i g n i f i c a n t  i n t e r a c t i o n  e f f e c t s  were found between d i f f e r e n t  

age-c lasses  and mating p a t t e r n s  i n  r ega rd  t o  remat ing r a t e ,  g e s t a t i o n  

pe r iod  and l i t t e r  s i z e  a t  d i f f e r e n t  k i t - age  s t a g e s .  For one-year o l d  

females ,  t h e  1 + 9 mat ing system was b e t t e r  t han  t h e  1 + l system ; t h e  

d i f f e r e n c e  amounted t o  0.7 l ive-born k i t s  p e r  l i t t e r .  For  t h e  o l d e r  

females ,  t h o s e  mated acco rd ing  t o  t h e  1 + 1 system were s u p e r i o r  t o  

t hose  mated by 1 + 9  (0 .6  k i t s  more pe r  l i t t e r ) .  

T H E  PROCEEDI NGS FROM THE 3rd INTERNAT  I O N A L  CONGRESS I N 

FUR ANIMAL PRODUCTION AVAILABLE FROM: 

L 1 l n c t i t u t e  Technique de L t A v i c u l t u r e  

28, r u e  du Rocher 

75008 P a r i s ,  France.  

P r i ce :  250 FF. 
C o p y r i g h t  by I T A V I  

Tous  d r o i t s  d e  r e p r o d u c t i o n  i n t e r d i t s  p o w  t o u s  pays  
s,ms accord p r a a l a b l e  



ARTIFICIAL INSEMINATION OF FOXES (WLPES VULPES AND ALOPEX LAGOPUS) 

4  YEARS OF PRATICAL USE I N  NORWAY 

J an  A .  FOUGNER 

Norwegian Fur  Breeders  Assoc ia t ion ,  N-Oslo 5 ,  Norway 

i 'hi f i r s ?  a t t empt  t o  breed foxes  a r t i f i c i a l l y  s t a r t e d  a s  e a r l y  a s  
A 1q7 ' -3 ,L  ~ .. . CSrarkow!, 2nd s e v e r a l  t r i a l s  were made i n  t h e  y e a r s  a f t e r .  They 
;il :  ::se:i i n t r a -vag ina l  d e p o s i t i o n  o f  t h e  sperm and were n o t  very  
:i:ic:essfl-i. Al ir! foxes  was n o t  i n  p r a c t i c a l  u se  anywhere b e f o r e  s t u d i e s  
~ , - r . i  .:::irred a t  t h e  Ve te r ina ry  Col lege  i n  Oslo  i n  1968/69 (Aamdal . . 
: - . / r i .  .After having s u c c e s s f u l l y  c o l l e c t e d  semen by d i g i t a l  manipula- 
t : : . ~ .  ane achieved pregnancy by s u r g i c a l  i n semina t ion  wi th  f r o z e n  semen 
!riamdai t i  n i .  1 9 1 2 ) ,  t h e  equipment and t h e  t echn ique  f o r  a r t i f i c i a l  
intr:i -,.teri.rie d e p o s ~ t i o n  o f  semen i n  foxes  was developed (Fougner e t  a l  
1373 , .  T n  1979, t hose  methods were resumed and a program s t a r t e d  t o  u se  
" 7 ! r A  .- p - - ? c t ~ c a l  fox-breeding i n  Norway ; a new technique  f o r  semen 
L C -  .~icr. l?r  Eron. s i l v e r f o x  was a l s c  developed. From 1980-1983 we have 
t1.aineL; a b o u t  d 0  ' echnic ians  t o  d o  f i e l d  work (semen c o l l e c t i o n ,  semen 
a i L ! : i c .  ir,,a e i n l u a t i o n  and t h e  A I  w i th  f r e s h  d i l u t e d  semen) i n  t h e i r  
z r e a s .  L a s t  season (1983)  i7 260 vixens  (bo th  blue-and s i l v e r f o x  t y p e s )  
w t r ~  ,r;:;eminateii aiLn f r e s n  d i l u t e d  semen i n  Norway. Of t h e s e ,  1 2  366 
S.;LL*:?~~.  vixens  Mere inseminated  1 o r  2 t imes  (7581 and 4785, r e s ~ e c t i v e -  
ly) wiih  s i l v e r f o x  semen, g i v i n g  an o v e r a l l  average  of 72.9% pregnancies  
2nd .>.l6 h y n i ~ d  puppies  p e r  inseminated  female a t  weaning. A t o t a l  o f  
?<>i . .lxens of bluefox- types  were inseminated  w i t h  semen from male 
b lne fo r  t y 2 c s .  z i v i n g  an  o v e r a l l  average  o f  7 5 . 4 m r e g n a n t  and 3.91 
puypiec: GPI. L ~ S .  at weaninp, (The o v e r a l l  average  o f  64 541 mated 
b l u e f o x  ~ l x r n s  i n  Norway i n  1981 was 5.05 pups weanedj. The o v e r a l l  
-.. cbirage uf' 177'7 s i l v e r f o x  types  inseminated  gave 70.5% pregnancies  and 

!.?C pu!>s p e r  ins. a t  ,weaning ( t h e  average  of L9 540 mated female 
, i : \ < !  r i .*? 2.64 pups fieaiied). 'The r epo r t ed  l o s s  o f  iuhelps by 1 5  057 
iri:s:rr:l.-!rri.ci f oxes  {Eorh s i l v e r s  and b l u e s )  was 34%. The n io r t a l i t y  among 
.bi:~;lpr ''.-o- hc.-t'i i n s e ~ i n a t e a  and mated v ixens  (2203) was r e p o r t e d  t o  be  
25.3%. IP,ere was no s i g n i f i c a n t  d i f f e r e n c e  i n  whelp l o s s  between 
L. .. . ,.,.> . ;> lues .  Th i s  s r t i c l e  p r e s e n t s  and d i s c u s s e s  t h e  r e s u l t s  from 

L g s i - 5  (:i' A I  P i e l d - t r i a i s  i n  foxes  w i th  d i l u t e d  semen and a l s o  
de (..I.-+-ates t h e  r e s u i + s  one can expect  when bo th  t e c h n i c i a n s  and 
<'"',"Py '... -. art: e.ccustcmed t o  A I  i n  foxes .  The a c c u r a t e  t iming o f  insemina- 

- i < , n  f o r  f ' e r t i l i z a t i o n  i s  o f  t h e  g r e a t e s t  importance.  I n  Norway many 
farmers c r e  now us ing  t h e  method o f  measuring e l e c t r i c a l  r e s i s t a n c e  
l r :  t h e  vagina  and ach ieve  s i g n i f i c a n t l y  b e t t e r  pregnancy r a t e s  t han  
those  who a r e  n o t  u s ing  t h i s  method i n  connect ion  wi th  A I .  R e s u l t s  from 
sma l l e r  f i e l d  t r i a l s  u s ing  f rozen  semen i n  b lue fox  v ixens  (1981) and a  
s p l i t  sample f i e l d  t r i a l  comparing IVT and EDTA d i l u t e r s  f o r  f r e s h  and 
s t o r e d  f r e s h  semen (1983) a r e  a l s o  p re sen ted .  

PRESERVATIOIL' OF SILVER FOX SEMEN 

Andrzej F r i n d t ,  M. Brzozowski and T.  Ka le t a  

I n s t y t u t  Hodowli Zwierzat  i Technologi i  Produkcj i  Zwierzecej  SGGW-AR, 
05-840 Bswinow u l .  P rze j azd  4 ,  Poland. 

