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NOTES 

"11's good l o  gel out again. you hafdly ever see anyone 
during an Ice age." SCIENTIFUR, VOL. 9, NO. 4, 1985. "They cerlainly can't call us unldsntlfled." 

For  36th t imes these Notes h a v e  to be  wr i t t en .  Many fee l ings  pass  b y  my 

m i n d  j u s t  now, where SCIENTIFUR i s  go ing  to enter  i t s  10th yea r  of j u b i -  

lee. The p o s i t i v e  fee l ings  a r e  the  dominant ones. I t  has  been extreme- 

l y  f a c i n a t i n g  to fo l low the  development of SCIENTIFUR, f rom i t s  u n c e r t a i n  

s t a r t  in 1976 u p  to the es tab l ished a n d  apprec ia ted level i t  h a s  reached 

today.  I n  the f u r  an ima l  p roduct ion  i n d u s t r y  SCIENTIFUR i s  not one 

of t he  in format ion  sources r e g a r d i n g  science, p roduct ion  a n d  communica- 

t i o n  - SCIENTIFUR IS THE SCOURCE! We know i t  f rom several  k i n d  le t te rs  

sent to  u s  a n d  from f i r s t  a n d  second h a n d  o r a l  f lowers,  wh ich  we have  

been l i s t e n i n g  to d u r i n g  the  years.  

Also the  i nc reas ing  number of subsc r ibe rs  - today more than  500 - and  

o r i g i n a l  repo r t s  t e l l  us t h a t  there m igh t  be  a f u t u r e  f o r  SC IENTI FUR - 

a lso  a f t e r  the  time where the  en thus ias t i c  amateurs w i l l  leave the  arena.  

D u r i n g  the  years  the readers  d u r i n g  the NOTES have  been a b l e  to fo l low 

the  problems,  the ideas a n d  the progress  of SCIENTIFUR almost i n  a l l  

respect . I n  the s t a r t  - a t  least you r  ed i to r  - h a d  the  f e e l i n g  tha t  

SCIENTIFUR would be r e a d  a n d  apprec ia ted  of much more t h a n  the 500 

subsc r ibe rs  obta ined today.  D u r i n g  the years  we have  h a d  a lot  more 

subsc r ibe rs ,  b u t  especial  l  y p r a c t  i c a l  fa rmers  do not renew the i  r subscr ip -  

t ions .  T h i s  fac t  te11 us  - what a l so  shou ld  be expected - t h a t  the in-- 

f o rma t ion  level  of SCIENTIFUR i s  s u f f i c i e n t  h i g h  to cove r ing  the  requ i re -  

ments f o r  sc ien t is ts ,  adv i se rs ,  teachers, a n d  lead ing people in  the indu-  

s t r y .  

Bu t  t h i s  f a c t  i s  not s u f f i c i e n t  f o r  theeconomical backg round  i n  the fu tu re .  

There fc re ,  one of the tasks  i n  the  10th yea r  of j u b i  lee w i l  l  be  search 

in the  a r e a  fo r  increas ing of the a c t i v i t i e s  of SCIENTIFUR. I n  the f i r s t  

p l a c e  in the  d i rec t ion  descr ibed a t  the  3 r d  I n t e r n a t i o n a l  Sc ien t i f i c  Con- 

gress  in F u r  Animal Product ion ,  namely as  a n  I n t e r n a t i o n a l  I  nforrnat ion 

Center  d e a l i n g  w i t h  t r a n s l a t i o n  serv ice,  p roduc t ion  of educat iona l  mate- 

r i a l  a n d  books r e g a r d i n g  f u r  an ima l  p roduct ion  etc. But  such th ings  



t a k e  t ime, t ime  i s  money, a n d  money canno t  b e  o b t a i n e d  w i t h o u t  f u l l y  

mo ra l  a n d  p r a c t i c a l  s u p p o r t  f r om the  i n d u s t r y  - e s p e c i a l l y  t h e  assoc ia-  

t i ons  o f  p roduce rs ,  l e a d i n g  peop le  i n  t he  i n d u s t r y ,  a n d  t he  l e a d i n g  com- 

p a n i e s  s u p p l y i n g  t h i s  i n d u s t r y .  

O u r  exper iences  f r om p r o d u c t i o n  of t he  E n g l i s h  t r a n s l a t i o n  of t he  famous 

D a n i s h  book MINK PRODUCTION h a v e  l e a r n t  u s  t h a t  i t  i s  d i f f i c u l t  f o r  a 

l o t  o f  peop le  t o  r e a l i z e  t h a t  s e r v i c e  must  s top  i f  i t  s h o u l d  no t  b e  used  

t o  such  a n  ex ten t  t h a t  t he  costs  a r e  covered .  

MINI< PRODUCTION i s  now on  t he  m a r k e t  - a n d  on l  y 600 of  t h e  expec ted  

2000 p r e o r d e r s  h a v e  been executed.  F o r  u s  - whom a r e  r e s p o n s i b l e  f o r  

t he  p r o d u c t i o n  cos ts  o f  t he  book - may o n l y  hope t h a t  a l o t  o f  m i n k f a r -  

mers w i l l  r e a l i z e  t h a t  MINK PRODUCTION i s  no t  a book f o r  p u b l i c  l i b r a -  

r i e s ,  b u t  a handbook  w h i c h  must  t o  a t  e v e r y  s i n g l e  f a rm .  D u r i n g  o r -  

d e r i n g  MINK PRODUCTION you  w i l l  no t  o n l y  h e l p  you rse l f  - y o u  w i l l  a l s o  

s u p p o r t  a se rv i ce ,  w h i c h  i n  t he  f u t u r e  i n t e r d  to  b e  a v a l u a b l e  p a r t n e r  

f o r  y o u  i n  t he  f a r m  p r o d u c t i o n  of  s k i n s .  

Those o f  you  whom no t  ye t  h a v e  done i t  - DO ORDER MINK PRODUCTION 

TODAY. You w i l l  f i n d  a n  o r d e r  fo rm i n  t h i s  i s sue  of CCIENTIFUR. 

MINK PRODUCTION s h o u l d  b e  t he  C h r i s t m a s  g i f t  f o r  y o u r  n i g h t b o u r ,  y o u r  

emp loyers ,  o r  y o u r  c o o p e r a t i n g  w i f e  o r  man.  

A l l  o r d e r s  f o l l o w e d  b y  p repaymen t  w i l l  b e  p romp t  h a n d l e d ,  a n d  t h e  b o o k ( s )  

sent  b y  a i r f r e i g h t ,  so e v e r y b o d y  c a n  h a v e  them in dire t ime t o  p u t  u n d e r  

t he  C h r i s t m a s  t ree.  

Next  y e a r  y o u  w i l  l  b e  a b l e  t o  o b t a i n  t h e  book:  "BEAUTIEC O F  FARM BRED 

FUR ANIMALC - M u t a t i o n s  a n d  Cornbinat ions"  c o n t a i n i n g  more t h a n  150 

c o l o u r  p i c t u r e s ,  t o  p u t  u n d e r  the  C h r i s t m a s  tree. 

W i th  t he  hope t h a t  e v e r y b o d y  w i  l  l  h e l p  u s  t o  i nc rease  the  s e r v i c e  t o  the  

f u r  a n i m a l  p r o d u c t i o n  we w i s h  t o  t h a n k  a l l  o f  you  a n d  send t h e  bes t  

r e g a r d s  t o  a l l  s u b s c r i b e r s ,  c o n t r i b u t o r s  a n d  a d v e r t i s e r ( s ) .  
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Original Report 

The Isoenzymatic Profile of LDH in 
different Organc and Tissues of Farm- 
bred Fur-bearing Animals 
1.  'l'he formation of isoenzymatic LDH spectra in the blood serum of minks ancl 

polar foxes in the ontogenesis 

L. K. Kozhevnikova, V. V. Ostashkova and V. A. Berestov, Institute of Biology, 
Academy of Sciences of the U. S. S. R., Karelian Branch, Pushkinskaya, 1 1 ,  
Petrozavodsk, 18561 0, U.S.S.R. 

Numerous investigations have shown that lactate 
dehydrogenase (LDH), which is key enzyme of the 
glycolysis, changes during individual development 
(Milman, Yurovitsky, 1973; Koroclzkin, 1977). Altera- 
tions are observed both in total activity of the enzyine 
and its isoenzymatic profile. The analysis of the 
changes reveals a number of regularities which 
indicate that at early developmental stages the 
isoenzymatic LDH Spectrum is formed in close 
relation with the conditions of embryo existance, and 
the process of embryogenesis and early postnatal 
ontogenesis are characterized by gradual formation of 
the LDH isoenzymatic profile which is intrinsic to the 
metabolic type of adult animal tissues. 

LDH plays a definite role in the energy supply ofan 
organism. Hence it was interesting to trace the 
formation of isoenzymatic LDH profile in fur-bearing 
animal ontogenesis. 

Studies have been made on farin-bred 1 O-, 20-, 30- 
and 180-day-old minks and polar foxes and adult 
animals. 

Multiple molecular lactate dehydrogenase forms 
(LDH, AP 1.1.1.27) in blood serum were revealed by 
agar gel electrophoresis according to Wiem's (l 959). 
The quantitative ratio of LDH isoenzymes was 
estimated by scanning electrophoregrams (after their 
histochemical staining) on »Chromoscan-200-201~ 
and calculating the percentage ratio of fractions. 

The analysis of experimental results has shown 
serum LDH to be present in five molecular forms in 
fur-bearing animals. All the five LDH fractions from 
rapid anodic (LDH-I ) to slow cathodic (LDH-5) were 
distinctly observed in the enzymograms (fig. l ). In 1 O- 
day-old kits the molecularenzymatic profile was 
dominated by the fifth fraction which accounted for 
the largest part of total activit~ - 59%, whereas the 
portion of LDH-l was smal1 - 8.7%. The domination of 
the fifth cathodic fraction persisted thereafter. 
Besides, in the second decade of life the relative LDH- 
1 content decreased and that of hybrid forms LDH-2, 

LDH-3 and LDH-4 increased. In one-month-old 
animals the ratio of cathodic and anodic frations was 
the same: LDH-5 - 43%, LDH-1 - 5.8%. 

The early postnatal ontogenesis of polar foxes (like 
that of minks) was predominatad by the fifth fraction 
in the molecular LDH profile. In 10-day-old kits it 
comprised one third and in 20- and 30-day-old 
animals almost one half of total activity. Unlike minks 
their LDH-l content was higher. It  is more distinct in 
10-day-old polar foxes where LDH-l fraction 
accounted for 15.4%, whereas in minks it was 8.4%. 
The difference is also very pronounced in adult 
animals. Thus in polar foxes relative LDH-l content 
comprised 46.2% and in minks it was 2.5 times lower, 
i.e. 18.5%. 

According to the existent hypothesis (Dawson, 1964) 
rapidly migrating towards anode isoenzymes LDH-l 
and LDH-2 dominated by H-subunits characterize an 
aerobic type of metabolism, The function of slowly 
migrating isoenzymes LDH-5 involves the reduction 
of pyruvate to lactate, i.e. The catalysis of the last 
reaction of anaerobic glycolysis. 

A shift towards cathodic LDH fractions and lower 
content ofNo (No 1 and2) throughout the wholeperiod 
of early ontogenesis seems to be connected with a 
significant role of anaerobic glycolysis in the energy 
production of growing animals. At this time the 
cathodic fraction total varied within 13-1 5% range, 
i.e. in all cases total lactate dehydrogenase activity of 
serum is due to the preferential content of the enzyme 
M-subunits. 

At early age total serum lactate dehydrogenase 
activity was dependent on the preferential content of 
the enzyme M-subunits with relatively low anodic 
fraction content, whereas in 6-month-old animals the 
portion of the latter apparently increased. In minks 
the total of the 1 st and 2nd fractions comprised 21 %, in 
polar foxes it was 30.6% with a sharp decrease in the 
LDH-5/LDH-l coeficient to 4.46 and 2.01 in minks 
and polar foxes, respectively. The tendency towards 



fig. 2 .  amograms of LDH 
isoengmes in the blood serum 
of minks (A )  andpolar foxes (B) 
of different age. 

. i- Upper numbers - age, days. 

the increased total of rapidly migrating fractions 
persisted also in adult animals. In minks it augmented 
to 29.5% and in polar foxes to 56.2% with a further 
decline in V:I coefficient to 2.02 and 0.50, 
respectively. 

A gradual transition to the dominating portion of 
anodic enzymatic forms witli age is characteristic of 
the ontogenesis of numerous mammals, including 
silver fox, a representative of the predator order of the 
same family to which the polar fox belongs. The 
formation of the definite LDH spectrum in foxes is 
gradual and is well observed on erythrocytes 

(Hlebodarov et al., 1978).During the first month ofsilver 
fox postnatal life its erythrocytic LDH consists of five 
isoenzymatic fractions: from LDH-I to LDH-5. Foxes 
older than a month are already characterized by 
changes in their isoenzymatic LDH spectrum towards 
prevailing LDH-1 and decreased LDH-3, LDH-4 and 
LDH-5 isoenzymes. By the end ofthe third month, i.e. 
at the age of 90-100 days, the definite LDH spectrum 
of erythrocytes is completely formed which consists of 
LDH-1 and LDH-2. It has been experimentally 
shown (Serov et al., 1975; bol bie^^ et al., 1977) that in 
adult polar foxes the isoenzymatic LDH profile of 
erythrocytes is similar to that of silver foxes, and it 
consists of two isoenzymes LDH-I and LDH-2. The 
successive formation of the isoenzymatic LDH profile 
in ontogenesis specified by certain quantitative A/M 
and B/H subunit ratios reflects subsequent activation 
of corresponding genes controlling these subunit 
synthesis during development (Korochkin, 1977). 

The predomination of cathodic fractions in the 
early ontogenesis of fur-bearing animals shows an 
important role of isoenzymes of group A during 
development. This group of subbi ts  is phylo- 
genetically older and it is characterized by species 
specificity. 

It is interesting to note that group A does show 
differences in the molecular profile of serum and 
erythrocytic LDH in adult minks and polar foxes. 
Erythrocytes of polar foxes, except for individual cases 
(Balbierz, 1977), lack both pure LDH-5 isoenzymes 
formed by the combination of (A)M subunits and 
hybrid LDH-3 and LDH-4 (Se?-ou et al., 1975). 
although serum LDH of polar foxes consists of all five 
fractions their relative LDH-5 content is lower than 
that in minks. In this case the molecular LDH profile 
of adult polar fox serum corresponds mainly to the 
general regularity of the fraction distribution 
observed in terrestrial marnmals ( Wilkinson, 1968). In 
all adult polar foxes the relative total anodic fraction 
content (LDH-l + LDH-2) is higher than that of 
cathodic (LDH-4 i- LDH-5), and LDH-I content is 
greater than that of LDH-5. 

In adult minks the inolecular profile of serum LDH 
is somewhat different. Their cathodic fraction total is 
higher than that of anodic. LDH-5 has the largest 
relative activity, and that of LDH-1 is 2.5 fold lower 
than in polar foxes. Such specificity of the molecillar 
profile of serum LDH in minks is not an exception. 
Studies conductod by Saison (1971) have demon- 
strated that the erythrocytic LDH profile for minks 



differs from that for polar foxes. Besides LDH-l and 
LDH-2 typical of erythrocytes it consists of LDH-3 
and LDH-5 in large amounts. 

The departure of the molecular LDH profile of 
mink serum towards the predominance of the 5th 
cathodic fraction seems to be a specific feature of these 
animals. Preference for M subunits of the enzyme 
which are responsible for the anaerobic pathways of 
glycolysis was formed in the course of prolonged 
evolution because the animals had to maintain their 
vital activity when diving under forced hypoxia 
conditions. 
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Summary 
Activity of farmed polecats (.VIus~elu pzrlorius) consi- 

1 sted of a system of sliort burcts of activity alternating 
with rest periods spent inside the nest. The animais , 

were diurnal rather than nocturiial, and they did not 
exhibit any marked cyclic pattern of behaviours. 
Locomotor activity and time spent out of the nest 
increased inarltedly between April and July, and then 
declined to become minimal during December- 
February. The most frequently occuring behavioural 
patterns under farm conditions were locomotion, 
self-grooming, eating, drinking, romping, defecation, 
urination and resting inside and outside the nest. Any 
marked scent-marking behaviour was not observed. 
Aspects of aggressive behaviour was not very evident 
between the sexes. No marked differences in 
behavioural patterns between sexes were found. 
Activity of the animals, particularly during winter, 
was confined to the time of feeding. High rate of 
passage of feed through the digestive tract of the 
polecat was found to be a marlted behavioural 
regulator for this species. The results support the 
conclusion that behavioural patterns of farmed 
animals differ from that of wild ones in a looser 
relation with environmental conditions. 

'The polecat (Mustela pulot-ius) is a carnivore whose 
range extends to the northern edge of the subarctic 
taiga. This small mustelid species has a long sinuous 
body, relatively short legs, blunt face alid small, 
rounded ears (King 1977). Sexual dimorphism, a 
characteristic feature of many Mustelidae, is 
prominent also in polecats, the males being 
considerably larger than the females. Tlie polecat has 
been adopted as commercial fur animal for over the 
few last decades. It has been housed under the same 
conditions traditionally used for the American mink 
(Mustela vison). However, a farming practice which is 
good for the mink is not necessarily optimal for the 
polecat. 