The p r e s e n t  s t u d y  was performed t o  compare t h e  e f f i c i e n c y  o f  l ac tose -yo lk  

ex t ende r  (20  m l  11% l a c t o s e  + 5 m l  egg y o l k )  t o  t h a t  o f  c i t r a t e - y o l k  

ex t ende r  (11-20 ml 2.9% sodium c i t r a t e  + 5 m l  egg y o l k )  on fox senen 

p r e s e r v a t i o n .  35 e j a c u l a t e s  o f  h igh  q u a l i t y  were c o l l e c t e d  by e l e c t r o e j a c u -  

l a t i o n  from 1 6  one-year o l d  s i l v e r  fox  males.  C h a r a c t e r i s t i c s  o f  semen 

were : volume, 1 . 3  - 1 . 9  ml; average  d e n s i t y ,  100 x 10 m 1  ; pH, 6 .2  ; 

p3 c o l o u r ,  w h i t i s h  ; c o n s i s t e n c y ,  watery ; sme l l ,  s p e c i f i c .  Each e j a c u l a t e  

was di-  id ed i n  two p a r t s  which were d i l u t e d  wi th  cne  o f  t h e  b o  C 

ex tende r s .  The d i l u t e d  senen was s t o r e d  a t  + 4OC. M o t i l i t y  was observea  

24,  48 ,  72 ,  96 and 120 hours  a f t e r  d i l u t i n g  ; 3 e j a c u l a t e s  were 

deepfrozen a t  - 196OC (8% g l y c e r o l  was added t o  t h e  e x t e n d e r s ) .  The 

r e s u l t s  o b t a i n e d  wi th  bo th  ex t ende r s  were s i m i l a r  : i n  h a l f  o f  t h e  32 

d i l u t e d  e j a c u l a t e s  t h e  r a t e  of mo t i l e  spermatozoa was ove r  30% ; on ly  one 

o f  t h e  f rozen  e j a c u l a t e s  e x h i b i t e d  a  h igh  va lue .  A s  r e g a r d s  deep feez ing ,  

f u r t h e r  s t u d i e s  a r e  needed. 



LIGHT AND SEXUAL CYCLE IN MINK 
EFFECT OF ENVIRONMENTAL FACTORS ON MINK FERTILITY 

Rafael Garcia-Mata Stanislas Jarosz and Boguslav Barabasz 

Catholic Unlvzrsity of Argentina, Facultad de Cieccias Agrarias, Professor 
of F:lr Aninla1 Frodi~ction, Montevideo 1344, 1018-Buenos Aires, Argentina. 

Ohs~rvaticns an? records were made in a mink farm near Mar del Plata. 

Argcr.tina (Latitude 38.5OS), where additional lighting has been rekularly 

used sinc? 1973. They repFesent useful information on the effect of 

~ ~ L i f i ~ i a :  !izhtFng on improving management practice. Artificial lighting 

has acen :!se:! -ince 1976 to advance sexual maturity of young males ir. 

order t: .iiah:+? C t  correspond to the bes-t moments of female receptivity. 

Thz+ ;rsci:ce wzs considered as beneficial in mink breeding and is 

c.;n:;lsterir: wicn physiolopical knowledge about gonads growth process in 

;a!-s durlng 30-30 days prior to beginning of breeding season. Data 

orcren-.-i I ~ - ~  .... c-sncern the effect'of additional light during mating 

seascri (:i F-rfcimance improvment of pubertal females in comparison with 

?es:.!?ti c l  T.dc,-:.i.ar o l d  iernales. Many studies were done on altering 

ph-tc.?e:-ic.d lur i r .2  xating season and its effect on reducing length of 

gestatis:! Ir! 7in:r fe~ales. The purpose of this practice, is to improve 

thc a..'eragr litter size. Mean duration of pregnancy was reduced to 44-45 

:a:,,s, 1 . e  clcs? r o  the theoretical physiological minimum. Average dura- 
L '  .loz r,? snkryonic diapause was shortened on the whole mink farm to 5-6 

dam. In thz fut~re, the problem is to reduce mean length of gestation 
to 40-42 days with further improvement of average litter sizes. 

Department of Fur Animal Husbandry, Agricultural University in Krakow, 
Al. Mickiewicza 24/28, Poland. 

Two-year studies were conducted on two mink farms, an experimental farm 

located in an industrial region and another in an agricultural region. 

During the first year of study, 140 l-year-old mink of standard strain 

on each farm were monitored. During the second year of the experiment 

the animals were transferred from one farm to the other with a view to 

eliminating the genetic factor, and 56 2-year-old mink as well as 140 

l-year-old mink on each farm were observed. Feeding on both farms was 

identical in respect to the composition and nutritive value of the 

rations. The mating system and accomodations were also standardized. 

The basic difference between farms was the enviromental pollution. 
N 

Average dust sedimentation rate on the industrial-area farm was signifi- 0 
Ui 

cantly higher in both years than on the agricultural-area farm, excee- 

ding the norm accepted for the human population. The metal dust fa11 in 

. the industrial area was also significantly higher than that in the 

agricultural region. The higher levels of heavy metals in the industrial 

enviroment were confirmed by the significantly higher levels of Pb in 

liver, kidney and hair of 2-year-old mink. The average conception rate, 

litter size and mortality rate (to weaning) in industrial and agricultu- 

ral areas were as follows, respectively : in the first year 72.2 and 

86.6%, 4.85 and 4.64 kits, 30.08 and 19.7% ; in the second year 

(transferred stock) 74.32% and 70.3%, 5.20 and 4.83 kits, 24.1 and 

20.2%. Fertility and fecundity results were conditioned by both environ- 

mental and hereditary factors. Kit mortality was considerably higher in 

the industrial region. The final productivity results were not affected 

by industrial pollution. 



THE INFLUENCE OF PHOTOPERIODIC CONDITIONS ON FOLLICULOGEKESIS 

AND SEX HORMONE LEVELS IN STANDARD AND SAPPHIRE MINK 

D.V. Klotchkov, R.G. Gulevich and A.A. Kim 

Institute of Cytology and Genetics, 
Branch, Novosibirsk, 630090, USSR. 

Academy of Science of USSR, Siberian 

The influence of two light regimes on mink was studied. These regimes 

iYere xhe following : (1) continuous illumination from 20.6 till 20.7 

and 8-hour daylight from 21.7 till 10.10 (group l), (2) 8-hour daylight 
from 21.7 till 10.10 (group 2). The control animals were exposed to 

natural photoperiod. Eight to 10 females from each group were sacrificed 

in March. The number of follicles in different stages of development 

was counted in serial sections of one ovary ; estradiol and progesterone 

in blood were estimated by radioimmunoassay method. The level of 

estradiol, the number of primordial, growing, ripening and atretic (at 

the early stage) follicles were higher in Standard tnan in Sapphire 

mink. Ihe number of Graafian follicles in Standard mink was 4.7 and in 

Sapphlre vink 5.4 (P 0.05). Under the influence of artificial light 

conditions in Standard mink of group 1, the number of primordial, 

grcwing and atretic (at the early stage) follicles decreased. In 

Sapphire mink af group 1, there was a tendency to increase the number 

of ripening follicles, and a statistically significant increase of 

atretic foliicles (at the early stage) in comparison with the controls. 