Coinmercial fur animal production aiins at 
optimizing economic profits. This is best acl-iieved 
when the animals' wellbeing is sufficiently guaranted. 
Their wellbeing cannot be measured in absolute 

figures, but it can be evaluated by various figures like 
fur q~iality, body condition, litter size etc. Also modes 
of behaviour in aiiimal in question can provide us 
reliable information of Iiow the animal is adapted to 
certain conditions, how its feeding and farming 
arrangements are related to its behaviour, how these 
arrangements possibly affect its behavioural patterns, 
to which extent behavioural strategy of the species in 
captivity possibly differs from that in wild state etc. In 
most inustelid studies examples of reproductive, 
maternal, aggressive and play behaviour are 
documented (1311-Eibesfelrlt 1955; Laral- C3 Beck/zo~-n 
1974; Poole 1966, 1967, 1972, 1973, 1974), but precise 
data concerning commercially housed mustelid 
species is mainly available for the American mink 
(Kloc/2koo 966; (;erdl 1969, 1970; kTai~u/clino~i 
.lichrnetou 1981 ; Kuly 1983). The expressive behaviour 
of the polecat is to some extent described in tlie nature 
(Baumler 1973; ICing 1977), and description of 
aggressioii and aggressive behaviour are reported in 
captivity (Pool<. 1966, 1967; Pl/eiss-Hiirger l981 ). Under 
farm conditions, however, any marked date are not 
available of the bel-iaviour-al patterns for this species. 

This study describes most fi-equently occuring 
behavioural patterns and their annua1 variation in 
farmeci polecats in an attempt to contrilr>ute 
understanding for behavioural figures of tliis species 
under farin conditions. Besides activity chart 
recorder, date were collected by direct visual 
observations in order to obtaiii a more complete 
behavioural profile tlian that allowed by recording of 
activity with a inechanical chart recorder. One 
purpose of this study was to assess possible sex 
differences as a result of sexual dimorphism among 
tliis species. Finally, tliis study additionally attempted 
to evaluate the most important factors regulating 
behaviour of tliis specie.; iiiider farm conditions. 

Materials anid methods 
, \~ / I j f  C ~ J  

Adult polecats of both sexes wer-e used. The animals 
were exposed to convc~itional farm conditions. All 
animals were farm-born and farmbred, and they were 
caged in wire mesh enclosures 100 x 60 x 40 cm (leiigth 
x width x height). Cylindrical commercially available 
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Fig. l. Annual cycles in photoperiod and temperature. Values 
represent mean of each month. 

styrofoam covered plastic nests (Norcar Ltd.) with an 
inner diameter of 20 cm and a height of 32 cm were 
connected to the cages. Dry oat straw and hay was 
offered to the animals to be used as a bedding material 
inside the nest boxes. The roof of the nests consisted of 
wire-mesh net. For further description of the nests see 
Korhonen G+' Harri (1984). The animals were inspected 
daily, and they remained healthy throughout the 
study. 

The animals were fed twice a day: At 0800 h a.m. 
and 1600 h p.m. Readymixed mink feed and water 
were available ad libitum by conventional procedures. 
The diet was mainly composed of slaughter-house 
offals, fish and cerrals, and i originated from the local 
central feed kitchen of Koillis-Savon Rehu Ltd., 
situated in Juankosko, eastern Finland. For further 
description of the diet see Korhonen & Harri (1985). 

The animals were exposed to out-of-doors 
conditions of normal subarctic climate. Average light 
and temperature conditions during a year are 
illustrated in Fig. 1. 

Procedures 
Behavioural patterns of the animals were monitored 
by two main principles: (1) by means of Miniscript Z 
activity chart recorder. Depression of a treadle by the 
active animal resulted in a mark on the recording 
paper run at  a speed of 1 cm/h. The treadle was 
placed into the middle of the cage. (2) by direct visual 
observations. An observation period started at 0800 h 
a.m. and lasted for 24 hours through the window of 
observation room situated about 2 m from the animal 
cages. The animals were not disturbed and they were 
not aware of their behavioural observations. The 
following behaviours were recorded during the testing 
period: 

Locomotion Ac6vity in which all 4 limbs were 
moving, and the animal displaced 
itself in space. 

Self-grooming Animal licks and paws its own coat, 
face, washing with forepaws. Animal 
shakes up and scrathes its hair coat. 

Drinking Licking water from available water 

CUP 
. Romping Male and female playing together, 

kissing (mose to nose contact), hug- 
ging, jumping etc. 

Defecation Animal pushes its hindquarters 
towards latrines and raises its tail up, 
and defecates. Includes also urina- 
tion which occured in connection 
with defecation. Urination was not 
recorded as own behaviour because 
its reliable recognization in many 
cases was not possible. 

Resting outside 
the nest Animal was laying oiitside the nest 

on the cage floor. No marked move- 
ments observable. 

Inside the nest Animal not in sight, staying totally 
inside the nest box. 

These behaviours were selected on the basis of pre- 
liminary observations, and were found to be the most 
frequently occuring behavioural patterns of captive 
polecats under farm conditions. The other more 
unimportant modes of behaviour are explained in the 
text if necessary. Locomotor activity recordings 
were done during three subsequent years from 1982 to 
1984. Direct visual observations were performed 
during 1983 and 1984. During the first year the 
anirnals were observed only 8 hours from 0800 ha.m. 
to 1600 h p.m., respectively. During 1984 observa- 
tions at once lasted 24 h-period. Three couples were 
simultaneously used for the observations throughout 
this study. Activity of two different couples were 
recorded by means of activity chart recorder. 

Results 
Seusonal changes in activity 
There was a pronounced seasonal variation in the 
amount of daily activity. Locomotor activity and - - - -- - . - - - - - - 

% 

0.seit-grooming 

70 B =nomping 

Fin 

. . . , . . , . . .  
Jan Feb Mar Apr May Jun Jul  Aug Sep Oct NOv Dec 

Fig. 2. Cumulative percentage of behavioural patterns of male 
polecats (N= 3) during the year 1984. 



Table 1. Mean monthly percentuges of most frequently occured behauioural pattelns ?f three polecat males and 
females during the year 1984. 

-P - - -- -P P -- - -- - - 

Month Inside Resting out- Defecation Eating Drinking Self- Loco- Romping 
nest side the nest grooming motion 

J an  8 94,5 0,4 o, 5 o, 1 4,3 0,2 
8 94,8 0,4 0,5 0, 1 4,o 0 2  

Feb 8 86,2 0 2  1 2  0,4 9,7 2 2  
9 86,8 0 2  1,5 o, 1 931 2 2  

Mar d' 82,9 0,4 2,o 0,3 11,4 3,o 
B 84,5 o, 5 & B  0,3 10,9 3,o 

Apr d' 83,9 0 2  0,5 1,9 0 2  0,3 11,5 2,o 
9 85,4 0,3 1 2  0, 1 0 2  10,8 2,O 

May d' 83,9 z,] 0,5 2,2 0,4 0 2  9,9 1,0 . 
3 8737 092 0,5 2,8 038 120 7,8 1,o 

Jun  8 79,5 l , ]  096 2,o 0, 6 0,4 14,3 1,5 
? 75,7 1,5 0, 6 3,1 0,5 1,o 16,l 1,5 

Jul  d' 46,8 18,6 0,5 1,5 0, 5 0, 7 29,7 1,7 
q 462 17,2 0,3 2 2  0,6 1 ,o 21,6 1,7 

Aug 8 73,4 11,3 025 2,3 032 034 10,8 1,1 
e 76,o 10,4 0,5 1,6 0,2 0,6 9,6 1,1 

S ~ P  85,O 0 2  0,5 1,7 0 2  0,6 10,9 0, 9 
Q 88,O o, 1 o, 5 1,l o, 1 094 8,9 0,9 

Oct d 81,l 0, 5 2,1 0,2 0,4 13,7 2,o 
Q 8537 o, 5 1,5 032 034 9,6 2,o 

Nov d 83,4 0,5 2,9 0, 1 0,4 11,8 0,9 
Q 88,4 0,5 1,6 o, 1 0,4 9,1 o, 9 

Dec d 88,8 0,4 1,5 0, 1 8,7 0,4 
9 92,l 0,5 0,9 O, 1 6,O 0,4 

BB=~ocomot ion 

B = n e s t # n g  o u t s ~ d e  
the nesl 

Jan Feb Mar Apr May Jun J"I Aug Sep Oct Nov. Dec 

-- . - - - - - -- 
Fig. 3. Cumulative percentage ofbehavioural patterns 
of female polecats (N = 3) during the year 1984. 

time spent out of the nest increased markedly between 
April and July, and then declined to become minimal 
during December-February (Figs. 2 and 3, Table 1). 
During winter th i  ánim& spent about 95% of their 
daily 24 hours inside the nest. During this time they 
moved occasionally outside the nest to feed or to 
defecate, and no marked long-term activity records 
were observed. Locomotor activity and time spent 
outside the nest increased with decreasing photo- 

period and ambient air temperature, and uice-versa. 
During summer the polecats exhibited relatively high 
activity during the 24 h-period. The intensity of 
locomotor activity became higher during mating 
season in March-April. Seasonal changes were evident 
in the pattern of daily activity. During winter the 
pattern was rather bimodal activity peaks being 
confined to the time of feeding at  about 0800 h a.m. 
and 1600 h p.m., respectively Duringsummer, on the 
other hand, activity was rather equally distributed 
throughout the daylight period (Figs. 4 and 5). 

Circadian activity ~hy thm 
The activity of polecats consisted of a system of short 
burst of activity alternating with rest periods spent in 
the nest. The animals did not exhibit any marked 
cyclic pattern of behaviours. Mean daily activity 
patterns for each months (Table l )  demonstrated that 
the polecat under farm conditions is diurnal rather 
than nocturnal animal. Individual records indicated 
that the animal would be active once or several times 
during some nights, but remained rather inactive 
during some other nights. Particularly during winter 
there did not exist any marked night activities. 
Nocturnal excursions out of the nest were usually 10 
min or less in duration, with very little locomotor 
activity. 
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Behavioural patterns 
Dejkation and urination. No seasonal differences were 
observable in the defecation (Table 1). Polecats 
deposited their faeces daily at the same, definite site 
which was situated in the furthest corner of the cage 
opposite to the nest. All polecats showed typical 
defecation behaviour for this species, i.e. the animal 
pushed its hindquarters towards latrines and raised its 
tail up. Self defecation was rather fast process lasting 
for 5-15 seconds. Before defecation the animals 
regularly sniffed the latrines, and only then turned 
around and defecated. Distribution of defecation 
behaviour during a 24 h-period is illustrated in Fig. 6. 
The animals defecated every 3-5 hours of an average 
4-7 times during a 24 h-period. Generally urination 
occured in combination with defecation. 

Eating. Eating behaviour was concentrated, 
particularly in winter, on feeding times at about 0800 
h a.m. and 1600 h p.m., respectively. Already about 
half an hour before feeding, the animals generally 
became »restless« and active. They often peeped 
around, between carefully listening and walking 
around the cage. They evidently very eagerly waited 
for feed. This was most evident during summer. 
Eating itself lasted generally 5-15 minutes, but the 
individual variation was rather wide. During summer 
period the animals spent more of their time while 
eating than during winter time. However, during 
winter the feed get frozen very quickly. Thus the 
animals were forced to eat all feed they wanted just at 

the feeding times. Is was observed that the animals 
often sniffed the frozen feed but were not able to eat it. 

Drinking. Drinking was concentrated to the 
warmest summer seasons, althouth some drinking was 
observable during late spring (Table 1). Evidently 
drinking behaviour in spring was involved in high 
intensity of mating activity because just during this 
time the animals copulated very actively particularly 
inside the nest, then quickly slipped out of the nest, 
layed for a while motionless on the cage floor, then 
stand up and often licked water. This was most 
emphasized in males. During winter water was offered 
to the animals in combination with feeding. However, 
they did not care about it in general. Any marked 
snow-eating behaviour, furthermore, was not ob- 
served. 
Self-grooming. This behaviour did not occur duririg 
winter time from November to March (Table 1). 
When self-grooming, polecats often very eagerly 
shaked up scratched their coat. Generally this 
behaviour at one time lasted for very short period of 
time. Self-grooming occured most commonly just 
after the animal entered out of the nest. Very often 
animals slipped out only for self-grooming. Figures 
like licking and pawing of the coat were rather rare. 
Face washing often was combined with eating 
pattern. 

Romping and mating process. Romping behaviour was 
evident throughout the year. However, most 



intensively it occured just during the mating time in 
March-April. At this time the couples played aro~ind 
together in between hugging and kissing. Then they 
may run away from each other, soon flirting again and 
romping together. Great individual variation in 
behavioural pattern was evident. Romping behaviour 
did not depend on the time of the day but did occur at 
daytime as well as at night. During mating season 
(March-April) activity of the animals marltedly 
increased, and the animals were active also inside the 
nest. Very often some kind of sclueak was firstly heard. 
Then the whole nest began to shake and swing, after 
which some bedding material would fly around. For a 
while male generally slipped out of the nest, and laid 
motionless limbs streched on the cage floor. After 
short period of rest the male jumped back to the nest 
and the same game started again. Particularly activity 
intensity of males was at  this time high. Copulation 
process was observed outside the nest. Mating process 
was rather vigorous, the male grasping the female at 
the neck and dragging her around. Self the copulation 
was prolonged lasting at its best for over an hour. 

Olfactay communication. As mentioned allove, the ani- 
mals deposited their faeces on particular site called the 
latrines. Also urination occured on the same place 
Any other scent-marking behaviour in combination 
with urination or defecation was not observed. Any 
marking behaviour involviilg body rubbing and anal 
dragging were not evident. However, the animals 
were sometimes found to rub their coat to the cage 

u 

wall but this seemed to be involved in their self- 
groomirig pattern rather than scent-marking. Ani- 
mals very often walked arouiid with their head low, 
snifing the floor, latrines, feed and also the air. Anal 
sniffing and neck nuzzling was also particularly 
evident duririg the mating time. 
:lgglz.r.rion bekauioup-. Aspects of aggressive behaviour 
was not very evident between the sexes. Mainly it 
occured during mating in March-April, aild was 
involved in copulation process in which the male after 
short struggle secured a firm hold on the neck of the 
female and dragging her to and from. Also some kind 
of »dancing« behaviour was sometimes observed. This 
already earlier documented (I'oole 1967, 1973) pattern 
is a form of ritual aggression in which the polecat faces 
its opponent and leaps offthe ground; shalting its head 
while snapping its jaws at the partner. 

Sex d(firencn. 
Males tended to be more active than females, 
particularly during mating season in spring (Table 1) .  
Also time spent outside the nest for resting was highei- 
in males than in females. However, in siich behaviours 
like defecation, eating, drinking or self-grooniing 
there were no marked sex differences. While eating, 
females often tended to carry feed inside the nest and 
eat it there. Stereotypic nioveinent was observed in 
one male during late autumn. Tlie male moved to and 

fi-om the cage side. This lasted at its best 5-1 0 minutes. 
However, this stereotypic niovement was not a typical 
pattern but occured only occasionally. 

Discussiun 
Observatioiis on the daily activity oftlie polecat in the 
wild state show that this species is mainly active at 
night but also reports o11 h~iiitirig beliaviour during 
the daytime are available (Hiiumler 1973; K2ng 1977). 
This nocturnal activity figure is evident also for other 
wild mustelids species. Baumler (1973) studied 
movements of freeliving ermines (n/lz~.rl~la ernzinea) and 
polecats. His results indicated that polecats were 
usually active during nights. Ermines were similarly 
active during winter nights but their activity was 
shifted from night to daytime at tlie beginning of 
March. Nocturnal activity pattern is typical also for 
freeliving mink ((;well 1969, 1970; n/fa~:r/zall 1936). 
Under farm conditions, on the other hand, it has been 
noticed that, for instance, daily activity of farinraised 
mink differ from that of wild one (E~loclzkor~ 1965,1966) 
As in the present study, also activity peaks of ranch 
minks were confined to the time of feeding. Their 
activity, furthermore, seemed to be clianged more 
acyclic and diurnal under farm conditions (Klochkoc 
1966). (;ep-el1 (1970) observed activity pattern of 
freeliving ranch mink, and found that activity pattern 
was characterized by short bursts of activity periods 
alternating with rest periods spent inside the nest. The 
freeliving ranch mink was more dayactive than night- 
active whereas the wild minks were typically 
nocturnal. Besides that daily activity was rather 
evenly distributed throughout the day there were two 
clear pealts in the activity of freeliving ranch mink. 
The activity peaks were concentrated at 7-8 h a.m. 
and 17-18 h p.m., i.e. just with the timeoffeedsupply 
on the farin. Under farm conditions, Kloc/zkou (1965, 
1966) noticed the same phenomenon in farmed minks. 
This was evident also in the present study for the 
polecats. Thus it is obvious that in captive animals 
circadian activity profile differs from that of wild 
aniinals in a looser relation to environmental 
conditions. Nocturnal pattern in the nature is 
evidently adaptation to availability of prey but also 
aimed to avoid possible enemies. t!nder farm 
conditions, however, times of feed supply serve as the 
timers for the circadian clocks. 

The polecats exhibited rather acyclical beliavioiiral 
patterns. It has been found a relationship between 
cyclicity and both basal metabolic rates and feeding 
patterns, particularly in rodents (ilaumgal-dner et al. 
1980). Acyclic patterns appear to be related to high 
energy requirements, feeding throughout the day, 
and a inoderately cold enviionment. This concliision 
mainly holds true also for the polecats. Polecats - like 
many other inustelid species - pay a high energetic 
costs of being long and thiii beca~ise they have to 
sustain higher rates of basal meiabolisin than the 
other mammals of tlie same body weight (HI-OIC'TZ & 



Lasiewski 1972). O n  the other hand, elevated energy 
requirements have additional ecologicai conse- 
quences in the wild state. It selects for the ability to be 
active a great number of time which results in a gveat 
number and variety of prey items which may be 
encountered. 

High number of defecation, firstly, revealed that high 
rate of passage of feed through the digestive tract of 
the polecat is a marked behavioural regulator for this 
species. Even in winter polecats were forced to come 
out of the shelter of nest only for defecation and 
urination 4-7 times a day. The rate offood passage, on 
an average of 3 hours, for polecat, ferret and mink is 
considerably shorter than that of most other 
monogastric species (Sibbald et al. 1962; C'lemens & 
Stevens 1980). These mustelids have a relatively short 
digestive tract of smal1 capacity. Theis intestinal tract 
is only four times the body length (S'ibbald et al. 1962). 
This is in agreement with their behavioural 
characteristics of numerous smal1 meals throughout 
the day (Clzar-let-Ley et al. 1981). High number of 
defecation behaviour, secondly, could to some extent 
be involved in their scent-marking behaviour. This 
was supported by the fact that the animals generally 
sniffed the latrines before defecation. Occasionally 
they also sniffed faeces after defecation. It was also 
noticed that the male would sniff the anus and faeces 
of the female when the female was defecating. Both 
females and males were found to defecate to same, 
particular place. Also Lockie (1 960) noted that wild 
polecats typically deposited urine and faeces at 
specific spots in their territories. Faeces and urine, 
deposited on particular places, have been found to be 
used in the scent coinmunication in wild stoats and 
weasels (1:'rlinge et al. 1982). Such marking behaviour 
seems to be important in the maintenance of 
territories and convey information among individuals 
in a rank order. Under farm conditions, however, 
polecats are often housed so that male and female are 
put together into the same cage. El-linge et al. (1 982) 
reported that tin the stoat dominant animals had a 
higher scent-marking frequency, and that males 
always were dominant to females. In the present 
study, however, there were no marked differences in 
defecation betwcen the sexes. Thus it seems obvious 
that social dominance or rank order in farmed 
polecats cannaot be estimated by their defecation and 
urination behaviour, or that there are no social 
dominance between sexes under farm conditions. 

When the behavioural profile of our farmed 
polecats are compared to those observations achieved 
from wild and captive polecats (1:'ibl-1:'ibesfildt 1955; 
Haumlel- 1973; I,aza~- & Heclclzol-n 1974; I'oole 1966, 1967, 
1972, 1973, 1974; ki'ng 1977; C1 Bi.ss-Hiirgu 1981), it is 
evident that many characteristic features are evident 
also under farm conditions. For instance aggressive 
behaviour, however, which is perhaps the best 
documented for this species ainong mustelids, did not 

play any marked if' any role in the animals studied. 
Features of aggressive behaviour were observed 
niainly during mating time in spring. However, the 
other forms of aggressivity like ritual aggression and 
agonistic behaviour described by Poole (1 967, 1973) 
occured very seldom. In tlie present study the female 
and male were housed in the same cage which possibly 
tends to reduce aggressions betweeri them. In the wild 
state the situation is different because animals meet 
each other rather occasionally. No hunting beha- 
viour, Surthermore, were observed in the present 
study. Under farm conditions there is no need for this 
behavioural pattern because the animals are fed by 
the farmer. 
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Original Report 

Breeding Properties of Mink after 
Relocation from the Southern to the 
Northern Hemisphere 

MDV. L. Jakab and ing. Agr. J. Udvardy, Virágzó Cooperative, Szód, 
Hungary 21 34. 
Late. L. Róna, Unipropel SRLtD., Argentina 

Summary 
Two imports of mink from Argentina to Hungary 
have shown the dificulties in relocation of mink from 
one hemisphere to another. 

Imported 6 weeks old minkkits was delayed 1 year 
in development whereas imported pregnant females 
was able to give 2 births the same year. 

The results are raising both theoretical and 
practical perspectives. 

Objective 
During the last years there was an increaskg interest 
in establishing mink breeding at geographical 
locations, which are completely different in climatic 
and other properties from the natura1 geographical 
occurence of minks. In this way minks, which are 
typical inhabitants of the northern hemisphere were 
succesfully breeded by the Garcia Mata Mink Farm 
at the southern hemisphere in La Plate, Argentina. 

Import from the southern to the northern 
hemisphere possess serious problems to the new 
breeder due to the difference in the breeding period. 
In our experiments discribed below, we tried to 
answer to basic questions which arise after such a 
reacclimatization import. First of all does the mink, 
which is commonly known as a monooestral species 
require 12 months between subsequent breeding 
cycle, or the change of environmental conditions can 
induce a second succesful ovulation cycle within a 
year? Second, which are the most effective technical 
conditions to achieve the best possible production rate 
with minimal time delay? 

Materials 
Our reacclimatization experiments were performed 

in two steps in our fur farm in Szód (close to Budapest, 
Hungary), where foxes, fitches, minks and chinchillas 
have been bred for 5 years. 

In the first step we had imported 6 months old minks 
of wild type color in April 1982 from Argentina 
(Garcia Mata Farm, La Plata). Due to the opposite 
seasonal arrangement on the southern hemisphere the 
breeding period in Argentina in the fall. the peak of 
births is in October. In April the imported animals 

were in the fur developing phase. The hot hungarian 
summer, with f 30° C maximums already in May 
posed serious threat to the qnimals. 

Although there was no loss but the fur changing 
process was disturbed. No production was achieved 
naturally in the first year, because there is no heating 
after April under our geographical conditions, During 
this first year, however the acclimatization of the 
animals was fully achieved as proved by the average 
production rate for March 1983. 

This one year production delay was very 
disadventageous economically. 

In the second step of our experiment performed in 
cooperation with the unipropel Co. (Argentina) we 
tried to overcome this difficulty by importing 70 
pregnant females. The animals were transported to 
Hungary by flight from the Garcia Mata Farm on 
18th of October 1984. Bornings were between 22nd of 
October and 1 st ofNovember. 67 females (96 per cent) 
had produced litter, 3 were empty (4 per cent). Due to 
insufficient milk production 18 females (26,8 per cent) 
could not feed the offsprings. The number of born 
kits were 359 (5,13/female) and the number of 
weaned kits were 288 (4,1 l /female). 

Conditions of experiments 
The animals were fed with slaughter house wastes 
completed with fish meal. The scandinavian type 
mink cages were placed in pavilons covered with thick 
walled plastic foil and protected at both ends with 
straw bales. 

The temperature during the deliveries were 
between f 2O C and +14O C. 

From the fifth day after the first birth we had 
applied 12 hours artificial lightening with 60 W light 
bulbs/sq m2 up to the weaning at the 42nd day. 

10-14 days after the deliveries the outer tempe- 
rature suddenly dropped to +14O C. 

The inner microclimate was stabilized around t 2  
to +5O C by warm air perfusion. 

After the weaning the mothers during a 10 days 
adaptation period were transfered to normal 
scandinavian type mink cages located in pavilons. 
This transfer was performed at 20th of December. 



'1'0 improve the condition ol' i?iorhei,s the ferd was 
supplemented with 4 per cent glucose together with 
extra vitamine B complex and iron (Fe-fumarát). 

During the first production cycle 5 females were lost 
due to pneumonia and liver degeneration. 

Thus the second cycle in January of 1985 was 
started with 65 females. The artificial lightening for 
the adult females was stopped at 20th of December. 
This lightening was, however, continued for the 
youngsters til1 the 1st of February in order to improve 
the feeding. Subsequently the adult females were kept 
under the same conditions as our own fully 
acclimatized mink stock. 

No difference was observed between the beginning 
of heating to the imported females compared with our 
fully acclimatized own mink stock, which was used as 
a controi group. 

Mating was performed between 4th and 25th of 
March. 40 out of 65 females were mated (62 per cent) 
and among these single mating was for 13 females (32 
per cei~t) double niatirig was Tol. (-3 ft.ii~alcs (58 pri. 
cent) and triple mating was for 4 females (l  O per cent). 

1Joi.ning wiei.e betweei~ 24th ol April and 12th of May. 
6 of the 40 mated females remained empty. The total 
number of kits were 113 (1,74/total female); 
(2,83/mated female) and 102 of this 113 kits are still 
alive (1,57/total female); (2,55/mated female). 

The litters are normally developed and the 
condition of the females are good. 

Conclusions 
1. Our  assumption about the sharp distinction 

between the reproduction mechanisms of mono- 
oestral and dioestral species probably has to be 
revised. 

2. Under special conditions as import, possible new 
mutations etc., two cycle productions are theore- 
tically possible under one year. Further investi- 
gations are needed to follow the gate of the sub- 
sequent cycle and the usefiil lifespan of the bree- 
ding stock. 
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HOUSING EXPERIMENTS W ITH BLUE FOXEC I N  1984, 

( ~ y f o r c ö k  med b l å r a v ) .  

S t i g  Moss, ~ o r a n  Ostberg.  

A f t e r  m a t i n g ,  t he  cages of 39, 40 a n d  46 b l u e  f o x  female a t  Maxmo were 

p r o v i d e d  w i t h  a s t a n d a r d  wooden nest box ,  a wooden nest b o x  w i t h  an  

e n t r a n c e  tunne l ,  o r  a wooden nest box  s i m i l a r  t o  t h a t  used f o r  s i l v e r  

foxes.  I n  t he  3 g r o u p s  resp . ,  t he  percen tage of female w i t h  no cubs  7 

d a y s  a f t e r  w h e l p i n g  a v e r a g e d  39, 25 a n d  17, t he  pe rcen tage  of female 

w i t h  n o  cubs  on 30 June 41, 28 a n d  22, a n d  the  number  o f  cubs  on 30 

June p e r  female w h e l p i n g  5.36, 7.25 a n d  7.26. The d i f fe rences  between 

g r o u p  1 a n d  the  o the r  2 g r o u p s  were s i g n i f i c a n t .  

F i n s k  ~ a l s t i d s k r i f t ,  19, 2, 120-121, 1985. 

1 t a b l e ,  3 photos. 

In SWED. CAB-abst ract  . 

EXPERIMENTC WITH CTRAW FOR MINK. 

( s t rö fö rcök  ( m i n k )  . 
S t i g  Moss, ~ o r a n  0s tbe rg .  

F o r  71 m i n k  females whose nest  boxes were l i n e d  w i t h  oa t  s t r a w  ( con t ro l s )  , 
the  number  of  k i t s  b o r n  p e r  mated female a n d  the  pe rcen tage  ' o f  females 

w i t h  n o  k i t s  i n  1983 a v e r a g e d  2.8 a n d  37% resp .  vs.  3,6 a n d  24% f o r  72 

females whose nest  boxes were l i n e d  w i t h  wood s h a v i n g s  (exper imenta l  

g r o u p ) .  I n  1984, t h e  percen tages  of females w i t h  no  k i t s  7 d a y s  a f t e r  

p a r t u r i t i o n ,  on 30 May a n d  on 30 June were 16, 17 a n d  18 resp .  i n  94 

c o n t r o l s  vs.  14, 14 a n d  16 i n  81 exper imenta l  females,  a n d  the  number 

o f  k i t s  p e r  female w h e l p i n g  a v e r a g e d  4.34, 3.81 a n d  3.78 on the  3 dates 

vs .  3.74, 3.70 a n d  3.64. 

F i n s k  ~ a l s t i d s k r i f t ,  19, 2, 124, 1985. 

2 t ab les .  

I n  SWED. 



HOUSING YOUNG SABLEC I N  SMALL CAGES. 

MOIIOAHRK ~ 0 6 o n e ~  B yMeHbilleHHblX Kf leTKaX-  

A.V. Rys lyakov ,  K. I .  Bobryshev,  I .  I .  Bannov. 

120 sables, aged 1 yea r ,  were each housed i n  cages w i t h  a f l oo r  a rea 

of 3240 cmZ (exper imenta l  grooup) o r  5670 cm2 (con t ro l s ) .  For  males 

housed in  the 2 types of cage, body weight  i n  autumn averaged 1268 and  

1258 g resp.,  vs. 951 a n d  939 fo r  female, the d i f fe rence between the 2 

types of housing b e i n g  non-s ign i f i cant .  

K ro l  i kovodstvo  i Zverovodstvo,  G, 7, 1981 . 
1 Table.  

I n  RUSS. CAB-abstract . 

DARKENED SHEDC FOR MINK. 

Yu. D. Koveshnikov.  

Data  were obta ined on Standard,  Sapph i re  a n d  Socklot Pastel  males a n d  

females a l lowed n a t u r a l  l i g h t  from 20 June to  20 Sept. ( g r o u p  l ) ,  n a t u r a l  

l i g h t  f rom 20 June to  20 J u l y  and n a t u r a l  l i g h t  p l u s  8 h of a r t i f i c i a l  l i g h t  

d a i l y  f rom 20 J u l y  t o  20 Sep. (group Z ) ,  a n d  a r t i f i c i a l  l i g h t  f o r  24 h 

d a i l y  f rom 20 June to  20 J u l y  and n a t u r a l  l i g h t  p l u s  8 h a r t i f i c i a l  l i g h t  

d a i l y  from 20 J u l y  to  20 Sep. (g roup 3 ) .  The an ima ls  were cropped a t  

the  b e g i n n i n g  of Nov. (g roup 1 )  o r  a t  the  b e g i n n i n g  of Oct. ( c g r o u ~ s  2 

a n d  3 ) .  For  the 3 co lour  types resp. ,  body weicght of males averaged 

2051, 1828 a n d  2158 g i n  the  1st g roup,  2150, 2051 a n d  2143 g i n  the 2nd, 

a n d  2201, 1983 a n d  2282 g i n  the 3rd.  Corresponding body weights f o r  

the females were 1176, 1031 and 1290 g f o r  the  1st g roup,  1201, 1068 a n d  

1155 g f o r  the 2nd, a n d  1189, 1013 and  1235 g f o r  the 3rd .  The d i s t r i -  

b u t i o n  of sizes, a n d  p r i c e s  obta ined,  among g roups  a n d  co lour  types in -  

d i ca ted  a n d  increased r a t e  of pe l t  development i n  the  3 r d  group.  

K ro l i kovods tvo  i Zverovodstvo,  4, 19, 1984. 

3 Tables. 



THE EFFECT OF GENETIC AND ENVIRONMENTAL FACTORS ON THE DENSITY 

OF FUR IN  VE ILED ARCTIC FOXES. 

BIIRRHLIE I'EHETllqECKkiX il llAPATMUdYDCKU 
QAKTOPOB HA IYCTOTY OWUEHLIR MAlEBHX 

IIECUOB 

G.M. Diveeva, A . V .  Sobol, N.P. Shel ina.  

Fo r  77, 48 and 33 male cubs we igh ing  64-85, 86-98 a n d  100-119 g resp. 

a t  b i r t h ,  p r i m a r y  f o l l i c l e  dens i ty  (pe r  mm2 s k i n  a rea )  ave raged  46, 45 

a n d  44; a t  c ropp ing,  f o r  males we igh ing 5-6 o r  more t h a n  o r  equa l  to 

7 k g ,  the number averaged 2.8 a n d  2.5. For 22 cubs from l  i t t e r s  of 5-9 

cubs,  a n d  2 cubs from l i t t e r s  of more than  o r  equal  to 1 1 ,  b i r t h  weight 

averaged 90.3 and 87.5 g resp. ,  the number of p r i m a r y  f o l l i c l e s  fo er mm2) 

45.7 a n d  44.6, body weight  a t  c r o p p i n g  6.4 and 6.4 k g ,  t h e  number of 

p r i m a r y  fo l l i c l es  a t  c r o p p i n g  3.0 a n d  2.9, and  the number of secondary 

f o l l i c l e s  145 and 140. The h2 of p r i m a r y  f o l l i c l e  dens i ty  a t  b i r t h  was 

0.74 p l u s  o r  minus 0.24, 0.69 p l u s  o r  minus 0.16 and  0.48 p l u s  o r  minus 

0.28 f o r  cubs bo rn  i n  3 consecut ive yea r ,  the corresponding h 2 s  a t  crop- 

p i n g  were 0.71 p l u s  o r  minus 0.20, 0.73 p l u s  o r  minus 0.20 a n d  0.27 p l u s  

o r  minus 0.31. For  cubs b o r n  a t  the beg inn ing ,  in the  m i d d l e  a n d  at  

the  end of May, b i r t h  we ight  averaged 82.6, 86.6 a n d  90.2 g resp. ,  the 

number of p r i m a r y  f o l l i c l e s  p e r  mm2 46.7, 43.7 and  46.7 a t  b i r t h  and 

2.9, 2.8 and  2.8 a t  c ropp ing ,  body weight  a t  c ropp ing  6.7, 6.4 and  6.9 

k g ,  a n d  the number of secondary f o l l i c l e s  p e r  mm2 a t  c r o p p i n g  135, 126 

a n d  144. 

Nauchnye T r u d y ,  Nauchno-I ssIedovateI ' s k i  i l n s t i  t u t  Pushnogo Zverovodstva 
i K ro l i kovods tva ,  26, 90-95, 1981. 

4 tab les ,  4 references. 
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THE MORPHOLOGY OF THE COLOUR ZONES OF UNDERCOAT FIBRES 

I N  VE ILED ARCTIC FOXES. 

G.M. Diveeva,  T.G. Nov ikova,  N.P. Shel ina.  

Data were obta ined on 92 f u r  samples w i t h  5 grades of co lour  i n tens i t y .  

For  the  5 grades (best to poorest)  resp.,  the percentage of pigmented 

h a i r s  a t  the base of the sample ( t h e  rema in ing  h a i r s  b e i n g  wh i te )  aver-  



aged 21.1, 18.2, 12.7, 4.9 and  1 . 1 ,  and the percentage a t  t h e  t i p  14.2, 

11.2, 8.4, 3.1 and  0.6. The length  of undercoat h a i r s  i n  the  base laye r  

of the  sample averaged 25.6 mm, and  the length  of the  undercoat  h a i r s  

fo rm ing  the top l a y e r  (app rox .  40% of a l l  undercoat  h a i r s )  44.4 mm. 

The leng th  of pigmented h a i r s  averaged 42.7 mm vs. 44.4 fo r  w h i t e  h a i r s .  

For  170 Iong-haired,  421 medium-haired and  21 1 sho r t -ha i red  animals, 

g u a r d  h a i r  length was 66-88, 51-65 and  38-50 mm resp.,  t h e  top-layer 

undercoat  h a i r  length  42-64, 36-50 and  30-47 mm, a n d  the w i d t h  of the 

d a r k  zone a t  the base 19-38, 27-32 and  15-35 mm. The c o r r e l a t i o n  of 

the  l igh tness  of b l u e  co lour  w i t h  the w id th  of the zone a t  t he  t i p  of the 

h a i r  was 0.72 fo r  the l i g h t  blues, 0.24 fo r  the medium b l u e s  and  0.28 

f o r  the d a r k  blues. 