In Stanaard mink af group 2, the numbers of antral and atretic 

follicles lecreased ; folliculogenesis of Sapphire mink of group 2 was 

not dii'rerent from that the controls. The level of estradiol in 

Standard mink of both experimental groups had a tendency to decrease 

and that uf progesxerone to increase as compared to the controls. On 

t::. contrary, in Sapphire mink of both groups the level of estradiol 

was nigher and that of progesterone lower than in the controls. 

HORMONAL CONCENTRATIONS IN THE BLUE FOX (Alopex lagopus) 

DURING PREGNANCY AND PARTURITION. 

Ordin MOllerX, Michelle Mcndain-MonvalX*, Adrian Smith and R. SchollerX* 

*Norwegian College of Veterinary Medecine, Postbox 8146 Dep., Oslo 1, 
Norway. - **Fondation de Recherches en Hormonologie, 67-77 boulevard 
Pasteur, 94260 Fresnes, France. 

The purpose of the present paper was to determine the pattern of 

changes in concentrations of progesterone, oestradiol, androgens, LH 

and prolactin during pregnancy, and particularly their day-to-day chan- 

ges around parturition. Progesterone : in all vixens mean levels increa- 

sed rapidly after the LH peak and reached 57.7 18.4 ng/ml (n=8) when 

they went off heat, i.e. 4-6 days after the LH peak. By day 10, the 

mean progesterone concentration was 67.3 15.7 ng/ml. From day 10 to 

25, levels remained high (73.0 2 20.6 ng/ml). A maximal value (93.6 

19.8 ng/ml) was observed between days 16 and 25. After day 25, 

progesterone levels declined gradually to indetectable levels when 
N 

parturition occurred. Oestradiol levels were low throughout pregnancy 
0 

(19.8 10.7 pg/ml). However, in two vixens an oestradiol rise was 

observed around days 30 - 34, in which oestradiol values reached 69.3 
and 53.0 pg/ml. Androstenedione and testosterone concentrations decrea- 

sed irnrnediately after the preovulatory LH peak and remained low throu- 

ghout pregnancy. At parturition the levels of both hormones were below 

100 pg/ml, and they decreased even further after parturition. Luteini- 

zing hormone (LH). plasma LH remained relatively constant throughout 

pregnancy. Basal levels averaged 0.7 ng/ml ; range : 0.4 - 3.3 ng/ml. 

Prolactin. within 2 weeks after the LH peak, plasma prolactin increased 

gradually from a basal level of about 4.0 ng/ml to 12.4 2 2.9 ng/ml two 
days before parturition. One day before parturition the levels were 

found to be 32.7 219.7 ng/ml, and the prolactin concentrations remained 

rather high during the first 10 days after parturition ; range : 7 - 40 



THE ROLE OF LH AND PROLACTIN DURING THE OESTROUS CYCLE 

OF THI BLUE FOX AND THE SILVER FOX 

Michelle Mondain-Monval*, Ordin M$ller**, Adrian Smith** and R. Scholler* 

"Fondation de-Recherche en Hormonologie, 67 bld Pasteur. 94260 Fresnes 
"'Nornegian College of Veterinary Medecine, Postbox 8146 Dep., Oslo 1. 

The sequence of endocrine events which terminate anoestrus, initiate 
the follicular phase and ovulation, and particularly the role of 
luteinlzing hormone (LH) and prolactin (PRL), in the development of 
proestrus and oestrus were determined in two varieties of foxes. The 
pattern of hormonal changes was characterized by an increase of LH, 
androstenedione (A), testosterone (T) and oestradiol (E21 levels before 
the preovulatory LH surge, the steroids reaching a well-defined peak 
value coinciding with the preovulatory LH surge and with the beginning 
of the progesterone (P) rise. The electrical resistance of the vaginal 
rnucus increased during the last 2 3  days of proestrus, reaching a 
rnaximum 2 days after the preovulatory E peak and the LH peak. This 
rnaximum corresponded with the onset of sexual receptivity which occurred 
2 to 5 days after the LH peak, suggesting that the interval behrreen LH 
pear. and ovulation was about 1 to 3 days. In the blue fox, the 
concentration of LH began to increase 3 weeks before the preovulatory 
LH suge (0.86 c 0.16 to 3.96 2 1.71 ng/ml, x ' SD), as did those of A 
(137 2 104 to 370 2 268 pg/ml) and T (80 2 20 to 154 105 pg/ml). E2 
levels began to increase 6-7 days before oestrus. Furthermore several 
rises of LH (up to 38 ng/ml) were detected during this proestrous 
perlod. This progressive rise in LH secretion might be a stimulus for 
thecal androgen biosynthesis resulting in increasing E2 levels and in 
the preovulatory E2 surge. This rise in E2 triggered the LH surge which 
induced ovulation. Furthermore at oestrus, the LH surge, while stimula- 
ting P secretion depressed plasma oestrogen levels. PRL levels remained 
low during proestrus (1.7 to 4.5 ng/ml) and n0 consistent pattern could 
be established at oestrus. A similar pattern of hormonal secretion was 
observed in the silver fox. Nevertheless the length of proestrus, as 
determined by measurement of LH, steroids and electrical resistance, 
was shorter and levels of LH a d  PRL were lower than in the blue fox. 
Proestrous rises of LH were infrequent and steroid levels began to 
increase 2 to l0 days before the preovulatory LH surge. 

PITUARY LH RESPONSIVENESS TO SYNTHETIC LH-RH AT VARIOUS STAGES 

OF THE REPRODUCTIVE CYCLE OF THE FEMALE RED FOX 

Michelle Mondain-Monval* - Maryse Bonnin*+ - Marie-Claude Audy** - R. 
Canivenc+* and R. Scholler* 

*Fondation de Recherche en Hormonologie, 67 Bld Pasteur, 94260 Fresnes. 
**Laboratoire dlEndocrinologie Expérimentale, Université Bordeaux II, 
33087 Bordeaux Cedex. 

The ability of the pituitary to release LH in response to synthetic 

LH-RH was determined at various stages of the reproductive cycle 

(anoestrus, oestrus, post-partum and lactation) of the red fox (Vulpes 

vulpes L.), Two groups of animals were used : 1) females in captivity 

for a year, 2) females recently captured before or after parturition. 

In the first group, pituitary responsiveness to a single i.v. injection 

of LH-RH, which was low during the luteal phase, increased progressively 

with advancing anoestrus. The highest LH values were found during 

proestrus. In the second group, pituitary responsiveness to a single 

injection of LH-RH was reduced by 52% in lactating foxes compared to 

non-lactating foxes treated 3-10 days or 60 days after parturition, In 

tie non-lactating foxes the response observed in May was similar to 

mat observed later during anoestrus (November). In all experiments, 

the time from LH-RH injection to the maximal LH value measured in 

plasma was 15 to 20 min. Plasma LH values returned to preinjection 

levels within 120-150 min. Five injections of LB-RH at 60-min intervals 

in anoestrous, cyclic and post-partum foxes resulted in a progressive 

decrease in pituitary responsiveness : after the first injection the 

responses were typical of those previously obtained in different repro- 

ductive states, but after the following injections they were greatly 

reduced in all cases. 



LUTEOTROPHIC CONTROL OF THE MINK CORPUS LUTEUM DURING 

THE POSTIMPLANTATION ?HASE OF GESTATION 

B.D. Flurohy and K. Rajkumar 

Department o f  Biology, University of Saskatchewan, Saskatoon, Saskatche- 
wan, Canada S7N OWO 

Studies were undertaken to determine the relative significance of the 
hypophyseal factors prolactin (PRL) and luteinizing hormone (LH) in the 
control and maintenance of the mink corpus luteum following embryo 
implantation. Pastel and Pearl variety mink were treated daily with 2 
mg bromocriptine (BC) or 2 mg BC in ethanol and 0.5 mg PRL for 7 days. 
Two groups received bolus injections of 1 or 2 antiserum against ovine 
LH twice on alternate days. One group received 4 injections of an 
antibody against gonadotrophin-releasing hormone (GnRH) on alternate 
days. A control group was injected with the ethanol vehicle. Progestero- 
ne ievels were measureci in blood samples taken on alternate days 
beginning prior to the first treatment and continuing for a further 10 
days. BC treatment reduced progesterone levels within 4 days of the 
first ~njection. This reduction persisted through the 10 days of the 
experimect and could be reversed by concomitant treatment with PRL. 
Antiserum against LH induced a transitory decline in serum progesterone 
followed by recovery to pretreatment levels. Repeated treatment with 
antiserum against GnRH reduced serum progesterone levels to one-fourth 
of pretreatment values with an initial decline appearing within two 
days of the first injection. The second series of experiments tested 
the efficacy of PRL and LH in the induction of progesterone output from 
luteal cells from mink postimplantation gestation in vitro. PRL, LH and 
the combination of PRL and LH were incubated with collagen-dispersed 
luteal cells in the presence or absence of canine high-density lipopro- 
teins (HDL) or low-density lipoproteins (LDL) a putative source of 
cholesterol for progesterone synthesis. PRL but not LH stimulated 
progesterone output. Both KDL and LDL alone stimulated progesterone 
accunulation in incubation media in a dose-dependent fashion with LDL 
10-fold more potent. PRL in combination with LDL enhanced progesterone 
synthesis in luteal cell incubates and LH in high doses in combination 
with LDL was also effective in augmentation of progesterone accwnula- 
tion. Neither LH nor PRL acted in synergy with HDL in increasing 
steroidogenesis. From the results of these two experiments it is 
concludedthat the postimplantation CL of the mink requires both PRL and 
LH as luteotrophic agents. Mink luteal cells utilize plasma lipoproteins 
as substrate for progesterone synthesis. PRL alone can stimulate steroi- 
dogenesis in vitro. PRL at low doses and LH at high doses interact with 
LDL to increase progesterone synthesis. 

USE OF THE DOPAMINE ANTAGONIST PIMOZIDE TO SHORTEN GESTATION IN MINK 

Bruce D. Murphy and K. Rajkumar 

Department of Biology, University of Saskatchewan Saskatoon, Saskatche- 
wan, Canada S7N OWA. 

u 

The dopamine antagonist pimozide was tested to determine the course of 
release of prolactin (PRL) in female mink, to determine whether sustained 
PRL release and activation of the corpus luteum of the period of delayed 
implantation could be achieved and to determine whether precocious 
embryo implantation could be induced. Except where noted below, a dose 
of 0.1 mg was dissolved in 0.1 M acetic acid (pH 3.8) and injected 
subcutaneously. The results indicate that pimozide induced PRL release 
within 1 h of injection to levels which were double those observed in 
vehicle-treated control mink. The elevation peaked at 2 h and persisted 
through 72 h after injection. In a second experiment, mink were treated 
with 3 doses of 0.1 mg pimozide on alternate days beginning on th- sixth 
day after mating (March 18, 20 and 22). Blood samples were taken on the 
fourth day through April 19. PRL was elevated relative to vehicle-treated 
controls through March 26, at which time levels fe11 slightly. A lower 
rate of increase was observed in vehicle-treated controls, and mean PRL 
values converged in both groups on March 30. Peripheral progesterone 
levels were to increase within 4 days (March 22) after the initial 
injection in pimozine-treated mink, but not until 18 days (April 6) in 
vehicle-treated control mink. In anotner experiment, 4 injections of 
pimozide elevated progesterone within 2 days of the first injection and 
abbreviated the period of delayed implantation by 10 days. In field 
trials, 3 injections shortened gestation by an average of l0 days in one 
trials and 5 days in a 'second trial. Two doses of pimozide reduced 
gestation by a mean of 4 days. One injection of pimozide in solution or 
3 injections of pimozide suspended in saline had no effect on the length 
of pregnancy relative to vehicle-treated control mink. The results 
demonstrate that the dopamine antogonist pimozide will induce sustained 
release of PRL in ranch mink. This PRL secretion activates the quiescent 
corpus luteum of the delay phase of gestation and initiates the large 
scale progesterone secretion associated with embryo implantation. Pimozi- 
de acts to abbreviate the length of the preimplantation phase of 
pregnancy thereby reducing overall gestation length. 



SEASONAL VARIATIONS I N  REPRODUCTIVE FUNCTION 

I N  THE MALE BLUE FOX 

Adrian Smith*, Michel le  Mondain-Konval*', O.P.F. Clausenx**, 
Ordin ?4$llerx*+, A .  Aakvaag**** and V. Hansson***. 

'Norwegian Col lege  of  Ve te r ina ry  Medecine, Postbox 81A6 Dep. , Oslo 1 - 
"+Fondation de Recherche en Hormonologie, 67-77 boulevard P a s t e u r ,  
94260 Fresnes ,  France - * * * I n s t i t u t e  f o r  Pathology,  R i k s h o s p i t a l e t ,  
Oslo 1 - **+*Hormone Laboratory,  Aker Hosp i t a l ,  Oslo 5. 

Seasonal v a r i a t i o n s  i n  a  range of  t e s t i c u l a r  parameters  and plasma 

normone concen t ra t ions  were s t u d i e d  i n  r e l a t i o n  t o  environmental f a c t o r s  

(day-length and t empera tu re ) .  Measurements were made o f  t e s t i s  weight 

and volurne, and a n a l y s i s  of  c e l l  con ten t  i n t o  hap lo id ,  d i p l o i d  and 

t e t r a p l o i d  popu la t ions  was performed by means of  DNA flow cytometry.  

The FSH binding capac i ty  of  t h i  t e s t i s  was i n v e s t i g a t e d ,  and blood 

samples were analyzed f o r  plasma concen t ra t ions  o f  LH, p r o l a c t i n ,  

androst rnedione,  t e s t o s t e r o n e ,  oes t radiol -17 p ,  c o r t i s o l  and thyroxine .  