Nauchnye T rudy ,  Nauchno-l ssledovatel ' s k i  i I  n s t i  t u t  Pushnogo Zverovodstva 
Kro l  i kovodstva ,  26, 86-89, 1981 . 
2 tab les ,  3 references. 

I n  RUSS. 

THE DENSITY OF GUARD HAIRS I N  ARCTIC FOXES. 

BvopMMposanwe 
ry cPorbi oc+w 

G.M. Diveeva, A . V .  Sobol, N.P. Shel i n a .  y n e c ~ o e  

Sk in  samples were obta ined a t  2 days  of age and  a t  s laugh te r  f rom a r c t i c  

foxes b o r n  over  a 3-year pe r iod  a t  a f u r  fa rm.  I n  1 1 1  cubs,  the densi ty  

of p r i m a r y  fo l  l i c l es  averaged 461mm2 s k i n  area fo r  males we igh ing  64-85 

g a t  b i r t h ,  45.51mm2 f o r  males we igh ing 86-99 g ,  a n d  44.01mm2 f o r  males 

we igh ing  100-118 g.  At s laugh te r ,  the dens i ty  was 2.751mm2 f o r  males 

we igh ing  5.0-5.9 k g ,  2.501mm2 f o r  males we igh ing 6.0-6.9 k g ,  and 

2.421rnm2 fo r  males we igh ing  more than  6.9 k g .  The c o r r e l a t i o n  of the 

dens i t y  of g u a r d - h a i r  f o l l i c l e s  w i t h  body weight  was -0.51 a t  b i r t h ,  and 

0.24 a t  the end of the g rowth  per iod .  The co r re la t i on  of the  increase 

i n  s k i n  a rea  w i t h  the  decrease i n  p r i m a r y  f o l l i c l e  dens i ty  was 0.97. 

The co r re la t i on  of the increase i n  body weight  w i t h  the  increase i n  s k i n  

a r e a  was 0.68. The h2 of  f u r  dens i ty  a t  s laugh te r  was 0.69-0.73, 0.71- 

0.73 a n d  0.27-0.42 i n  the  3 y r ,  and  the h2 of the dens i ty  of p r i m a r y  fo l -  

l i c les  was 0.48-0.73. 

K ro l  i kovodstvo  i Zverovodstvo,  6. 14-1 5, 1982. 

I  n  RUSS. CAB-abstract . 



ACCELERATED MATURATION OF THE COAT IN THE ARCTIC FOXES. 

U.~~_~~CICO'IC)~W~~[M C03DeBBHMII 
G.A. Kuznetsov, A.V. Yakovenko. 

70 a r c t i c  foxes (14 p e r  g roup)  were t r a n s f e r r e d  to a windowless shed a n d  

a l lowed 8-h l i g h t  d a i l y  f rom 1 o r  15 Ju l y  o r  1 o r  15 August,  o r  were a l -  

lowed n a t u r a l  d a y l i g h t  ( con t ro l s ) .  The an ima ls  were k i l l e d  o n  3 October,, 

4 October, 17 October, 1 November, o r  17 November when t h e i r  body weight  

averaged 6.38, 6.79, 6.46, 6.64 a n d  7.07 k g  resp.  The percentage of 

p e l t s  w i t h  the h ighest  undercoat  dens i ty  (5  po in ts  of scale)  wac 54.5, 

21.4, 6.15, 63.6 a n d  72.7 resp., a n d  the  percentage of Class 1 p e l t s  was 

63.6, 42.8, 84.6, 90.9 a n d  90.9. 

Kro l ikovodstvo  i Zverovodstvo, 2, 16-17, 1980. 

2 tables.  
I n  RUSS. 

PRED I CT I NG BODY MEASUREMENTS OF M I NK . 
flPOrHO3HPOBAHHE PAJMEPA HOPOK 

G.A. Kuznetsov, S.A. Mashtak.  

A g r a p h  i s  g i ven ,  based on d a t a  ob ta ined  at  a m u l t i p l i e r  f a rm,  r e l a t i n g  

body leng th  of males w i t h  t h a t  of females, a n d  the r e l a t i o n s h i p  was used 

to  p r e d i c t  the body length  of o f f s p r i n g .  

Kro l  i kovodstvo  i Zverovodstvo, 2, 16-17, 1982. 

1 tab le ,  1 f i g .  CAB-abstract . 
I n  RUSS. 



BODY WE IGWT OF MALES AND THE QIIALI TY OF OFFSPRING. 

MACCA CAMUOB M 
KAadECTBO %BO""M""'BA 

M.K. Makhmudov. 

Female n u t r i a s  (200 and 80 i n  2 groups) ,  aged 14-15 months a n d  weigh- 

i n g  4.5-5.0 k g ,  were mated w i th  males w i t h  a n  a v .  body we ight  of 5.6 

k g  (1s t  g roup of females) o r  8.5 k g  (2nd  g r o u p ) .  I h e  age of males was 

26-28 months, a n d  mat ing  r a t i o  was 1 male: 8 females. For the 2 types 

of ma t ing ,  body weight  of o f f sp r ing  a t  3 d a y s  of age averaged 186 a n d  

231 g resp.  in l i t t e r s  of 3 pups, 175 a n d  217 g i n  l i t t e r s  of 4, 164 a n d  

191 g in l i t t e r s  of 5, and  160 and  186 g i n  l i t t e r s  of 6. Corresponding 

body weights a t  60 days  were 1015 a n d  1175 g ,  978 a n d  1100 g ,  880 a n d  

1030 g ,  a n d  803 a n d  965 g. For male o f f s p r i n g  from l i t t e r s  of 5-6 pups,  

s laugh te red  a t  1 1  months of age, body weight  averaged 4372 a n d  4968 

g i n  the 2 progeny groups,  dressing percentage 52.2 and  56.5, a n d  p e l t  

a rea  2080 a n d  2440 cm2 . 
Kro l  i kovodstvo  i Zverovodstvo,  3,  13, 1982. 

2 tables.  

I  n RUSS. 

E. I .  Ryminskaya.  

For  14 females a n d  15 males captures i n  1979, body weight averaged 2.3 

k g  a t  t r a n s f e r  to  a f u r  f a rm i n  autumn, 4.8 and  5 , 8  k g  resp.  f o r  the 

2 sexes i n  the  fo l  lowing A p r i l ,  and  7.2 a n d  9.5 k g  i n  November. For  

the  young ( a n  ave rage  of 7 l i t t e r s ) ,  body weight  averaged 2.2 k g  f o r  

females a n d  1.8 k g  f o r  males a t  weaning i n  August ,  3.3 and  2.7 k g  i n  

September, 4.9 a n d  4.4 k g  i n  October, a n d  5.9 a n d  5.3 k g  i n  November. 

Whelp ing occur red a t  the end of A p r i l  to  the b e g i n n i n g  of May, a n d  l i t t e r  

size averaged 2.5. 

K ro l i kovods tvo  i Zverovodstvo,  5, 21, 1982. 

2 tables.  CAB-abstract.  
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INCREASING THE QUALITV OF PELTS IN RACCOON DOGC. 

N. I .  S y r n i k o v .  

F o r  61 mat i n g s  between o range-co loured  raccoon dogs,  185 mat  i n g s  between 

o range/s i  l v e r y  an ima l s ,  a n d  254 m a t i n g s  between s i  l v e r y  a n i m a l s ,  the 

percen tages  of o f f s p r i n g  of  d i f f e r e n t  co lou rs  was a s  f o l l ows :  o r a n g e ,  37.8, 

4.3 a n d  1.6 resp .  ; o range-orange/s i  I v e r y  ( a n  i n t e r m e d i a t e  t y p e  between 

o r a n g e  a n d  o range/s i  I v e r y  ) , 26.2, 15.7 a n d  7.1 ; o range /s i  I v e r y  , 21.3, 

37.8 a n d  21.3; o r a n g e / s i I v e r y - s i  I v e r y ,  13.1, 33.0 a n d  35.4; s i l v e r y ,  1 .S, 

9.2 a n d  34.6. F o r  m a t i n g s  of  a n i m a l s  c l a s s i f i e d  a s  f r e e  o f  t he  b roken  

f i b r e  defect  ( 5  p o i n t s ) ,  a n d  f o r  m a t i n g s  of  c lasses 5 x 4 a n d  5 x 3 ( b o t h  

4 a n d  3 h a v i n g  a degree  o f  t he  de fec t ) ,  the  pe rcen tage  o f  c l a s s  4 was 

32.8, 52.1 a n d  45.8, a n d  t he  pe rcen tage  of  c l a s s  3 was  11.6, 13.8 a n d  

22.2. 

K r o l  i kovods t vo  i Zve rovods t vo ,  5, 16-17, 1982. 

I  n RUSS. CAB-abst ract  . 

THE T I M E  FOR CROPP ING FEMALE NOTW IAC FOR PELTC FOLLOWING LACTATION . 
0 cpoKax y6on 

Ha WLFMYPKY C ~ M O K  H ~ T P M W  
G.A. Kuznetsov,  N.A. Tsepkova ,  A.V. Shapova lov .  ~ ~ g m e  R ~ K T ~ Q M C I  

C r o p p i n g  young  females a f t e r  wean ing  t h e i r  1st l i t t e r s  may  r e s u l t  i n  a 

lower  g r a d e  f o r  p e l t s  d u e  t o  b a r e  pa tches  a r o u n d  t ea t s .  Fo r .  22 f i r s t -  

p a r i t y  females, each w e a n i n g  2-9 young  aged  62 d a y s ,  b a r e  pa t ches  mea- 

s u r e d  1-12 cm2 a t  w e a n i n g ;  2 weeks l a t e r ,  7.7% o f  t he  p a t c h e s  were cover-  

e d  w i t h  a f u l  l  g r o w t h  o f  coa t  a n d  39.8% were cove red  in some g r o w t h  of  

coa t ,  a n d  1 month a f t e r  w e a n i n g  the  c o r r e s p o n d i n g  p e r c e n t a g e  were 82.3 

a n d  17.19. Of 71 females d e s t i n e d  f o r  c u l l i n g ,  33 were s l a u g h t e r e d  1 month 

a f t e r  wean ing  i n  w i n t e r ,  a n d  28 were s l a u g h t e r e d  1 month  a f t e r  wean ing  

i n  summer. F o r  the  2 b a t c h e s  resp . ,  the  pe rcen tae  o f  p e l t s  w i t h o u t  b a r e  

pa t ches  was 96.7 a n d  94.6. 

K r o l  i k o v o d s t v o  i Zve rovods t vo ,  5, 16-1 7, 1982. 

1 t ab le .  I n  RUSC. CAB-abs t rac t .  



EFFECT OF AIRCRAFT NOISE ON LOSSES AMONG FARMED MINK DURING 

AND AFTER PARTUR I T I BN. 

(Untercuchungen u b e r  d e n  E i n f l u c s  von ~ l u ~ l a r r n  auf d i e  peri- und 

p o s t p a r t a l e n  V e r l u s t e  beim F a r m n e r z  (tvlustela v ison  f. dom. ) . 
W i l f r i e d  Brach.  

I n  the  s p r i n g  of 1983 a s tudy  was conducted i n  o r d e r  t o  determine the 

i m a g i n a b l e  effects of the  noise of a i r c r a f t  on the b e h a v i o u r a l  sequence 

a n d  r e p r o d u c t i v e  per formance of fa rm-ra ised minks.  

N ine ty -s i x  two yea r  o l d  female s tandard-minks  were i n d i v i d u a l l y  i den t i -  

f i e d  a n d  then a l l o ted  randomly  i n t o  two groups of f o r t y  e i g h t  an imals  

each.  The same commercial  breeder a p p l i e d  a s i m i l a r  b r e e d i n g  manage- 

ment t o  b o t h  groups of minks .  

The m i n k s  to be  tested were in f luenced b y  t h i r t y - s i x  d i r e c t  f l y -ove r  events 

b y  a n  F 4 F "Phantom" j e t  d u r i n g  p regnancy .  Another s i x t y  d i r e c t  f l y  over  

events  o f  a he l i copter  (BO 105) took p lace  j u s t  before,  d u r i n g  a n d  a f t e r  

w h e l p i n g .  

On May 2, when more t h a n  s i x t y  p e r  cent of the females h a d  whelped, 

the  m i n k s  to be  tested were subjected to the s imu la ted  l a n d i n g  approach 

o f  a he l i cop te r  r i g h t  about  t he  mink-shed. 

The o t h e r  g roup was k e p t  a t  the cont ro l  f a r m  w i thou t  b e i n g  in f luenced 

b y  such i n tens i v  a i r c r a f t  noise. 

The f o l  low i n g  parameters concern i n g  the a i  r c r a f t  noi  se were recorded:  

- no ise  of p ressure  leve l  

- r a n g e  of f requency 

- s lope of the s i g n a l  

- d u r a t i o n  of the e f fec t .  

The e f fec t  of the f l y -ove r  events on the m inks  was e v a l u a t e d  b y  use of 

v ideo- techniques.  

The r e a c t i o n  of most female m inks  appeared to be b r i e f  a n d  of l i t t l e  con- 

sequence to on-goi n g  b e h a v i o u r .  The ef fects concern i n g  t y p e  a n d  in ten-  

s i t y  of t he  reac t ion  d i d  not  d i f f e r  f rom noise caused b y  the  d a i l y  rou t i ne  

o f  f e e d i n g  o r  f i l l i n g  u p  the  wa te rbow ls .  No genera l  p a n i c  w i t h i n  the 

test -group was noted. 



The minks  were obv ious ly  showing f a v o u r  to op t i ca l  s t imu lus  in the  way 

of showing objects or ien ta t ion .  Necropsy and  b a c t e r i a l  exarninat ions of 

whelps t h a t  d ied  d u r i n g  the exper iments gave no evidence t h a t  the ways 

of t h e i r  deaths a n d  t h e i r  causes were induced b y  exposure to  a i r c r a f t  

noise. Reproduct ion i n  the t e s t - g r o ~ p  and  the contro l  group,  wh ich  was 

not i n f  l  uenced b y  a i r c ra f t - i nduced  noise cou I d  be considered normal .  

I  n a u g u r a l  D isser ta t ion ,  ~ i e r a r z t l  iche Hochschule, Hannover, 161 p p ,  1983. 

18 p p  of references. 

I n  GERM. A u t h o r ' s  summary. 

EUTHANACIA OF MINK W ITH  CARBON MONOXI DE. 

E. Lambooy, J.A. Roelofs, N. v a n  Voorst. 

Mink  p laced  i n  a box and  forced to i n h a l e  carbon monoxide developed 

some convu ls ions ,  b u t  on l y  a f t e r  the onset of unconsciousness, as sho,wn 

b y  e lectronencephalography , and  the onset of unconsciousness was sooner 

than  w i t h  f i l t e r e d  exhaust  gases. M ink  forced to i n h a l e  f i l t e r e d  exhaust  

gases developed exci  t a t i on  and  cons iderab le  convuls ions dut- ing a phase 

of decrased consciousness. Pure  carbon monoxide i s  recommended f o r  the 

euthanas ia  o f  m ink .  

Veter inary  Record, 115, 14, 416, 1985. 

1 table,  5 references. 

BODY WEIGHT GAINS, DIGECTIBILITY OF FEEDS, RATIONS AND CHOSEN 

HEMATOLOGICAL INDICES OF GROWING POLAR FOXES GIVEN RATIONS WITH 

ADDITION OF FEEDC PRESERVED WITH FORMALDEHYDE. 

(Przyrosty  masy c i a l a  strawnosc sk ladnikow pokarmowych dawk i  i 

wybrane wskazni  k i  hematologiczne rosnacych l isow polarnych,  zywionych 

k a r m a  z dodatkiem pasz konserwowanych formaldehydem). 

Henryk Bieguszewsk i. 

The respect ive  exper iments were c a r r i e d  out  on 48 c l i n i c a l l y  hea l thy  p o l a r  

foxes, d i v i d e d  i n t o  3 groups.  The 1st g roup ( c o n t r o l )  was g i v e n  s t a n d a r d  

r a t i o n ,  i n  wh ich  60% const i tu ted  feeds of an imal  o r i g i n .  The 2nd group 

fed  the r a t i o n ,  i n  which 30% of f resh  o r  f rozen meat- f ish was subs t i t u ted  

b y  the meat- f ish feed preserved w i t h  formaldehyde.  The 3 r d  g roup  was 



fed the r a t i o n ,  i n  which 60% of meat-f ish feed was subs t i t u ted  b y  the  

feed preserved wi  t h  formal  dehyde. 

P o l a r  foxes took wi l l i n g l y  in the r a t i o n s  w i t h  a d d i t i o n  of p reserved feeds. 

The subs t i t u t i on  i n  the r a t i o n  f o r  foxes 30 og 60% of feeds of an imal  o r i -  

g i n  b y  the  meat- f ish feed preserved w i t h  formaldehyde d i d  not exer t  any  

nega t i ve  i n f l uence  on the body weight ga ins .  No worsening o f  d i g e s t i b i -  

l i t y  of const i tuents  of the r a t i o n  con ta in ing  the perserved feed h a s  been 

observed . 

Resul ts  of the i nves t iga t i ons  of hematological  ind ices  suggest t h a t  the 

feed preserved w i t h  formaldehyde does not a f fec t  nega t i ve l y  the h e a l t h  

of foxes. The commercial va lues of s k i n s  of the foxes of exper imental  

g roups approx ima ted  the v a l  ue of sk ins  obta ined f rom contro l  an imals .  

Roczn ik i  Nauk r o l n i c z y c h ,  B, 102, 3, 111-120, 1984. 

4 tables,  17 references. A u t h o r ' s  summary, 

I n  POLH. Summany i n  ENGL, RUCS. 

SEASBNAL CHANGEC IN THE HAEMATBLBGICAL INDICES I N  

PER l PHERAL BLOQD OF CH I NCH I LLW (CH I NCH I L L A  LAN I GER L. ) . 
K.  Jakubow, J. Gromadzka-Ostrowska, B. Zalewska.  