An ;.ricrease i n  t e s t i c u l a r  a c t i v i t y  was observed a l r eady  4-5 months 

be fo r€  the  breeding season dur ing t h e  d e c l i n e  phase of  day-length and 

temperature.  The inc rease  i n  c e s t i s  weight was due p r i m a r i l y  t o  an  

inc rease  i n  t h e  germ c e l l  popula t ion,  culminatini;  i n  a  peak of hap lo id  

c e l l s  co inc iden t  with t h e  onse t  o l  ' ~ h e  breeding season. A dramat ic  

i n c r e a s e  i n  FSH binding was observed dur ing t h e  two-month pe r iod  be fo re  

the  onse t  of  t h e  season.  Plasma LH concen t ra t ions  dur ing t h e  autumn 

rnonths were c l e a r l y  lower than those  found dur ing t h e  r e s t  o f  t h e  y e a r ,  

but  t h e r e  were l a r g e  d i f f e r e n c e s  between i n d i v i d u a l s  sampled a t  t h e  

same time of  yea r .  P r o l a c t i n  l e v e l s  were e l e v a t e d  1-2 months a f t e r  t h e  

season was over .  Androstenedione and t e s t o s t e r o n e  concen t ra t ions  reached 

t h e i r  n i g h e s t  va lues  dur ing t h e  season.  Plasma oes t radiol -17 B l e v e l s  

were a t  t h e i r  h i g h e s t  from November t o  A p r i l  and dec l ined  a s  t e s t o s t e r o -  

ne l e v e l s  f e11  a t  t h e  end of  t h e  season. Plasma c o r t i s o l  concen t ra t ions  

were h i g h e s t  dur ing t h e  win te r  months. There d i d  n o t  appear  t o  be c l e a r  

seasonal  changes i n  plasma concen t ra t ions  o f  thyroxine .  

INCREASING THE REPRODUCTION 

OF NUTRIA DOES IN A GROUP-MATING SYSTEM 

Z s o l t  szendrOx - Miklos Farkas** - T.  Bencze+* - P. Haracsek*. 

"Research Centre  f o r  Animal Breeding and N u t r i t i o ?  H-2101, Godollo Pf 57 
- **SArszentmihhy S t a t e  Farm, H-2053 ~ a r s z e n t m i h a l ~ ,  H-2131, Gödöllo Pf 
57 Hungary. 

The r ep roduc t ive  d i s t r i b u t i o n  o f  does under dry  cond i t ions  i n  a  closed- 

management system has  been s t u d i e d  a t  Sárszentmih6ly S t a t e  Farm. P a r t u r i -  

t i o n  peaks can be seen i n  does k e p t  i n  a  group o f  9-10 females + 1 male. 

Peaks r e c u r r e d  accordinp t o  ges ta t i 'on  t ime and l e n g t h  o f  t h e  r u t t i n g  

cyc le .  A f t e r  grouping,  most of  t h e  does were i n  r u t  and conceveid.  Half 

o f  t h e  animals  were born wi th in  a  week a f t e r  t h e  f i r s t  b i r t h s  and then 

one o r  two p a r t u r i t i o n  peaks were seen every  28 days. 97-100% o f  t h e  

b i r t h s  took p l a c e  wi th in  t h e  f i r s t  60 days.  A second b i r t h  pe r iod  

s t a r t e d  on days 125-130 a f t e r  t h e  f i r s t  b i r t h s .  Th i s  second pe r iod  

seemed t o  be p r o t r a c t e d  wi thout  a  demarcation between it and t h e  t h i r d  

per iod.  According t o  e s t ima t ions  o f  t h e  average r ep roduc t ive  number, 

10-20% o f  t h e  does d i d  n o t  reproduce,  t h a t  is t h e r e  were one o r  two 

s t e r i l e  does i n  each group. The does were pregnant  f o r  70-120 days 

be fo re  t h e  expected t ime of t h e  f i r s t  l i t t e r .  S t e r i l e  does were de tec t ed  

wi th  g r e a t  c e r t a i n i t y  a t  t h i s  t ime o f  pregnancy by t h e  s i z e  o f  t h e  

abdomen and dugs o r  by pa lpa t ion .  The s t e r i l e  does were discarded s o  

t h a t  on ly  p roduc t ive  ones had t o  be f ed .  I f  t h e r e  were one o r  two more 

does i n  t h e  i n i t i a l  group a f t e r  s o r t i p g  o u t ,  remaining t e n  does were a l l  

f e r t i l e  and r ep roduc t ion  r a t e  w a s  i nc resead  by 10-20%. 



C.IRCAU:$S Rt iYTi lNS 3F FHOTOSENSITIVITY AND SEASONAL REPRODUCTION CYCLES 

T N  THE SILVER FOX (Vulpes fulvus Desm.) 

Liidmila Triit 

liis: 'ri:+? ,i Cytology and Genetics, Siberiar! Department of the USSR 
4r :~de. iy  rfi  iciences, Yovosibirsk !:SSR. 

Tne heredirary reorganization of the strict seasonal reproduction pat- 

tern, i .e. the ,4evelopment of the capacity to mate outside the breeding 

season. ,:: one or zhe naln correlated responses to prolonged selection 

3f c;il.<e~. foxes for domestic behavior (tameability). During the experi- 

ments. three groups of females were kept under different photoperiodic 

condltio!is. The total duration of light per day in all the groups was 

ttiz s i m i -  '10 kirsj. This duration corresponded approximateiy to the 

,-,-tirï.i iayiength :>f. the fox mating season (February). The time schedule 

(beg-nning and end of iighX exposure) was different during the diurnal 

cyc;e~ Aiffererlt fox groups. The results indicate that diurnal 

chanpes of pr.ct::serisitivitji art involved in the photoperiodic control 

oi r h c  5easonal sexual. activity of females foxes. Gonadal response to 

ttic ixper.lnental photoperiodic conditions was different in the two fox 

pspi!?at,o::s, rine farmbred (nonselected for behaviour) and the other 

domesticated lseiected for tameability). These results may explain the 

mechanisms of evolutionary reorganization of reproduction from the 

highly siabllizeC seasonal pattern towards di - or polyestricity. This 

rF.r:r,<anization, whizh is associated with the domestication of many 

iiilmal srecies as we?i as with the foxes we selected, may be based on 

rhanges in circadian rhythms of photosensitivity. The role of diurnal 

cyclns oT photosensitivity, not only in the regulation of seasonal 

breedlng, but also in the photostimulation of litter size is discussed. 

SPERM-AGGLUTINATING ANTIBODIES IN FEMALE FOXES 

Maija Valtonen 

Finnish Fur Breeders Association, Helve's Foundation, P.O. Box 5, 
SF-01601 Vantaa 50, Finland 

It is a common belief among fur farmers that breeding blue fox females 

(~lopex lagopus) with silver fox niales (Vulpes vulpes) reduces female 

fertility in the next breeding season. As it is possible to induce 

infertility in experimental females by injected homologous male reproduc- 

tive tract antigens, we tried to determine whether interspecies mating 

produced sperm antibodies in fox females and whether it had an antiferti- 

lity effect. The sperm-agglutination assay was used to determine the 

presence of sperm antibodies in the serum of 35 fox females. Of the 11 

foxes (9 blue and 2 silver) mated with males of the same species, only 
N 

2 had a weak sperm-agglutinating antibody titer of 1:4. Of the 22 blue g 
fox females bred with silver fox males, 10 had sperm antibody titers 

ranging from 1:4 to 1:64. The antibody titers of the 2 silver fox 

females bred with blue fox males were 1:4 and 1:4 and 1 :256 .  

Head-to-head type of sperm agglutination was predominant but heaa-to- 

tail agglutination was also seen. When the titers of sperm antibody 

were reassayed before the next breeding season 6 to 9 months later, the 

titers were only slightly lower. Although anti-sperm antibody activity 

was detected in 54% of crossbred females and the titers remained 

essentially unchanged until the next breeding season, n0 correlation 

between circulating sperm agglutinins and infertility could be found. 
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INTERACTIGN BETWELN PHGTOPERIOD AND AMBIENT TEMPERATURE ON PLASMA 

PROLACTIN A N D  PROGESTERONE LEVEL I N  THE PREGNANT M I N K  

Yassine Chabi,  L i se  Ma,rt inet  and Régine Monnerie 

Cta;,>,c;r, de Phys io log le  h i m a l e  - I n s t i t u t  Na t iona l  de l a  Recherche 
Rgrozomique, 78350 JOUY-EN-JOSAS. 