1 .  Changes in n i n e  haematological ind ices  in a d u l t  female a n d  male c h i n -  

c h i l l a  were i nves t iga ted  over  a pe r iod  of 18 months. 

2. A l l  haematological  va lues  were i n  the same r a n g e  both  f o r  females a n d  

males, a l t hough  ceasonal f l uc tua t ions  were more ev ident  i n  the females. 

3. H igh leve ls  o f  the  r e d  blood ce l l s  count (R3C), haemoglobin concentra- 

t i on  ( H b ) ,  mean ceI I  haemoglobin (MCH) a n d  mean co rpuscu la r  haemoglo- 

b i n  concent ra t ion  (MCHC) d u r i n g  the w in te r  months a n d  low leve ls  of these 

parameters d u r i n g  the  summer months were found.  

4 .  The wh i te  b lood ceI Is  count (VJBC) a n d  lymphocyte number ( L )  a lso  

decreased i n  summer, t h e i r  va lues i nc reas ing  d u r i n g  autumn a n d  s p r i n g .  



5. The haematocri t  va lues  ( H t )  a n d  mean ce l l e  volumes (MCV) a r e  h i g h  

d u r i n g  the summer a n d  low d u r i n g  the w in ter .  

I l ~ v m m '  
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Fig. 2. FluctuPin>ns an RBC count. m a n  corpurular \alurner and haemriocnt valmr in Chinrhrllri 
lunrgrr inaks in relation io ihe seau>". Explanriion ol symbols. s e  Fig. I 

Il 

Fig. 3. Ructuitionr in banoglobin amxntnlion. MCH iad MCHC M C W l h  b i p r  lanik in 
retition ia <hc cciron. Exirplanauan of symbois. Fip. I. 

Comp. Biochem. Phys io l .  78A, 4, 845-853, 1984. 

1 tab le ,  6 f i gs . ,  36 references. Authors '  abs t rac t  . 

L.M. Gosl ing,  S. J .  Baker ,  K.M.H. Wr ight .  

T h i s  rev iew of a long-term inves t iga t i on  of f e r a l  coypus ( n u t r i a )  inc ludes 

a n  account of work on 20 w i l d -caugh t ,  p regnant  females kep t  i n  c a p t i v i t y  

u n t i l  they I i t t e red .  The s u r v i v i n g  male o f f s p r i n g  were about  8% heav ier  

t h a n  females a t  b i r t h  (males, 224 p l u s  o r  minus 44 g; females, 208 p l u s  

o r  minus 47 g ) .  

Lac ta t i on ,  wh ich  las ted f o r  7.7 p l u s  o r  minus 1 , O  wk i n  the w i l d ,  lasted 

f o r  10-14 wk i n  c a p t i v i t y .  The food consumption of a sample of l a c t a t i n g  

females was 63% h i g h e r  t h a n  t h a t  of non- Iac ta t ing  females. L a c t a t i n g  

females d i d  not in tervene d i r e c t l y  i n  the access of t h e i r  o f f s p r i n g  to 

teats. Overal  l ,  j u v e n i  les p r e f e r r e d  those teats wh ich  , on average,  were 

s u p p l i e d  b y  the l a rges t  g l a n d s ,  a n d  which presumably  h a d  the h ighest  

m ink  y i e l d .  Wi th in  each l i t t e r ,  male o f f s p r i n g  spent r e l a t i v e l y  more time 

suck ing  from the h ighest  y i e l d i n g  teat ( t h e  2nd) a n d  females r e l a t i v e l y  



more  f r o m  the  lowest y i e l d i n g  tea t  ( t h e  4 t h ) .  Thus,  ma les  seemed to  ob- 

t a i n  more m i l k ,  a n d  t h i s  appea red  to  b e  because t h e r e  was a d i f f e rence  

be tween the  sexes r a t h e r  t h a n  because some males were  b i g g e r  t h a n  fema- 

les.  There  was n o  ev idence  t h a t  i n t r a s e x u a l  we igh t  r a n k  i n f l uenced  ac- 

cess t o  teats .  Ma les  g r e w  f a s t e r  t h a n  females t h r o u g h o u t  l a c t a t i o n  a n d  

w e a n i n g .  They appea red  t o  h a v e  a n  i n t r i n s i c a l l y  h i g h e r  g r o w t h  p o t e n t i a l ,  , 

w h i c h  was r e a l  i sed  when t he  food s u p p l  y was p a r t i c u l a r l  y a b u n d a n t .  

Ma les  g r e w  most q u i c k l y ,  r e l a t i v e  t o  females, i n  wk 2-4 of l a c t a t i o n ,  when 

t h e  m i l k  s u p p l y  was h i g h  i n  r e l a t i o n  t o  r equ i remen ts ,  a n d  a f t e r  abou t  

week 7, when u n l i m i t e d  s o l i d  food formed a h i g h  p r o p o r t i o n  o f  t he  d i e t .  

M a l e  g r o w t h  was n e g a t i v e l  y i n f l uenced  b y  l  i t t e r  s i ze ;  t he  s l owe r  g r o w t h  

r a t e  o f  females was no t  a f f ec ted  i n  t h i s  way .  W i t h i n  each  sex,  we igh t  

a t  w e a n i n g  was s i g n i f i c a n t l y  c o r r e l a t e d  w i t h  b i r t h  w e i g h t  (0.55 i n  males 

a n d  0.75 in fema les) .  

Parental Investment by Fernale Coypus 

Symp. zool .  Soc. Lond .  51, 273-300, 1984. 

5 f i g s . ,  10 t ab les ,  43 re fe rences .  CAB-abst ract  . 



GENETICS AND EVOLUTION OF THE L P M  SYSTEM I N  

THE DOMESTIC MINK,  

V. NEW ALLOTYPES Lprn l l  and L p m l 2  AND TWO CATEGORIES OF 

THE GENES IN  THE Lprn FAMILV.  

rEI1ETI4I<h II 3UOJIIO~IIjI Lpm-CILCTCSILI 
ARIEPIIICAlICKOlI IIOPKII 

C 0 0 6 u E H I I E  V .  I3OBLIE AJIJIOTIInLI Lpmi f II Lpmi2 
H ABE KATEi'OPIIIi I'EHOB B CEJIEBCTBE Lprn 

O.K. B a r a n o v ,  D.K. Bel  yaev ,  T.V.  K u t y a v i n a ,  M.A. S a v i n a ,  V .  I .  Yermolaev.  

Two new a l  l o t ypes  L p m l  l a n d  L p m l 2  o f  t he  Lprn system i n  t he  m i n k  serunl  

a r e  desc r i bed .  L p m l  l h a s  no t  been h e l p f u l  i n  d i s c o v e r i n g  more genotypes  

a n d  phenotypes ,  i n  a d d i t i o n  to  a l r e a d y  known ,  36 a n d  22, r e s p e c t i v e l y .  

As a r e s u l t  of i d e n t i f i c a t i o n  of  t h e  L p m l 2 ,  i t  became poss ib l e  t o  d i f f e r e n -  

t i a t e  m in imum 25 Lprn phenotypes ,  i n s t e a d  o f  22. The L p m l  l gene i s  p re -  

sent i n  seven hap lo t ypes ,  a n d  t h e  L p m l 2  gene - i n  f i v e  of  e i g h t  h a p l o -  

t ypes  o f  t h e  m u l t i g e n e  Lprn f a m i l y .  These h a p l o t y p e s  look a t  p resen t  a s  
6,8,10,12 4,6,8,9,10,11 , l 2  4,6,7,9,10,11 ,12 f o l  lows: L p m  9  LP^  LP^ 9  LP^ 374, 

6,8 ,9,10, Il, 12 1,6,8,9,10,11 1,2,6,7,10,11 4,9,11 , l 2  
, Lpm ,  LP^  LP^ a n d  

2,4,5,7,9,10,11,12 
 LP^ 

The a n t i g e n i c  s p e c i f i c i t y  of L p m l l  was  f o u n d  i n  a l l  i n d i v i d u a l  b l o o d  serum 

samples t a k e n  f r om e leven  spec ies c l ose l y  r e l a t e d  to  domest ic m i n k  a n d  

f rom t h e  i n t e r s p e c i f i c  h y b r i d s  o f  Mus te l i dae ,  t h e  L p m l 2  a n t i g e n  b e i n g  no t  

obse rved  i n  t h e  same serum samples.  The  d a t a  o b t a i n e d  sugges t  t h a t  

the  genes o f  new a l  lo types  be long  t o  d i f f e r e n t  ca tego r i es  of  genes o f  the 
11 6 

Lprn f a m i  l y .  Lprn gene as  w e l l  a s  t h e  Lprn , ~ p m '  a n d  ~ p m "  genes, 

r ep resen ts  t he  ca tego ry  c o m p r i s i n g  r e l a t i v e l y  c o n s e r v a t i v e  genes w i t h  

monomorphic  o r  a lmost  monomorphic  p o p u l a t i o n  pene t rance  i n  a l  l  Mus te l  i- 

dae  spec ies s t u d i e d .  ~~m~~ gene seems t o  b e  r e l a t e d  t o  ano the r  c a t e g o r y ,  
1 2 3 4 5 8 

i n c l u d i n g  Lprn , Lpm Lprn , Lprn , Lprn , ~ p m ~  a n d  Lprn , whose members 

a r e  p h e n o t y p i c a l  l y  on l  y expressed  i n  domest ic  m i n k  a n d  cause  a lmos t  a l  l  

t ypes  o f  g e n o t y p i c  v a r i a b i l i t y  f o r  t h e  Lprn system. 

Genet i ka ,  USSR, 20, 7, 1190-1204, 1984. 

3 f i g s . ,  4 t a b l e s ,  2 re ferences.  A u t h o r s '  summary.  

I n  RUSS. Summary i n  ENGL. 



I NTERSPEC I F I C ANP I GEN IC VAR I A T  ION OF SERUM PROTE I NS I M 

THE FAM I L Y  MUSBEL I BAE (CARN I VORA) . 
NIIEXBWAOBAW A H T W C ' E H H A R ' H ~ M E H ~ U B O ~ R ~  

CbBB8POT0211HMX EEnKOB B CEMEWCT,BE 
MUSRELIDAE (CARNIVORA) 

D.K. Bel  y a e v ,  O.K. B a r a n o v ,  I .  I .  Fomicheva ,  S. 1 .  Sm i rnych ,  D.V. T e r n o v s k y ,  

Ju G. T e r n o v s k a y a .  

I  n t e r s p e c i f  i c  a n t  i g e n i c  d i f f e rences  b y  f  i v e - s i x  p r o t e i n s  c h a r a c t e r i z e d  b y  

t h e  h i g h e s t  r a t e  o f  e v o l u t i o n  i n  p a r t i c u l a r  immunog lobu l i n ,  G, -macro- 
2  

g l o b u  l  i n ,  Lpm- l  i p o p r o t e i n ,  were f o u n d  u s i  n g  t h e  r a b b i  t  i n t e r s e r a  a g a i n s t  

t h e  b l o o d  s e r a  o f  t he  sab le ,  European  m i n k  a n d  po leca t .  The f a c t  o f  

s t e p - l i k e  c h a n g e  o f  t he  IgC s t r u c t u r e  in t h e  domest ic  m i n k  a n d ,  p a r t i a l l y ,  

in  t h e  s a b l e  w h i c h  c a n  b e  i n t e r p r e t e d  a s  a  r e s u l t  o f  a c t i v a t i o n  o f  t h e  

immunog l o b u  l in  genes i n  p h y  logenes is .  The  s e r o l o g i c a l  c loseness was  con- 

f i r m e d  f o r  t h e  s a b l e  a n d  domest ic m i n k ,  t h e  Eu ropean  m i n k  a n d  S i b e r i a n  

m i n k ,  a s  w e l l  a s  t h e  remoteness o f  t h e  Eu ropean  m i n k  f r om  t h e  domest ic  

one, a n d  a weak d i f f e r e n t i a t i o n  o f  t h e  s t oa t  f r o m  t h e  so longoy h a s  been 

shown.  

Zoo log i chesk i  i z h u r n a l  , Moskva  "Nauka" ,  6 3 , 6 ,  91 2-922, 1984. 

Q f  i gs.  , 24 re fe rences .  A u t h o r s t  summary .  

I  n RUSS. Summary in ENGL. 

A COMPARATIVE STUDY OF SERUM AMYLBID a PROTEIN (CAA) 

FROM M INK AND MAN, 

G. M a r h a u g ,  A .L .  B ~ r r e s e n ,  G. H u s b y ,  N. Nords toga ,  

1 .  Serum a m y l o i d  A p r o t e i n  ( C M )  was  i s o l a t e d  f r om m i n k  a n d  human  

serum b y  u l t r a c e n t r i f u g a t i o n  a n d  g e l  f i l t r a t i o n  a n d  c h a r a c t e r i z e d  b y  two- 

d imens iona l  g e l  e l ec t r opho res i s  a n d  Western b l o t t i n g  f o l l owed  b y  a u t o r a d i o -  

g r a p h y  0 

2. SAA was  f o u n d  i n  s i m i l a r  q u a n t i t i e s  i n  t h e  h i g h  d e n s i t y  l i p o p r o t e i n  

(HDL) f r a c t i o n  o f  serum f r om a p a t i e n t  s u f f e r i n g  f r o m  cys temic  j u v e n i l e  

r h e u m a t o i d  a r t h r i t i s  (JRA) a n d  m i n k  s t i m u l a t e d  w i t h  I  i p o p o l y s a c c h a r i d e  

(LP§ ) .  O n l y  v e r y  smal l  q u a n t i t i e s  were  p r e s e n t  in  no rma l  h u m a n  c o n t r o l s  

a n d  no t  d e t e c t a b l e  in norma l  m i n k .  



Fig. 1 .  Gel filtration of delipidated H D L  on  a 5 x 100 cm 
Sephadex (3-100 in 5M guanidine10.l M acetic iicid. 
Samples: 300 mg apoproteins in 30 ml eluent. (A) ApoCIDL 
from human serum. Patient with JRA. -; normal con- 
trols. ( B )  ApoHDL irom mink serum. Endoioxin- 
treaied mink. -; normal controls. Reactivltv with 
antisera to: human albumin (Ann), human ;ipoA-I 
i ...... ). human apoSAA ( 0 0 0 0 0 ) .  and mink AA 
( x x x r j. The material in peak 3. correspondiny to  
human apoA-Il.  is lacking in mink HDL. and the relative 
amount ol' apoC proteins is reduced in normal mink HDL, 
when compared with human H D L  (peaks 4 and 5 in normal 
mink and normal human HDL). The increased proiein 
amount in peak J from both the JRA patient and the 
endotoxin-ireated mink retlects the i n c r e a d  amounis 01' 

apoSAA in these sera. 

ELUTION VOLUME IWl 

3. S t r i k i n g  s i m i l a r i t i e s  were found i n  molecular  we ight ,  i soe lec t r ic  po in t  

a n d  degree of heterogenei t y  fo r  human and  m ink  CAA, whi  l e  immunologic 

cross-react i v i  t y  between the  two species was not found. 

4. I n  cont ras t  to human HDL, mink  HDL was found  not to con ta in  apo-A-H 

a n d  o n l y  minute  amounts of ApoC prote ins.  

Comp. Biochem. Phys io l ,  788, 1 ,  401-406, 1984. 

4 f igs .  , 33 references, Authors i  abs t rac t .  

MECHANISMS INVOLVED I N  CPONTANEOUS OCCURRENCE OF DIPLOID-TRIPLOID 

CH I M,ER I SM I N M I NK ( MUSTELA V I CON) AND CH I CKEN (GALLUC DOMEST I GUS) . 
MEXAll[I~I3llbI CHOIITAIIIIOrO RO31I11IitIOBEliIl~I 

~ / n U & O I f ~ - T P l I ~ , ? O I . I ~ I I O r O  XI/lRIEPI33lI.A 3' 11OI'OIC 
(llUSTELA VISON) 1.I KYP (GALLUS UO1IESTICU.S) 

N.C. Fechheimer, G.K. Isakova,  D.K. Belyaev.  

D i p l o i d - t r i p l o i d  chimer ism has  been repor ted  i n  man a n d  a number of la -  

b o r a t o r ~  and  I  ivestock an imals .  The mechanisms of t h e i r  o r i g i n  remains 

en igmat ic .  One approach i s  to  c a l c u l a t e  f o r  each proposed mechanism 

the expected f requencies of zygotes b e a r i  n g  d i f f e r e n t  gonosomic comp lements 

i n  the  two cel l  l ines .  The samplec observed a r e  then compared w i t h  the 

expectat ions.  The mechanisms t h a t  have  been considered a re :  1 ) f e r t i  l i -  

za t i on  of a b lastomere;  2)  the  second p o l a r  body absorbed i n t o  a b lasto-  

mere; 3 )  f e r t i  l  i za t i on  of the f i r s t  p o l a r  body;  4)  independent f e r t i  l  i za t i on  

of bo th  nuc le i  i n  b inuc lea ted  oocytes; 5 )  f e r t i l i z a t i o n  of the second p o l a r  

body as  wel l  as the  egg;  6)  fus ion  of two eggs. A sample of minks  com- 

p r i s e d  three p r e i m p l a n t a t i o n  embryos, n i n e  post imp lan ta t i on  embryos and  



t h r e e  neonata  l  p u p s  w i t h  gonosome comp I  ements o f  7XX/XXX, 3XX/XXY, 

~ x Y / X Y Y ;  t he  c h i c k s  compr ised  13 embryos a t  one d a y  o f  i n c u b a t i o n ,  one 

a t  f o u r  days ,  a n d  one a d u l t  b i r d  w i t h  gonosome complements of 5 ZZ/ZZZ, 

f ZZ/ZZW, 1 ZW/ZZW a n d  5 ZW/ZWW, I f  i t  i s  assumed t h a t  w i t h i n  each 

spec ies  a l  l  o r  most o f  the  2n/3n ch imeras  a r i s e  due  t o  t he  same mechanism , 
then  t h e  occur rence  o f  a  t y p e  t h a t  h a s  a n  e x p e c t a t i o n  of  ze ro  f o r  a  g i v e n  

p roposed  mechanism e f f e c t i v e l y  e l im ina tes  t h a t  mechanism a s  a source. 