Mick e x h i b i t  a  s h o r t  embryonic d iapause  which is r e l a t e d  t o  t h e  i nc rea -  

s i n g  a~:ilo:g~h. La te r  is t h e  mating p e r i o d ,  s h o r t e r  is  t h e  pregnancy. 
", , 
i:i.2 dela-c:! iii;plan!;ation pe r iod  is due t o  a  low p r o l a c t i n  (PRL) s e c r e t i o n  

whish p reven t s  t n e  ~ c t i v a t i o n  o f  t h e  corpora  l u t e a  and p roges t e rone  ( P )  

st,:.retiun , sh i rh  begli is  '7 tc 10 days p r i o r  imp lan ta t ion .  I n  t h e  p r e s e n t  

wor-k  w .  h a v e  trlr,: t o  decermine i f  arnbient t e n p e r a t u r e  can i n t e r a c t  w i th  

?.sngr- -i :?.c- ~ k ; ~ c ~ p e r i o r i  +o r e g u i a t e  t h e  o n s e t  o f  t h e  l u t e a l  func t ion .  

; ~ . v i : r i ; .  -w0 <,r,? -n..lr o ld  remales v e r e  bred  twice  on consecu t ive  days 

- *. ., . _,, .d 1,: :,!ai.cbt. rh-.;. kep t  i n  3 rooms under 1 5  h  l i g h t  : 9 h dark  (group 

. , 
i i . l? h ~ l g h t  : 13  k dark (group 2 )  o r  8 h  l i g h t  : 16  h  dark  (group 3 ) .  

Wher. tht: arnbient teniperature ranged between 1 3  and 15°C t h e  plasma PRL 

aT:d P ~ o n c e n t r a t i o n s  never  i nc reased  o r  i nc reased  very  s lowly and wi th  a  

l a r g ?  delay  i n  group 2 and group 3 females  a s  compared t o  group 1 

fernales. Under a  'cemperature ranging between 20 and 23OC t h e  plasma PRL 

and ? i n c r e a s e  was delayed o r  i n h i b i t e d  only  i n  group 3 females .  So t h e  

i r , h i b i t i n g  e f f e c t  o f  s h o r t  days on PRL and P s e c r e t i o n  seems t o  p a r t l y  

depend ori t n e  ambient tempera ture .  I t  is w e l l  e s t a b l i s h e d  t h a t  PRL 

s i c r e t i o n  is tempera ture  dependent ; however t h e  l e n g t h  o f  pregnancy i n  

t h e  mink under n a t u r a l  c o n d i t i o n s  has  never  been shown t o  be r e l a t e d  t 0  

ternperature.  But under o u t  door cond i t i on  t h e  mean ambient tempera ture  

i n  March is  lower t han  15'C. 

ANDROGENIC INDUCTION OF SEXUAL BEHAVIOUR I N  CASTRATED M I N K  

AT THREE DIFFERENT PERIODS OF THE YEAR 

Claudie  Chagvardief f* ,  L i se  Mar t ine t5 ,  Danie l  A l l a in* .  

* S t a t i o n  de  Phys io log ie  Animale - Labora to i r e  des  Pelages  Toisons 
e t  Four ru re s  - I n s t i t u t  Nat ional  de l a  Recherche Agronomique, 78350 
JOUY-EN-JOSAS. 

I n t a c t  and c a s t r a t r e d  mink bea r ing  s i l a s t i c  capsu le s  f i l l e d  wi th  t e s t o s t e -  

rone  (T)  were t e s t e d  f o r  s exua l  behaviour .  The s t imu lus  females were 
- 

i n t a c t ,  ovar iec tomized ( O V  ) o r  ovar iec tomized and implanted wi th  e s t r a -  

d i o l  s i l a s t i c  capsu le s  (OV-+E).  Behaviora l  t e s t  were c a r r i e d  o u t  i n  

March, June  o r  October.  Four e v e n t s  were recorded : buzzing, neck 

g r i p i n g ,  mounting and copu la t ion .  I n  March t h e  fou r  even t s  were d isplayed 

by both  c o n t r o l  and exper imenta l  males in t roduced i n t o  t h e  cage of 

i n t a c t  o r  OV >E females.  Buzzing and neck g r i p i n g  only  was observed when 

t h e  males were i n  t h e  presence  o f  O V -  females .  I n  June ,  du r ing  t h e  N 

pe r iod  o f  t e s t i c u l a r  quiescence ,  buzzing and neck g r i p i n g  were still 2 
di sp l ayed  by i n t a c t  males in t roduced t o  i n t a c t  o r  OV- females .  Mounting 

was a l s o  observed i n  t h e  c a s e  of i n t r o d u c t i o n  t o  OV-+E females.  I n  

October a f t e r  a  long pe r iod  o f  t e s t i s  i n a c t i v i t y ,  t h e  only  behaviour 

recorded was buzzing i n  f r o n t  o f  t h e  OV-+E females .  On t h e  o t h e r  hand 

exper imenta l  androgenized males d i sp l ayed  buzzing and neck g r i p i n g  when 

in t roduced  i n t o  t h e  cage  o f  i n t a c t  o r  @V- females.  Mounting i n  June and 

mounting and c o p u l a t i o n  i n  October were recorded when exper imenta l  males 

were p a i r e d  t o  OV-+E females .  Ln conc lus ion  it seems t h a t  sexual  

behaviour  can be  i n i t i a t e d  by t e s t o s t e r o n e  t r ea tmen t  i n  c a s t r a t e d  male 

mink whatever t h e  p e r i o d  o f  t h e  yea r .  



COMMUN I CAT ION 

L e t t e r s  to t h e  E d i t o r .  

4 t h  INTERNAT I ONAL SC I ENT I F I C CONGRESS 

I N  FUR ANIMAL PRODUCT ION - 

CANADA = USA, 1985. 

ONAL BOARD 
O F  FUR FARM ORGANIZATIONS 

May 21, 1984 

Mr. Gunnar Jdergensen 
Fur Animal Division 
48H Roskildevej 
DK-3400 Hilleroed 
DENMARK 

Suite 120 
450 N. Sunny Slope Rd. 
Brookfield, Wis. 53005 

Dear Friend Gunnar: 

This letter acknowledges yours of May 2 concerning the 4th International 

Scientific Congress in Fur Animal Production. We are pleased that the organization 

has accepted the joint Canadian-American invitation to convene in North America 

four years from now. 

Working with the Canadians, we tentatively are thinking of having the formal 

speaking program at Guelph, Ontario, the site of important mink and fox research, 

and field trips within the nearby area and then down into the midwestern United 

States. We suggest that, since we will be seeing you over here in August, we 

discuss further details at that time. Tony Rietveld will be on hand at the meeting 

iii_ 'vJas11iilgtoïi S-Late. Iii fact, Tony also will address the sl-1or.t course. 

At your convenience, please send along the biographical information which we 

requested. 