A l  l  o f  t he  c h i c k s  c o u l d  h a v e  r e s u l t e d  f rom o n l y  one mechanism,  i.e. inde- 

penden t  f e r t  i l  i z a t i o n  of  b o t h  nuc le i  a n d  b i n u c l e a t e d  oocy tes. The sample 

of m i n k s  c o u l d  h a v e  r e s u l t e d  f rom the  same mechanism o r  f r om f e r t i l i z a t i o n  

of  a  b las tomere  of a  two-ce l l ,  2n embryo.  

Genet i ka ,  USSR, 20, 2, 2048-2054, 1984. 

2  t ab les ,  31 re fe rences .  

In RUCS. Cummary i n  ENGL. 

A u t h o r s '  summary .  

GENET I C MARKERC. 

r e ~ e ~ ~ y e c ~ ~ e  MapHepbi 
A.M. Mashu rov ,  C . N .  Kash tanov ,  O . M .  B a l a n d i n a .  

B lood  samples o b t a i n e d  f r o m  1300 s i  I v e r  a n d  v e i  l e d  a r c t i c  foxes  were t y p e d  

u s i n g  e l ec t ropho res i s  o n  a c r y  l am ide  a n d  s t a r c h  ge l s ,  a n d  c e l l u l o s e  acetate.  

20 p r o t e i n  a n d  enzyme systems were i d e n t i f i e d ,  a n d  8 were f o u n d  t o  be  

po l ymorph i c .  The  f r e q u e n c i e s  of genotypes T f  AA a n d  T f  BB were 0.338 

a n d  0.662 resp .  i n  s i l v e r  a n i m a l s ,  a n d  0.838 a n d  0.162 i n  v e i l e d  an ima l s .  

P a ~ w q w ~  I ~ ~ B C Y U ~ W W O C T H  anneamm T\ w e m y  
nonynnqwnuw cepeópycro& ( a )  n 8yaneeoW ( B )  no- 
pon necqoB I 

K r o l  i kovods t vo  i Zve rovods t vo ,  4, 15-1 6, 1981 . 
1 tab le ,  1  f i g .  CAB-abs t rac t  . 
I n  RUCC. 



COMPARATIVE CYTOGENETICS OF THREE SPECIES OF CANID 

4. D I STR I BUT ION OF REPET I T I VE DNA SEBUENCES I N TME CHROMOSOMES. 
CI'ABlIIITEiII>H.-ilt[ LI;JITOTEliETlll\A TPES BIII;1OB CO~;:IK1611S 

(C;IRSI\'OHA, C,\SIl).-IE) 

COOEWEIllIE 1V. P.-1CHPEJE.lt:l l l lt:  11.4 XI>O3lOCOYAX llUUTOP~lIC11111SCf~ 
T I O C . ~ E ~ O B . ~ T E . ' ~ ~ ~ I O C T I ~ ~ ~  J11li 

A.S. Graphodatsky , V.A. Potapov, T.P. Lushn ikova .  

Repe t i t i ve  DNA f rac t ions ,  Cot 0-001, of the fox ,  Vulpes f u l v u s ,  a n d  the 

a r c t i c  fox  Alopex lagopus, were used fo r  homo- and  hetero logous i n  s i t u  

h y  b r i d i z a t  ion.  Repeti t i v e  DNA sequences of A. lagopus demonstrate exten- 

s i v e  h y b r i d i z a t i o n  to the a d d i  t i ona l  heterochromatic shor t  arms. Repeti- 

t i v e  DNA sequences of V. f u l v u s  have  no predominated h y b r i d i z a t i o n  s i tes,  

those of the a r c t i c  fox h a v i n g  no such s i tes i n  the chromosomes of fox 

a n d  d i s t r i b u t i n g  a long the whole chromosomes. Repeti t i v e  DNA sequences 

of f ox  show no extensive h y b r i d i z a t i o n  to the add i  t i ona l  heterochromat ic  

arms of a r c t i c  fox chromosomes. 

Genet i k a ,  USSR, 21 , 3, 420-423, 1985. 

1 f i g . ,  1 1  references. 

I  n  RUSS. Summary i n  ENGL. 

Authors '  sumrnary. 

THE EFFECTIVENESS OF SELECTING ARCTIC FOXES ON THEIR RESPONSE 

TO CHANGES IN L I G H I  REGIME. 
3WEK"LIBWOC-b O m P A  maOB C m B  

G.A. Kuznetsov, G.P. I<azakova. 

Data were obta ined on 41 females a n d  14 males a l lowed 5-h l i g h t  d a i l y  

from 1 June to 31 August,  a n d  13 h d a i l y  from 1 Sep. to the  end of the 

ma t ing  season. There were 3 types of female; females t h a t  h a d  mated 

e a r l y  i n  the prev ious  s p r i n g ,  females t h a t  h a d  mated l a t e  i n  the  p rev ious  

s p r i n g ,  a n d  females tha t  h a d  mated e a r l y  i n  the b reed ing  season over 

several  years.  For the males the  da te  on which semen of s t a n d a r d  qua- 

l i t y  was f i r s t  co l lected was 16-22 Oct. The onset of m a t i n g  was obser- 

ved on 9 Oct. f o r  females t h a t  h a d  a l w a y s  mated e a r l y ,  a n d  on 13 Oct 

fo r  those t h a t  h a d  mated e a r l y  in the  p rev ious  s p r i n g ;  of those t h a t  h a d  

mated l a t e  i n  the prev ious  s p r i n g ,  none mated i n  the exper iment .  

Nauchnye T r u d y ,  Nauchno- lss ledoval  te1 ' s k i  i I n s t i t u t  Pushnogo Zverovodstva  
i Krol  i kovodstva ,  25, 10-17, 1981 . 
2 tab les ,  2 references. 

I n  WUSS. 



CELECT I NG YOUNG ARCT I C FOXEC ON BEHAV I OUR . 

V.V. K o s h i t s k i i ,  B.D. B a b a k .  
0 ~ 6 0 ~  MonoAHgHa no noeeAeHNM 

D a t a  we re  o b t a i n e d  on 90 p a i r s  o f  f u l l - s i s t e r s ,  d i s p l a y i n g  e i t h e r  dom inan t  

o r  t i m i d  b e h a v i o u r .  F o r  t h e  2 t ypes  o f  fema le  resp . ,  t h e  a v .  l i t t e r  s ize 

p e r  housed  female was 7.5 a n d  5.9, a n d  p r e w e a n i n g  m o r t a l i t y  of t h e  young  

w a s  13.6 a n d  21.4%. The  d i f f e r e n c e  in l i t t e r  s i ze  was  d u e  t o  t h e  t i m i d  

fema les  h a v i n g  a poore r  m a t i n g  a b i  l i t y .  

Kro1 i k o v o d s t v o  i Zve rovods t vo ,  4, 16-17, 1981. 

In RUSS. CAB-abs t rac t .  

ESTI  MATION OF BREEDING VALUE FOR L I T T E R  S I Z E  I N  MINK BY THE 

D I RECT UPDAT I NG METHOD. 

K. C h r i s t e n s e n ,  H. Hauch ,  N. Glem-Hansen. 

The  p r i n c i p l e s  o f  e s t i m a t i n g  b r e e d i n g  v a l u e  f o r  l i t t e r  s i z e  in m i n k  b y  

t h e  "di r e c t  u p d a t i n g "  method  was d e s c r i  bed.  Some comments a r e  g i  ven  

o n  a p p r o x i m a t i o n s  made f o r  m a k i n g  t h e  d a t a  systems f o r  b r e e d i n g  v a l u e  

e s t i m a t i o n s  a s  streem l i n e d  a s  poss ib l e .  The d i r e c t  u p d a t i n g  method of 

e s t i m a t i n g  b r e e d i n g  v a l u e s  i s  now a p p l i e d  in more t h a n  100 D a n i s h  m i n k  

f a r m s .  

Z.  ~ i e r z u c h t ~  . ~ u c h t ~ s b i o l .  101 , 205-209, 1984. 

2 f i g s . ,  2 t ab l es ,  5 re fe rences .  A u t h o r s l  summary .  

In ENGL. Summary i n  FREN, SPAN, GERM. 

THE PERFORMANCE OF "SABLE" MINK OF THE STANDARD COLOUR. 

A.K. K r i z h i k ,  K.V. Kuzne tsov .  

F o r  52 m a l e  a n d  47 f ema le  Sab le  ( l o n g - h a i r e d )  m i n k ,  a n d  f o r  25 m a l e  a n d  

25 f e m a l e  S tanda rds ,  h e t e r o t y p e  h a i r  l e n g t h  a v e r a g e d  34, 31, 27 a n d  25 

mm resp . ,  kemp l e n g t h  32, 28, 23 a n d  21 mm, a n d  u n d e r c o a t  l e n g t h  21, 

19, 15 a n d  15 mm. F o r  456 Sab le  a n d  4977 S t a n d a r d  fema les  a t  one  f a r m ,  

a n d  570 Sab le  a n d  7106 S t a n d a r d  fema les  a t  a n o t h e r  f a r m ,  w h e l p i n g  r a t e  



was 81 .O, 81.3, 82.6 and 94.1% resp.,  a n d  l i t t e r  size averaged 6.02, 6.49, 

6.00 a n d  6.70 a t  b i r t h  and 3.78, 4.70, 4.21 a n d  5.72 a t  weaning.  The 

charac ters  o f  Sable pe l t s  a r e  described. 

Nauchnye T r u d y ,  Nauchno-lssledovatel ' s k i  i I n s t i t u t  Pushnogo Zverovodstva  
i Kro l ikovodstva ,  25, 3-9, 1981. 

6 tab les ,  1 references. CAB-abstract . 

CROSSES BETWEEN SPEC I ES I N FOX PRODUCT ION. 

( A r t s k r y d s n i n g e r  i ræveprodukt ionen) .  

Out i  L o h i ,  Norodd Nes. 

An i l l u s t r a t e d  descr ip t ion  i s  g i v e n  of the  fo l l ow ing  fox  crosses: s i l v e r  

X b lue ,  s i l v e r  X Lappon ia ,  s i l v e r  X Shadow, s i l v e r  X B lue S ta r ,  r e d  

X Shadow, P la t i num X b lue ,  s i l v e r  >( A rc t i c  Pear l ,  s i l v e r  X a r c t i c ,  A r c t i c  

Marb le  X b lue ,  A r c t i c  Marb le  X Shadow, A r c t i c  Marb le  X A r c t i c  Pear l ,  

a n d  crosses i n v o l v i n g  Sun Glow a n d  Sun glow White foxes w i t h  o the r  spe- 

cies. 

Dansk P e l s d y r a v l ,  47, 2, 65-72, 1984. 

23 co lour  photos. 

I  n DANH. 

THE ARCTIC DAWN FOX - A NEW COLOUR MUTAT ION. 

( A r c t i c  Dawn  av - e n  n y  fa rgmutat ion) .  

L a r s  Elofson, Jack Sevenius. 

An i l l u s t r a t e d  account i s  g i ven  of the  A r c t i c  Dawn fox  muta t ion .  The 

pe l t s  of foxes of t h i s  muta t ion  a r e  s i m i l a r  to those of Blue Shadow foxes 

b u t  w i t h  r e d  i ns tead  of b l u e  g u a r d  h a i r  t i ps .  Mat ings  of an  A r c t i c  Dawn 

male w i t h  b l u e  fox  females resu l ted  i n  90 A r c t i c  Dawn and  30 w h i t e  cubs. 

Chromosome s tud ies  i nd i ca ted  t h a t  A r c t i c  Dawn may be  a b l u e  fox  muta- 

t  ion, 

. . 
~ å r a  P a l s d j u r ,  56, 1 ,  18, 1985. 

1 photo. 

I  n SWED. 



S I LVER FOX COLBUR VAR I E T  I ES. 

(Si l verravens Cargt y per). 

U l l a  Ka ta jamak i .  

The P la t i num,  W h i  te Face, Gold P la t imun,  A r c t i c  Marble,  A r c t i c  M a r b l e  

White, Sun Glow, Cun Glow White, Pear l ,  Bu rgundy ,  Amber, Fawn Glow, 

Dakota Gold, Cinnamon Gold and Autumn Gold fox  mutat ions a r e  descr ibed 

a n d  i l l u s t r a t e d ,  a n d  a n  account i s  g i v e n  of t h e i r  genotypes. 

F insk  ~ a l s t i d s k r i f t ,  19, 1 ,  28-32, 1985. 

10 co lour  photos. CAB-abstract. 

I n  SWED. 

CBLBUR TYPEC OF ARCTIC FOXEC AND FBXES. 

4BETOBME THIM nEC40B H ABCHI( 
L .V.  M i  lovanov.  

Colour types of a r c t i c  foxes and  foxes produced i n  Norway a r e  l i s ted ,  

a n d  a comparison i s  made w i th  types produced i n  the USSR. B lue  a r c t i c  

foxes in Norway a r e  known as vei  led a r c t i c  foxes i n  the USSR. 

K ro l i kovods tvo  i Zverovodstvo,  2, 33-34, 1982. 

I  n RUSC. GAB-abstact . 

LONG-HA I RED M I NK. 

N. I ,  S y r n i k o v .  

For  204 dark-brown,  Paste l ,  Lavender a n d  S i l v e r b l u  pe l t s  f rom long- 

h a i r e d  m i n k ,  l eng th  of the g u a r d  h a i r s  averaged 28.9, 29.0, 28.3 a n d  

26.0 mm resp.  f o r  females, and 30.3, 30.9, 31 .l a n d  34.0 mm f o r  males. 

Corresponding f i g u r e s  f o r  undercoat h a i r s  were 18.1, 19.0, 17.6 a n d  19.0 

mm f o r  females, a n d  18.7, 18.9, 18.7 a n d  2'1 .O mm f o r  males. 

Kro l  i kovodstvo  i Zverovodstvo, 4, 16, 1981. 

2 tab les .  

I n  RUSS. 



THE RELATIONSHIP OF PRODUCTIVITY OF AMBER SAPPHIWE MINK 

WITH AGE. 

CBR3b nPOAYKTWBHOCTH HOPKU 
R HTAPb-C'AflQ.M POBAR C B03PACTOM 

V. \/U Yurchenko,  M.K. Sokolova.  

Reproduc t  i v e  per fo rmance was  b e t t e r  f rom Amber C a p p h i r e  x Si I v e r b l u e  

m a t i n g s  t h a n  f r om m a t i n g s  o f  amber  Sapph i res .  Oes t rus  s t a r t e d  in Amber 

S a p p h i r e  on  10 March ,  w h i c h  was l a t e r  t h a n  i n  m i n k  of  o t h e r  c o l o u r  t y p e s .  

L i t t e r  s i ze  of Amber S a p p h i r e s  was h i g h e s t  a t  2 y e a r  of age.  

Povysh .  p r o d u k t i v n .  zverovod .  i okho t -p romys l .  f a u n i ,  Moscow, USSR, 10-14 
1982. 

3 t ab les ,  4 re ferences.  CAB-abs t rac t .  

I n  RUSS. 

BREED I NG NUTR I AS. 1 e 

G.A. I<uznetsov, N.A. Tsepkova .  

Co lou r  t ypes  a r e  desc r i bed ,  a n d  t h e i r  genotypes a n d  c l a s s i f i c a t i o n  c r i t e r i a  

a r e  t a b u l a t e d .  

K r o l  i kovods t vo  i Zve rovods t vo ,  2, 37-38, 1982. 

2 t a b  les.  CAB-abst r a c t  . 
I n  RUSS. 

BWEED I NG NUTR I AS. 2. 

G.A. Kuznetsov,  N.A. Tsepkova .  

Co lou r  t ypes  a n d  genotypes  a r e  d iscussed.  

K r o l  i k o v o d s t v o  i Zve rovods t vo ,  3, 36-38, 1982. 

3 t a b l e c .  CAB-abst ract  . 

GENETIC PRINC IPLES OF THE PRODUCTION OF WHITE NUTRIAS. 

I'eee~usecaiie OCHOBM 

iipOU3BO~CTBa 

G.A. Kuznetsov.  6 e . n ~ ~  niaypoa H ~ P H ~  

At a f a r m  m a i n t a i n i n g  A z e r b a i j a n  Whi te  n u t r i a s ,  t h e  pe rcen tage  of  p u r e  



w h i t e  o f f s p r i n g  was 76 fo r  mat ings  of wh i te  an imals ,  a n d  25 f o r  mat ings 

of spot ted animals.  Ma t ings  of wh i te  an imals  resu l t  i n  a n  i nc rased  mort- 

a l  i t y  a n d  low f e r t i l i t y  due to a le tha l  effect i n  \F/W homozygotes, and  there- 

f o r e  c ross ing w i t h  S tandard  an imals  i s  used, r e s u l t i n g  in 68.2% of whi te 

o f f s p r i n g  i f  one p u r e  wh i te  pa ren t  i s  used, o r  47.7% i f  one spot ted parent  

i s  used. For I t a l i a n  White n u t r i a s ,  wh i te  colour  i s  con t ro l l ed  b y  the 

recessive genes ta.  For  "Snowwhite" an imals  obta ined b y  c ross ing  mutant 

a n i m a l s ,  both g u a r d  h a i r  a n d  undercoat  a r e  p u r e  whi te,  a n d  t h e  genotypes 

of these an imals  a r e  t a t a v v ,  tstsVv o r  t s t a v v ,  ob ta ined b y  m a t i n g  white, 

be ige  o r  mother-of-pearl a n  imal s  wi t h  "golden" types,  "lemon" (TtaVv or  

TtsVv) w i t h  s i  l ve ry ,  o r  b rown  heterozygotes ( t s t a )  w i t h  be ige  o r  mother- 

o f -pear l  animals.  F e r t i  l i t y  of "Snowwhite" an imals  mated was 25% lower 

t h a n  fo r  the p a r e n t a l  types,  so ma t ing  between Cnowwhite an imals  and 

one of the pa ren ta l  types i s  recommended; such mat ings  r e s u l t  i n  50% of 

w h i  te animals.  Mother-of-pearl an ima ls  appear  to be  heterozygous fo r  

be ige  ( t s )  o r  I t a l i a n  White ( t a ) .  