Bruce W. Smith 
Administrative Officer 

cc: Dale Schrneltzer 
Anthony Rietveld 



Dr. Cyril E. Adams, mink sc 

Dr. Cyril E. Adams, a brilliant British 
scientist who made many significant con- 
tributions to the advancement of mink 
farming, has died of cancer at Cam- 
bridge, England. One of Adams's final 
published reports appeared on pages 20 
and 22 of the May, 1984 issue of FUR 
RANCHER. 

Intestinal cancer and the resultant 
treatments Adams underwent were both 
painful and at timesharsh. But the scien- 
tist, who was on the staff of the Animal 
Research Institute at Cambridge, never 
slowed down in either his interest or 
performance. 

ADAMS 
Adams was the author of manv scien- 

tific books and papers on a variety of 
animal species. In 1982, he edited the 
significant "Mammaliam Egg Transfer" 
for CRC Press. 

The researcher had addressed a number 
of the annua1 York conferences spon- 
sored by the Fur Breeders Association of 
the United Kingdom. The writers visited 
him on a number of occasions at his base 
in England. 

In 1982, Adains was invited to address 
the annua1 short course of the National 
Board of Fur Farm Organizations at Fort 

deal of time and thought to the fur-bearer 
dies and the people who raise it. By the sum- 

mer of 1983, his studies had advanced so 
Wayne, Ind., but was forced to decline much that he was able to inseminate mink 
because of his medical treatment regimens. surgically with deep-frozen sperni. - 

Mink was not Adams's primary re- Anthony A. Rietvield 
search assignment, but he devoted a great & Bruce W. Smith i 

FUR RANCHER 
Leadership for Fur Farmers 

M r .  J d r g e n s e n  0 1 / 2 0 / 8 4  

For  y o u r  i n f o r m a t i o n :  

T h i s  i s  a  v i ew o f  t h e  exDe- 
r i m e n t a l  mink u n i t  I h a v e  a t  
L a v a l  U n i v e r s i t y  and  which  i s  
l o c a t e d  on a  p r i v a t e  r a n c h  n o t  
v e r y  f a r  f rom Québec C i t y .  L e f t  
i s  t h e  experinlen t a l  k i t c h e n ;  
c e n t e r  i s  t h e  f u r r i n g  s h e d ;  r i g h t  
i s  t h e  b r e e d i n p  s h e d .  

I n c i d e n t a l l y ,  i f  you know o£ 
someone ( i n c l u d i n ?  you o£ c o u r s e )  
who would l i k e  t o  t a k e  a s a b b a t i c a l  
a t  my p l a c e ,  h e  o r  h e r  wnuld  b e  
most welcomed. Even though  Lava1 
U n i v e r s i t y  u s e s  F rench  as w o r k i n p  
l a n g u a g e ,  t h i s  i s  n o t  a n  impediment  
f o r  someone who s o e a k s  E n g l i s h  o n l y .  

Bes t r e g a r d s ,  

René B e l z i l e ,  Ph.D. 
P r o f e s s o r  



F0RSTE 
L D G 4 \ E  DANSK PELSDY LERFORENING 



MINKPRODUKTION. 

(Mink  Production) 

Mink Product ion  i s  w r i t t e n  main ly  f o r  m ink  farmers.  I t  can  b e  used as  
a handbook a n d  i t  a lso  conta ins bas ic  in format ion .  I t  i s  the  r e s u l t s  
of several  a u t h o r s '  con t r i bu t i on  ed i  ted b y  Gunnar Jargensen. The book 
deals w i t h  the fo l l ow ing  main topics: Progress i n  mink  p roduc t ion ;  the  
f u r  f a rmers '  o rgan iza t i on ;  establ ishment of a m ink  fa rm;  rep roduc t ion ;  
anatomy a n d  phys io logy  of the p e l t ;  genet ics a n d  colour  types of m i n k ;  
select ion o f  b reed ing  stock; management; n u t r i t i o n ;  feed product ion ;  qua1 i t y  
contro l  of m i n k  feed; pathology and  hyg iene;  p e l t i n g ,  s k i n  p r e p a r a t i o n  
and s t o r i n g ;  advert isement and market ing .  

The chap te rs  on reproduct ion ,  anatomy and  phys io logy  of the p e l t ,  genet ics 
and co lour  types of mink  and n u t r i t i o n  con ta in  a g rea t  deal of b a s i c  know- 
ledge and  recent  resu l t s  from research work.  I n fo rmat i ve  f i g u r e s  a n d  
comprehensive tab les  i l l us t ra te  the tex t ,  t hus  mak ing  i t  c lea r  despi  te i t s  
advanced contents.  P a r t  of the chapter  on reproduct ion  deals w i t h  p r a c -  
t i ca l  aspects on mat ing .  Management of m ink  throughout  the  y e a r  i s  
thorough ly  descr ibed g i v i n g  usefu l  adv i ce  r e g a r d i n g  the  day to day  work 
i n  the  fa rm.  P e l t i n g ,  s k i n  p repara t i on  a n d  s t o r i n g  a r e  descr ibed step 
by  step a n d  adv ice  i s  g i ven  to achieve the best poss ib le  resu l t .  

The patho logy  a n d  hyg iene chapter  descr ibes i I  l  nesses of v i r a l ,  bac ter io -  
I og i ca l ,  mucological  a n d  paras i to Iog ica I  o r i g i n  a n d  a lso i n tox i ca t i ons ,  
n u t r i t i o n a l  a n d  rep roduc t i ve  d isorders  a n d  def ic iency syndroms. M a i n  
symptoms of most common diseases a r e  g i v e n  i n  k e y  tab les  where reference 
i s  g i ven  t o  the fur-ther tex t ,  thus mak ing  i t  v a l u a b l e  as reference tex t .  
Also c l e a n i n g  a n d  d i s in fec t i on  are h a n d l e d  a n d  adv ice  i s  g i ven  i n  compre- 
hensive tab les .  

By the  sect ions on establ ishment of a mink  fa rm,  the  f u r  b reeders '  o r g a n i -  
za t ion ,  t he  advert isement and marke t ing  of the products  other  impor tan t  
subjects a r e  dea l t  w i t h  and  the serv ice p r o v i d e d  b y  the  f u r  f a rmers '  o rga-  
n i za t i on  i s  accounted fo r .  

Th is  i s  a book con ta in ing  very  much in fo rmat ion  g i v e n  i n  a way t h a t  
i s  easy to apprehend.  I t  describes m ink  f a r m i n g  as the  ve ry  i n t e r e s t i n g  
occupation i t  i s  a n d  besides g i v i n g  v a l u a b l e  adv ice  to a c t i v e  fa rmers  
i t  serves a n  impor tant  purpose fo r  educat ion  of recent1 y establ  ished m i n k  
farmers a n d  poss ib le  f u t u r e  farmers. By the  good e d i t o r i a l  work a n d  
the exce l len t  l a y  out ,  t h i s  i s  a book t h a t  i s  i n s p i r i n g  to r e a d  a n d  where 
in format ion  i s  easy to f i n d .  The head-words i n  the  m a r g i n  a n d  the  head- 
word r e g i s t e r  a d d  to the  impression t h a t  t h i s  i s  a book of g rea t  pedagogic 
v a l u e  g i v i n g  a rev iew of most impor tant  items i n  Danish mink  fa rm ing .  

Anne-Hel ene Tauson 
396 pages, 49 tab les  a n d  231 f i gu res  of wh ich  many a r e  p i c tu res  i n  co lour  . 
In DANH. 



r. w. 811 H K-o B, 
ri. c. W , E = M T ~ E B  

MANUAL ON THE HELMINTHIASES OF FARM ANIMALC. 