I  n RUSS. CAB-abstract . 

(Cercetari privind unele constante sanquine la  nutrie (Nyocastor coypus 

Mollina). 

Nicolae Stáncio iu,  Georgeta Petcu, Aurel  Cáprá r in .  

Some b lood constants were s tud ied on 20 c l i n i c a l l y  h e a l t h y ,  male, s tandard  

n u t r i a s ,  fed  and  kept  under  i den t i ca l  condi t ions.  They inc luded  ery thro-  

c y t e  a n d  leucocyte counts, the haematocr i t  va lue ,  the amount of haemoglo- 

b i n ,  leucocyt ic  formula,  t o ta l  p ro te ins ,  to ta l  l i p i d s ,  phospho l i p ids ,  chole- 

s tero l  va lue ,  f ree  amino ac ids  a n d  some minera l  elements. 

The r e s u l t s  have  shown t h a t :  1 )  the b lood of n u t r i a s  i s  h i g h e r  i n  ery thro-  

cytes a n d  haemoglobin t h a n  the b lood of other  an imal  species; 2) l ipemia 

a n d  cholestero lanemia a r e  lower than  i n  other  domestic an ima ls ,  except 

the  horse, the goat a n d  the r a b b i t .  

St. Cerc. B io l . ,  Ser ia B i o l .  Anim. 35, 2, 107-110, 1983. 

4 tab les ,  10 references. Authors summary. 
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Jc there a Correlation between Testicle 
Size and reproductive Performance ? 

Lisa M. Heron and A. A. Kietueld, Northwood Fur Farms, Inc., Cary, Ill. U.S.A 

Objective 
This study was to examine the correlation between 
the testicle size of the male and reproductive per- 
formance. 

Materials 
All males were young and selected from the same 
strain. Seven males were classified as »small« testicles, 
and seven as »large«. Fifteen mink were used as a 
control group with these mink having moderately 
sized testicles. 121 females were used, all of similar 
strains and were in their third year. Other materials 
used were a caliper and Ketamine brand anesthetic. 

Method 
To obtain the testicle measurements the males weie 
given 0.3 ml of Ketamine anesthetic. This immobilizes 
the male but does not put hini completely under. A 
caliper is used to measure the width of both the 
testicles combined. From these, the seven mink with 
the smallest testicles were chosen for the »small« 
group, and the seven with the laigest weie chosen for 
the »large« group. Fifteen males with average sized 
testicles were chosen for the contiols. 

The >~small« group was mated to 31 females, the 
»large« group to 30 females, and the contiol group to 
60 females. 

As is customary on the farm, 1 /3 olthe females were 
injected with HCG. They were then mated on 
the eighth and ninth day following injection. The rest 
of the mink weie mated foui times, twice in the fiist 
cycle and twice in the second cycle. ?'hose mink that 
did not follow this pattern were mated as close to this 
scheme as possible. 

Results 
Those females bred by the »large« males had 1 barren 
(3.3%), 4 litters of 3 or less (13.3%), l 3  litters of 7 or 
more (43%), and a total of 163 kits born alive and 9 
dead. This gives the group a litter average of 5.43 
(alive at  birth). the average testicle size of these'males 
was 32.4 mm. 

In the females bred by the »small« males, there were 
4 barreri (1 2.9%), 5 litters of 3 or less (l  6.1 2%), 1 O litters 
of 7 or more (32%), and a total of 147 kits alive and 10 

dead. The litter average for this group was 4.74 (kits 
alive at  birth). The average testicle size was 24.4 mm. 

In the females bred by the control males 4 were 
barren (6.6%), 8 had litter of 3 or less (13.3%), 29 had 
litters of 7 or more (48.3%), and a total of346 kits alive 
and 10 dead. This gives an average of 5.76 (kits alive at  
birth). The average testicle size of these males was 
28.30 mm. 

Conclusion 
It can be seen that overall the control males did better 
than the other two groups. They had a higher litter 
average, a larger number of litters above seven, and 
the same percentage of litters of three or less as 'those 
with »large« testicles. Those in the »large« group 
came in second and has the lowest percentage of 
barrens. This data suggest that neither extreme 
maximizes reproduction. 

However further research must be done to test this 
theory. 

L a r g ~  Srnall C'ontrol 

No. o f  males 7 7 
No. o f  females 30 3 1 
No. barren 1 4 
% barren 3.3 12.9 
Litters 3 or less 4 5 
% 3 or less 13.3 16.1 
Litters 7 or more 13 l O 
% 7 or more 43 32 
Kits alive 163 147 
Kits dead 9 1 O 
Ave (at birth) 5.43 4.74 
Ave testicle size (mm) 39.4 24.4 
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Original Report 

A Digest of Dr. Cyril Adams's 
Research o-a Mink 
Reproduetion 

Lisa M. Heron and A. A. Rietveld, Northwood Fur Farms, Inc., 

Cary, Illinois, USA 

»All men natural& desire to know - -K 

Aristotle 

In March of 1984, the mink industry lost a great re- 
searcher and a good friend in the passing of Dr. Cyril 
Adams. In his early years, he was exposed to the work 
of A. Hansson, I. Johansson, R. Shackelfa~d and O. Venge, 
and this eventually led to his research in mink 
reproduction. The following is a summary of his work, 
with an outlook towards the future. 

Dr. Adams started working with mink in the season 
of 1970-71. His original observation was that the 
prevalent management practices, specifically regar- 
ding reproduction, led to tremendous waste. 
According to his figures, only about 50% of the eggs 
would survive'. This is much lower than in other 
comparable mammals. It was with this in mind that 
he started his research. The complications of induced 
ovulation and delayed implantation, along with the 
lack of knowledge of the aforementioned, were 
considered the reasons for poor results. Through his 
work over twelve years, a whelping rate of 95%, with a 
litter average of 5.2 can now be obtained2. 

Increased eWiciency oE reproduction 
The concept of delayed implantation has been a 
challenging one. The delay itself is variable, and is 
subject to many outside influences. The importance of 
the delay can be directly linked to productivity. As the 
time before implantation increases, so does egg 
mortality3. The actual delay is due to the corpus 
luteum, which is at  first inactive in secreting 
progesterone. This is the hormone which signals the 
beginning of implantation4. 

In searching for the answer, Dr. Adams explored 
many possibilities. These included progesterone 
supplements, anti-estrogen products, and the use of 
artificial light. 

Injection of progesterone products such as primolut 
were found to be highly effective in reducing gestation 
length and thus increasing litter size5. Also because 
estrogen and progesterone work as antagonists, the 
anti-estrogen products were found to be effective6. 
However, because these products require extensive 
work and handling of the mink, they are considered 

only applicable on an academic level. Further 
research in this area has been done by Maj-tinet, 7i.aui.s, 
Papke, Concannon, and currently by Mu~ptq, each in 
their respective countries. 

The last approach has been the most s~iccessf~il. By 
using artificial light to lengthen the day, the gestation 
period has been shortened7. This is easily applied to 
the farrn situation, as exemplified by its use in 
Argentina and the United States. 

When the process of induced ovulation was 
examined, Dr. Adams came to several conslusions. An 
initial ovulation is easily induced. Even simple 
contact with a male inay cause it. However,' the 
second ovulation requires actual copulationfor at kast 
12 minutess. To add to the clifficulty, there also must be 
a delay of at least six days after the first ovulation o r a  
second one will not o c c ~ i r ~ .  

Through his work with hormones, Dr. Adams 
discovered the value of Human Chorionic Gonado- 
tropin (HCG). In 1993 he started hisexperiments alid 
found it to be a priceless management tool. HCG 
causes ovulation to occur and may be used instead of a 
male for the mating in the first heat. 

Research with HCG has been carried out at  North- 
wood Fur Farms since 1975. A trial camparing 
different mating schemes was done at Northwood ir1 
1983. Each started with an injection of HCG, then an 
eight day wait. The combinations were: l .  vas. male - 
fertile male, 2. HCG - fertile male, 3. single mating, 4. 
fertile male -fertile male. The fourth combination was 
found to be the most eKectivelO. 

Thus the treatment should be HCG followed with a 
pair of matings, one on the eighth day, and one on the 
ninth day. With this procedure, the workload can be 
normalized, and the nunlber of males reduced. It has 
been found that most females willfollow thispattern. It 
is important to note that with a little extra attention, 
very few females remain unmated. 1 .OB% of the HCG 
mink did not mate in 1985 at Northwood , and 2,576 
only inated once. It is important to integrate the pro- 
gram in the farm routine to reap the most benefitsl'. 





7. IJl-ostaglnndin - Hormone used to iriitiate estrus. 
8. Oxytocin - 'Tliat hormorie ~rliich causcs uteiiile con- 

tractions and milk let-down. 
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I MDUCED OVULAT ION I N MAMMALS. 

S.R. M i l l i g a n .  

A rev iew of " re f lex"  ovu la t i on ,  i.e. t h a t  a r i s i n g  as a d i r e c t  r e s u l t  of 

the acu te  i n i t i a t i o n  of a surge of LH secret ion b y  sexual s t i m u l i .  These 

species i n c l u d e  members of the Insec t i vo ra  ( sh rews) ,  Rodentia ( i n c l u d i n g .  

voles a n d  lemmings) , Lagomorpha ( r a b b i t s  and  h a r e s ) ,  C a r n i v o r a  ( c a t ,  

f e r re t ,  m ink  a n d  raccoon) and  A r t i o d a c t y l a  ( lama and  a l p a c a ) .  

l tab le ,  10 p p  of references. CAB-abstract . 

ST I MULAT ION OF REPRODUCT I VE FUNCT ION I N ARCT I C FOXES. 

CTMMYJflL]IMR 
PEDPQAYKTMBHOB 
@ Y H K Q M M  n E C u O B  

V.  I  . Kro tov ,  P .A. Kononov. 

20 females were each g i ven  100 IU HCG on the  2nd7  4th, 5 th  a n d  6 t h  A p r i l  , 
p l u s  500 IU HCG 12 h a f t e r  the treatment on the 6th.  Ten females were 

each g i v e n  10 IU PMSG on the 2nd A p r i l ,  p l u s  100 IU HCG on the 4th,  

5 th  a n d  6 t h  A p r i l ,  and 500 IU HCG 12 h a f t e r  the treatment on the  6th.  

Ten females were each g i ven  100 microg Oestrophan PGF2alpha analogue 

on the 2nd  A p r i l .  Also, 20 cont ro ls  were each g i v e n  1.0 s a l i n e  on the 

2nd7  4 th ,  5 t h 7  6 t h  and 7 th  A p r i l .  For  the  3 exper imenla l  g roups and  

the con t ro l s  resp.,  the percentage of females ma t ing  to 17th A p r i l  was 

100, 90, O a n d  45. I n  the 1st exper imental  g roup a n d  the con t ro l s  resp. ,  

the number of females whe lp ing  was 13 a n d  9, l i t t e r  size averaged 9.8 

a n d  13.0, the  number of l i veborn  cubs p e r  housed female averaged 5.5 

and  9.8, t he  number of cubs weaned p e r  whe lp ing  female ave raged  8.0 

a n d  9.2, a n d  the  number weaned p e r  housed fernale 5.2 and  4.1. 

Mrol i kovodstvo  i Zverovodstvo, 1 ,  15, 1984. 

1 table.  CAB-abstract. 

I n  RUSS. 



OESTRUS CONTROL I N  THE FERRET. 

M. Oxenham, J.M. Evans.  

As most readers  w i  l l apprec ia te ,  the female f e r r e t  (Muste la p u t o r i u s  f u r o )  

( j i l l )  i s  a seasonal ly  polyoestrous animal  w i t h  i t s  b reed ing  season s t a r t -  

i n g  i n  March a n d  c o n t i n u i n g  u n t i l  the end of August .  The s igns  of oe- 

s t r u s  i n  the absence of the male can be v e r y  pro longed s ince o v u l a t i o n  

i s  induced b y  the v e r y  r o u g h  p reco i ta l  behav iou r  of the male f e r r e t  ( h o b ) .  

What i s  perhaps not so wel l  known i s  tha t  the pe rs i s ten t l y  h i g h  oestrogen 

level s associated wi t h  pro longed oestrus can cause a f a t a l  pancytopen ia  

i n  t h i s  species (Kociba a n d  Caputo 1981). There wou ld  seem to be  a spe- 

c i a l  need therefore to cont ro l  oestrus in t h i s  species where the an ima ls  

a r e  not kep t  f o r  b reed ing.  Th is  can be achieved e i the r  b y  s p a y i n g  o r  

b y  hormonal means. 

The second genera t ion  progestogen, p r o l  igestone (Delvosteron: Mycofarm) , 
has  been shown to  be  a c t i v e  i n  a number of d i f f e r e n t  species (Os 1982) 

a n d  repor t s  o f  i t s  successful use i n  f e r r e t s  h a v e  been recorded b y  some 

v e t e r i n a r y  surgeons in prac t ice .  Thus a smal l  " t r i a l "  to  i nves t i ga te  the 

ef fect  of g i v i n g  a s i n g l e  dose of p ro l iges tone a t  the b e g i n n i n g  of the 

b reed ing  season was set u p  i n  con junc t ion  w i t h  the  Wessex Fer re t  Club.  

On March 21, 1984, n i n e  j i l l s  (average weight  1 k g )  were in jec ted w i t h  

0.5 ml of p r o l  igestone subcutaneousl y over  the shou lder /base of the neck. 

Another  an ima l  was dosed in a s i m i l a r  way on May 10. Fol low u p  en- 

q u i r i e s  i n  November revea led t h a t  there were no s igns  of oestrus i n  any  

of the f e r r e t s  f o r  the  whole of t h a t  b reed ing season a n d  t h a t  there  were 

no a p p a r a n t  adverse sideeffect.  

We thought  i t  a p p r o p r i a t e  to  b r i n g  the r e s u l t s  of t h i s  p r e l i m i n a r y  smal l  

s tudy  to  the a t ten t i on  of you r  readers  as the new b reed ing  season appro-  

aches. 

Veter inary  Record, 116, 1 1 ,  300, 1985 (Le t te rs ) .  

2 references. 



OVAR IAN FOLL ICLES I N M INK DUR I NG OESTRUS. 

V.M. Ko lpovsk i i .  
B "II"PI/IOa 36WYCA 

Ovar ies  were ob ta ined  f rom 12 young females f rom 12 to 29 March.  Micro- 

photographs of f o l l i c l e s  a t  va r ious  stages of oestrus a r e  g iven.  

Mrol i kovodstvo  i Zverovodstvo,  5, 18-19, 1982. 

5 phothos. 
I n  RUSS. 

SOLUBLE ~n~ +-DEPENDEN? ADENYLATE CYCLASE ACT I V I TY I N THE TEST I s 
OF THE BLUE FOX (ALOPEX LAGOPUS). 

A.J. Smith, T. Jahnsen, H. A t t ramadal ,  V.  Hansson. 

+ 
Soluble ~n~ -dependent adeny la te  cyc lase ( M ~ A c )  a c t i v i t y  was found i n  

tes t icu  l a r  cytosol f rom b l  ue foxes cas t ra ted  d u r i n g  the b reed ing  season. 

The r a t e  of MnAC a c t i v i t y  was approx imate ly  constant  f o r  30 m i n  a t  35OC 

a n d  f o r  2 hr a f t e r  s torage at  25OC. A c t i v i t y  was d i r e c t l y  p ropor t i ona l  

to  cytosol  p r o t e i n  concent ra t ion  a n d  was opt imal  i n  the  phys io log i ca l  pH 

range.  Enzyme a c t i v i t y  decl ined i n  the presence of a n  a l k y l a t i n g  agent 

(N-ethyl  maleimide, NEM) a n d  was e l im ina ted  a t  a concentrat ion of 1 mM 

NEM. Low concent ra t ions  (0.1-10 mM) of a r e d u c i n g  agent (B -mercap to  

e thano l ,  BME) d i d  not increase MnAC a c t i v i t y ,  whereas a h i g h  concentra- 

t i on  (100 mM) led  to  a s i g n i f i c a n t  reduct ion  ( p  < 0.01) i n  a c t i v i t y .  Sub- 
+ .  + 

s t i t u t i o n  of Mn2 I n  the assay medium w i t h  Mg2 led  to a to ta l  loss of 

enzyme a c t i v i t y ,  wh ich  cou ld  not be rega ined  b y  a d d i n g  hormones o r  b y  
+ 

p re incuba t ion  of cytosol f o r  60 min. The Km f o r  Mn2 was est imated to 
+ 

be  3.5 mM. The a f f i n i t y  of the enzyme f o r  Mn2 was not a l t e red  b y  v a r y -  

i n g  the concent ra t ion  of ATP. I  n cont ras t  , inc reas ing  concentrat ions of 

Mn2+ appeared to  increase the a f f i n i t y  of the  enzyme f o r  MnATP2-. The 

K f o r  h 4 r - i ~ ~ ~ ~ -  t h u s  v a r i e d  from 6 to 18 mM. 
m 

Arch ives  of Andro logy  , 12, 225-230, 1984. 

2 f i gs . ,  18 references.  Authors '  summary. 



ENDOCRINOLOGIE - A STUDY OF THE BINDING CAPACITY OF THE PLASMA 

PROTEIN CONNECTING THE TESTOCTERONE OF TWO WILD MAMMALS WITH 

THE CYCLIC TESTICULAR ACTI V I T Y ,  THE FOX AND THE BADGER. 

(Endocr ino log ie  - Etude  d e  la  c a p a c i t é  d e  l i a i s o n  d e  l a  p r o t 6 i n e  plasma- 

tique l i a n t  la testost6rone chez  d e u x  Marnrniferes sauvages  5 a c t i v i  t 6  tecti- 

c u l a i r e  cyc l ique ,  l e  R e n a r d  e t  l e  B l a i r e a u . )  

Dan ie l  Mau re l  , Anne-Marie L a u r e n t ,  Jean-Yves Dan ie l ,  Jean 90i s s i n .  