PART I I. (HELM INTWS OF B IRDS, WABB I TC AND FUR AN I MAL§, SAN I TAT ION 

AND HYGIENE ON ANIMAL FARMS AND INDUSTRIAL CQMPLEXES, AND PRE- 

VENTION CIF IMFECTION). 

G.I .  T i kov ,  I.S., Dement 'ev, Helm. Lab.  Kazakh Res. Vet. Ins t . ,  

Alma-Ata, USSR. 

The f i r s t  chapter  of t h i s  manual  i s  g i ven  to d iagnos t i c  techniques of Hel- 

m i n t h  in fec t ions  a n d  the 2nd chapter  ou t l i nes  general  methods of cont ro l .  

The fo l l ow ing  chapters  present  the most impor tant  he lmin ths  of chickens 

a n d  tu rkeys ,  ducks  a n d  geese, r a b b i t c ,  a n d  of v a r i o u s  f u r  an ima ls  ( foxes,  

m ink ,  sable,  coypu,  m u s k r a t ) ,  w i t h  b r i e f  notes on the agent responsib le,  

b i o l o g y ,  epizoot io logy,  d iagnos is ,  c l i n i c a l  p i c t u r e ,  p revent ion  and  t rea t -  

ment. A tab le  i s  appended which  sets out  the d r u g s ,  dosages and  t rea t -  

ment per iods  f o r  t he  p r i n c i p a l  Helminth in fec t ions  i n  d i f f e ren t  an imals ,  

i n c l u d i n g  ca t t l e ,  sheep, horses, p i g s ,  v a r i o u s  p o u l t r y ,  r a b b i t s ,  dogs a n d  

other  ca rn i vo res .  The book re la tes  to work done i n  Kazakhstan (USSR). 

Publ  : Alma-Ata, USSR; "Ka ina r " ,  1982. 

160 pp ,  I  I I .  CAB-abstract . 
I n  RUSS. 

Carasstus carussius- Iucustris- npu~ewymov- 3q~hyexuff ~ ~ ~ O M P ) K ~ ~ O V ' K M X  
pP3ep8y~p~Me xo39eda nbti X ~ ~ P U N  x o ~ ~ e d  

P u c  23. Uiii<.i p a m ~ n " j n  cc;>crirobnpi.i ( n o  C .T. r:iprc:'m~, l13Irc) 
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RESEARCH REFERENCES 
NK & FOXES 

1984 Edition 
$1.25 

The Na t iona l  l1,oar<l does  G liave c o p i e s  o i  an'. OL t h e  r e p o r t s  

c i t e d  here i i i  f n r  < l i s t r i ! ?u t i o r i .  P r « f e s s i o i i a l  and s c i e n t i f i c  

jourr ia ls  caii be l o c a t e d  i n  any majox l i t i r a r y ;  l i b r a r i e s  of  

land-gra i i t  u i i i v e r s i t i e s  and c o l l e g e s  a l s o  can  be consu l t ed  

Soiirces of  sone of t h e  p u b l i c a t i o n s  r c f e i - r ed  t o  I iere in :  

Bliie Book of Fur Farmirig, 7535 Of f i ce  R i d ~ e  C i r c l e ,  Eden l ' r a i r i c ,  :.linn. 55344 

Fur Ranche r ,  7535 O f f i c c  Ri.dge C i r c l c ,  fderi  I ' r a i r i r . ,  i.lii111. 55344 

Supplement No. 6, Cornpiled 1984 by t h e  
Clinlz Fariiiers P,esearch Fouiidation, P0 Box 941., Rac inc ,  Idis. 53406 

National Board o l  Fur Farm Organizaltions 
Nat iona l  Roard of Fur 12arr. O r ~ a i i i z a t i o n s ,  S u i t e  1 2 0 ,  450 N .  Sunriv Slupr: ]<d. ,  

B r o o k f i e l d ,  Wis. 53005 

S c i e n t i f u r ,  48 11 R o s k i l d e v e j ,  DK-3401) I l i l l e r o e d ,  1)erinarli ( i n  Eiiglisli)  

I:@ o f f e r  tlie fo l lo i i i i ig  ? u b l i c a t i o r i s  uiiic!; s l i o~ i ld  i . interest you: 

,m\ :!ink: Fa:; G F i t c h :  Fzr::: t o  Cc insu~e r "  S 5  r c s t p a i d  t o  :i. S .  and Canada 
"Pli.nk G Fos Farming Today" S10 p o s t p a i d  t o  U .  S .  and Canada 
"The Sc i ence  of  i i ink h Fos  Farming" S12 p o s t p a i d  t o  U. S .  and Canada 

To o t h e r  d e s t i n a t i o n s ,  add p o s t a g e  f o r  s i x  ounces .  

"Resenrch Re fe rences  on blink 6 Foxes , "  1979 e d i t i o n  $1  p o s t p a i d  (U. S . ,  Canada) 
"P,esearch Ze fe rences  o!] !iinic & Foxes ,"  1981  e d i t i o n ,  $1 .25  p o s t p a i d  (U. S . ,  Canada) 
"3esearch i i e f e r ences  on .link 6 i o x e s , "  1982 e d i t i o n ,  $1.25 p o s t p a i d  (U. S . ,  Canada) 
"Research Re fe rences  on >!ink h Foses , "  1983 e d i t i o n ,  $1 .25 p o s t p a i d  (C .  S . ;  Canada) 

To o t h e r  d e s t i n a t i o n s ,  add p o s t a g e  f o r  tr:o ounces eacli .  

"?!ink Farming i n  t h e  Un i t ed  S t a t e s , "  a  one-page exp lana to ry  f l y e r ,  s i n g l e  co?y 
f r e e  i f  you send a  s e l f - a d d r e s s e d  enve lope  i i i t h  pos t age  f o r  one ounce.  

"Na tu re ' s  J e r r e l s ,  A ) ! i s t o ry  o f  blink Farming i n  t l ie Uni ted  S t a t e s , "  by Bruce bi. Smitli 
a  comprehensive ,  i ndexed ,  i l l i i s t r a t e d  book. $11.58 d e l i v e r e d  i n  U. S .  and Canada; 
e l s e r ihe re ,  add a p p r o p r i a t e  p o s t a g e  f o r  e i g h t  ounces .  

For c u r r e n t  i n fo rma t ion  on mink and fox  f a r n i n g  and sou rces  of  b r eed ing  s t o c k ,  we 
s u g g e s t  Fur  Rancher rnagazine, 7535 O f f i c e  Ridge C i r c l e ,  Ede11 P r a i r i e ,  MN 55344. 
Pe r  yea r  (13  i s s u e s ) ,  $14 U .  S . ,  $15 Canada, $18 e l s ewhere .  

For i n fo rma t ion  on t h e  marketing of  mink and f o x  p e l t s ,  !<e s u g g e s t  Fur Age ideekly, 
127 Il. 30 th  S t . ,  New York, N .  Y .  10001.  $27 p e r  y e a r .  

Techn ica l  r e p o r t s  from around t l ie  world appea r  i n  Eng l i sh  i n  S c i e n t i f u r ,  
45 l? ! l o sk i ldeve j ,  BK-3400 l - l i l l e roed ,  Denmark. h ' r i t e  f o r  s u b s c r i p t i o n  p r i c e .  