The b i n d i n g  c a p a c i t y  of  t h e  p lasma  testosterone b i n d i n g  g l o b u l  i n  (TeBG) 

a s  de te rmined b y  t he  e q u i l i b r i u m  d i a l y s i s  method, i n  f o x  a n d  badge r ,  

was shown to  v a r y  i n  r e l a t i o n  t h e  t he  seasonal endoc r i ne  a c t i v i t y  of  the 

tes t i s .  D u r i n g  t he  w i n t e r  b r e e d i n g  pe r i od ,  t he  TeBG b i n d i n g  c a p a c i t y  

was low i n  the  f ox  a n d  h i g h  i n  t he  badge r ,  whereas a n  oppos i t e  s i t ua -  

t  ion  p r e v a i  led  d u r i n g  t he  s e x u a l  quiescence phase.  I  ndependent  of  those 

seasonal  v a r i a t i o n s ,  t he  b i n d i n g  c a p a c i t y  of  TeBG was a l r e a d y  lower  i n  

f o x  t h a n  in badge r .  

C.R. Acad. Sc. P a r i s ,  291, Ser ie  0-693-696. 

1 f i g  . , 22 references. A u t h o r s '  summary .  

I n FREN. Summary i n  ENGL. 

HORMONAL ST I MULAT ION OF OVULAT ION l N CABLEC. 

V.G. B e r n a t s k i i ,  L.G. U t k i n ,  A.B. K u l i c h k o v .  

50 females aged 1 y e a r  were each  g i v e n  10 IU HCG w i t h i n  12 h o f  m a t i n g ,  

a n d  82 con t ro l  females were n o t  t r ea ted .  Fo r  t he  2 g r o u p s  resp. ,  the 

pe rcen tage  whe lp ing  was 28.0 a n d  23.1, the  number  o f  y o u n g  ob ta ined  

34 a n d  47, a n d  the  number  o f  k i t s  p e r  housed female a v e r a g e d  0.68 a n d  

0.57. Fo r  2-years-o ld  females t h a t  h a d  mated a f t e r  18 J u l y ,  each  g i ven  

t 0  I U  HC (21 females) o r  u n t r e a t e d  (40  females) ,  t he  pe rcen tage  whe lp ing  

was 38.0 a n d  15.0 resp . ,  t h e  number  of  young o b t a i n e d  17 a n d  12, a n d  

t h e  number  o f  k i t s  p e r  housed female ave raged  0.81 a n d  0.30. F o r  15 

a n d  13 females aged 15 months,  each g i v e n  50 o r  100 IU  WCG resp .  a f t e r  

m a t i n g ,  t he  percen tage w h e l p i n g  was 40.0 a n d  43.2 vs .  27.1 f o r  59 un- 



t r e a t e d  con t ro ls .  L i t t e r  s i ze  p e r  female w h e l p i n g  a v e r a g e d  2.33, 3.60 

a n d  2.37 f o r  t he  3 g r o u p s  resp . ,  a n d  t he  number  o f  k i t s  p e r  ma ted  female 

0.87, 1.31 a n d  0.49. 

N a u c h n  y e  T r u d y ,  Nauchno- l  ss ledova te l  ' s k i  i I n s t  i t u t  Pushnogo Z v e r o v o d s t v a  
i Kro1 i k o v o d s t v a ,  26, 100-104, 1981. 

4 t a b l e s ,  1 f i g . ,  5 re fe rences .  CAB-abst ract .  

I n RUSS. 

POLYGAMY OF MALE CABLEC AND I T§ RELAT IONSHIP W I TH THE 

REPRODUCTIVE PERFORMANCE OF FEMALES. 

m C U O K  
A.B. Mu l i chkov .  

F o r  43, 56 a n d  27 ma les  each  m a t i n g  w i t h  3, 4 a n d  5 females resp . ,  the  

p e r c e n t a g e  o f  females r e t u r n i n g  t o  oes t rus  was 17.1, 18.1 a n d  17.0, l i t . te r  

s i ze  a v e r a g e d  3.6, 3.5 a n d  3.5,  a n d  t he  number  o f  k i t s  p e r  housed female 

a v e r a g e d  2.7, 2.6 a n d  2.6. The lowest pe rcen tage  o f  fema les  r e t u r n i n g  

t o  oes t rous  (8.3) a n d  t he  h i g h e s t  number  o f  k i t s  p e r  housed fema le  (2.75) 

were  o b t a i n e d  f o r  ma les  a g e d  more t h a n  o r  e q u a l  t o  10 y e a r s ,  each  mated 

w i t h  3 females, a n d  t h e  sma l l es t  number  o f  k i t s  p e r  housed fema le  (1.67) 

f o r  4 -years -o ld  ma les  each  mated  w i t h  5 females. 

N a u c h n y e  T r u d y ,  Nauchno- l  ss ledova te l  ' s k i  i I n s t i t u t  Pushnogo Zve rovods t va  
i K r o l i k o v o d s t v a ,  25, 111-116, 1981. 

5 t a b l e s ,  5 re ferences.  CAB-abst ract  . 
I  n RUSS. 

GROWTH OF CABLEC DUR I NG THE POCTEMBRYON IC DEVELOPMENT. 
- mm ~ K O B  ( N W E ~  B U O C T ~ M E P ~ ~ O H ~ W ~ ~ B I ~  

mos 
E.G. Sergeev, N.M. TsepKov, L .G .  U t k i n .  

Body w e i g h t s  a n d  b o d y  measurements were reco rded  f o r  90 ma les  a n d  89 

fema les  f r om 10 to  180 d a y s  of  age, a n d  a r e  g i v e n  in t a b l e s  a n d  g r a p h s .  

F o r  the  2 g roups  resp . ,  b o d y  we igh t  a v e r a g e d  273 a n d  257 g a t  1 month 

of age,  a n d  1321 a n d  986 g a t  6 months,  a n d  body  l e n g t h  24.9 a n d  24.4 



cm a t  1 month, and  45.9 and  42.1 cm a t  6 months. 

Nauchnye T r u d y ,  Nauchno-l ss ledovate l  ' s k i  i I n s t i t u t  Pushnogo Zverovodstva  
i Kro l ikovodstva ,  25, 26-39, 1981. 

6 f igs . ,  4 tables,  3 references. CAB-abstract . 
I n RUSS. 

THE NATURE OF SEXUAL C Y C L I C I T Y  OF FEMALE MINK.  

g m m m  IIOIOBDP UHnWHOCm c m  
, BOWK 

V.G. B e r n a t s k i i ,  G.M. Diveeva. 

For  790 females, each of wh ich  was s tud ied  over  3 yea r  pe r iod ,  the  per -  

centage e x h i b i t i n g  on ly  1 oestrus d u r i n g  the  ma t ing  season was 27 i n  

the 1st yea r ,  21 i n  the 2nd, a n d  17 i n  the 3 r d ;  the number of ma t ings  

p e r  female averaged 1.62, 1.81 a n d  1.84 in the 3 year. For  252, 483 a n d  

45 females t h a t  h a d  e x h i b i t e d  1 ,  2 o r  3 oestrous per iods  i n  t h e i r  1st ma- 

t i n g  season, the percentage h a v i n g  o n l y  l oestrus i n  the 2nd y e a r  was 

23.4, 17.0 a n d  8.9 resp.,  the  percentage w i t h  2 oestrous pe r iods  72.6, 

75.0 a n d  68.9, a n d  the percentage w i t h  3 oestrous per iods  4.0, 8.0 and 

22.2. For  141, 388 a n d  42 dams e x h i b i t i n g  1 ,  2 o r  3 oestrous per iods,  

percentage of daughters  (256, 701 a n d  84 females resp.)  e x h i b i t i o n  on ly  

1 oestrous was 36.7, 30.8 a n d  21.4 vs. 56.3, 63.3 a n d  66.7% e x h i b i t i n g  

2 oestrous per iods ,  a n d  7.0, 5.9 a n d  11.7% e x h i b i t i n g  3 oestrous per iods.  

The number of oestrous per iods  i n  the  1st yea r  was s i g n i f i c a n t l y  corre- 

la ted  w i t h  t h a t  i n  the 2nd year  (0.26) ,  a n d  the number i n  the  2nd year 

w i t h  t h a t  in the 3 r d  year  (0.24). The h2 of the number of oestrous pe r i -  

ods p e r  ma t ing  season was 0.26. 

Nauchnye T r u d y .  Nauchno-l ss ledovate l  ' s k i  i I n s t i t u t  Pushnogo Zverovodstva 
i K ro l i kovods tva ,  26, 96-99, 1981. 

2 tab les ,  3 references. CAB-abstract . 
I n  RUSS. 



THE F E R T I L I T Y  OF STANDARD MINK FEMALES IN  RELATION 

TO THE NUMBEW OF NATINGS. 

(Plodnost samic standardnich norku pr i  ruznern poctu pareni.  ) 

L. Stolc, M. Fantova,  M. Skr ivan.  

The fo l  l ow ing  cha rac te r i s t i cs  were s tud ied  i n  2,224 s tandard  m ink  fema- 

les: s ize of t he  l i t t e r  a t  b i r t h  and  weaning,  cub s u r v i v a l  percentage,  

a n d  s t e r i l i t y  of females i n  r e l a t i o n  to number of mat ings  and  female age. 

I t  was found  t h a t  the number of mat ings  has  not any effect on the size 

of the l i t t e r  a t  b i r t h  b u t  tha t  i t  a f fec ts  s i g n i f i c a n t l y  the number of wea- 

ned cubs a n d  t h e i r  death r a t e ;  i n  t h i s  respect,  two o r  three times mated 

females seem to  represent  an  optimum s i t u a t i o n ,  a n d  w i t h  i n c r a s i n g  num- 

be r  of ma t ings  the percentage of s t e r i l e  feniales decl ines g rea t l  y .  

Sbornik Vysoke Skol y  Zemedelske v Praze,  Fak t .  Agron. ,  R.B. Z i voc i sna  
Vyroba (Czechoslovakia)  , 41, 123-133, 1984. 

6 tab les ,  1 1  references. Authors '  abs t rac t .  

I n  CZCC. Summary i n  RUSS and  ENGL. 

BREEDING NUTRIAS AT THE "WOCVQCHNYI" STATE FARM. 

O n b i ~  pa-seae~~ i \~ ,~y~p~51 i  
B COBXO" C C ~ $ O C P O " ~ ~ ~ ~ ~ B B  

Yu. M. Efremov, 1 .S. Mar tynov,  N.V.  Kamalov. 

For  300 females a n d  50 males housed indoors  i r i  cages w i t h  w i r e  f loors ,  

body we ight  averaged 300 and  310 g resp.  a t  1 day  of age, 800 a n d  800 

g a t  30 days ,  1100 and  1500 g a t  60 days ,  2200 and  2400 g a t  4 months, 

and  3600 a n d  4100 g a t  7 months. Housing indoors w i thout  access to 

water  h a d  no adverse effect on the q u a l i t y  of pe l t s  compared w i t h  r e s u l t s  

o b t a i n i n g  a t  the  same fa rm fo r  n u t r i a s  housed w i t h  pools (75% of pe l t s  

compl y i n g  w i t h  requirements of the State S tandard ) .  

Kro l  i kovodstvo  i Zverodvodstvo, 4, 14-1 7, 1982. 

2 tables,  3 f i gs . ,  CAB-abstract . 
I  n RUSS. 



DETERM I N I NG OESTHUS I N NUTR IA .  

O.P. M i k h a i l o v a .  

Data were obta ined on 18 mature and  12 six-month-old female housed i n  

groups of 3-4 an imals .  Oestrus was determined u s i n g  cy to log i ca l  exami- 

n a t i o n  of v a g i n a l  smears, a n d  mat ing  was conf i rmed b y  microscopic ev i -  

dence of spermatozoa present  i n  smears. Oestrous cyc les  of examined 

females appeared r e g u  la r ,  w i  t h  a short  pro-oestrus (24 h ) ,  oestrus l a s t i n g  

2-8 days,  and  metoestrus 2 days .  The d u r a t i o n  of d ioes t rus  was d i f f i -  

c u l t  to  es tab l i sh ,  s ince the  l u tea l  phase i n  the  exper imenta l  an imals  was 

concurrent  w i t h  pregnancy.  The h ighest  CR was ob ta ined  f o r  females tha t  

h a d  mated d u r i n g  e a r l y  oestrus (100%), 6.7% of females t h a t  h a d  mated 

d u r i n g  l a te  oestrus re tu rned  to  serv ice.  

Kro l  ikovodstvo i Zverovodstvo,  2, 17-18, 1982. 

I n  RUSS. CAB-abstract . 

EFFECT OF PROGESTERONE AND MEDROXYPROGESTERONE ACETATE 

ON PREGNANCV LENGTW AND L I T T E R  S I Z E  IN MINK. 

Stan is law J. Jarosz, W .  R i c h a r d  ~ u k e l o w ' ~ .  ( $ ' r e p r i n t s ) .  

The ob jec t ive  o f  these s tud ies  was to determine the  ef fect  o f  progesterone 

a n d  medroxyprogesterone in jec ted a t  v a r y i n g  times post coitum on gesta- 

t i o n  l eng th  a n d  l i t t e r  size. D u r i n g  a 3-year p e r i o d  m ink  females of 

"Standard"  s t r a i n  were g i v e n  progesterone a t  a dose 5 mg a t  15 and  20 

d a y s  i n  the f i r s t  yea r  a n d  a t  17-20 days  i n  the second year ,  a f t e r  the 

l as t  mat ing .  The respect ive  contro l  groups were g i v e n  the vehic le.  Me- 

droxyprogesterone aceta te  was g i ven  i n  the second year  a t  a dose of 4 

mg a t  14-19 d a y s  f o l l o w i n g  the las t  ma t ing  a n d  i n  the  th i l -d year  a t  a 

dose of 2 mg a t  8 d a y s  a f t e r  the l as t  mat ing .  The r e s u l t s  on pregnancy 

leng th  and  l i t t e r  s ize a f t e r  progesterone in jec t i ons  i n  the exper imental  

a n d  respect ive cont ro l  g roups were as fo l lows:  52.7 d a y s  and  4.3 k i t s ,  

51.3 days  and  4.3 k i t s ,  52.2 days  a n d  5.8 k i t s ,  50.2 days  and 4.8 k i t s ,  

44.7 days  and  5.6 k i t s ,  46.0 days  and  6.1 k i t s .  A dose of 4 mg MPA 

resu l ted  in the b lockage  of p a r t u r i t i o n  i n  p regnan t  females. A f te r  ad- 

m i n i s t r a t i o n  of MPA a t  doses of 2 mg a t  8 days  fo l  l ow ing  the las t  mat ing ,  



t h e  p r e g n a n c y  l e n g t h  a n d  l i t t e r  s i ze  in the  e x p e r i m e n t a l  g r o u p  were:  48.0 

d a y s  a n d  6.1 k i t s  a n d  in  t h e  con t ro l :  52.2 d a y s  a n d  4.8 k i t s .  

L a b .  A n i m a l  Science, 35,2,156-158, 1985. 

2 t a b l e s ,  8 re ferences.  Ac i thors '  a b s t r a c t .  

HORMONAL CORRELATES O F  PHOTOPERIOD-INDUCED PUBERTV I N  A REFLEX 

OVULATOR, IHE FEMALE FERRET (MUSTELA FURO). 

K a t h l e e n  D. Ryan .  

A n  a t t emp t  to  deve lop  a n  a n i m a l  model w h e r e i n  t h e  p u b e r t a l  p rocess  c o u l d  

b e  i n i t i a t e d  o r  a c c e l e r a t e d  b y  a  r e a d i  l y  c o n t r o l  l ed ,  n o n i n v a s i v e ,  e x t e r n a l  

s i g n a l ,  t h i s  s t u d y  e x a m i n e d  sexua l  deve lopment  of t h e  f ema le  f e r r e t ,  a  

p h o t o p e r i o d i c ,  r e f l e x  o v u l a t o r .  These a n i m a l s  e x h i b i t  s i g n s  o f  preco- 

c i o u s  s e x u a l  m a t u r a t i o n  w i t h i n  6 wk o f  exposu re  t o  a  s t i m u l a t o r y ,  long-  

d a y  p h o t o p e r i o d  a t  15 w k  o f  age. I n  t he  f i r s t  s t u d y ,  fema les  m a t u r e d  

u n d e r  a  long-day s t i m u l u s  were  a l l o w e d  t o  mate  w i t h  a  f e r t i l e  m a l e  f e r -  

r e t .  A l  l  s i x  females o v u l a t e d  a f t e r  m a t i n g ,  a n d  t h r e e  o f  s i x  became p reg -  

n a n t  a n d  success fu l  l  y  d e l  i v e r e d  a n d  r e a r e d  I  i t t e r s ,  d e m o n s t r a t i n g  t h a t  

v u l v a r  edema i n d u c e d  b y  l o n g  d a y s  r e f l e c t e d  t he  onse t  o f  t r u e  p recoc ious  

s e x u a l  m a t u r a t i o n .  The  second s t u d y  a t tempted  t o  d e t e r m i n e  t h e  endoc r i ne  

b a s i s  o f  t h i s  pho tope r i od - i nduced  p u b e r t y .  I m m a t u r e  f e r r e t s  were  e i t h e r  

l e f t  i n t a c t  o r  were o v a r i e c t o m i z e d  a t  13 wk o f  age.  These fema les  e i t h e r  

r e m a i n e d  u n t r e a t e d  o r  immed ia te l y  r ece i ved  a n  e s t r a d i o l  i m p l a n t .  

Weeks of Age 

FIG. 1. Patieinr .f LH and ertrndiol in plasma o f  rwo individud frnide fcrreu in rrrponre to hourinp in 
lanp4iy phoroperiod (16L:8D, durbrd vnrtcil Iiiiri from 16 wk of age. Vulvnr cdemi onret for cach femdc k 
shown by thc borironi i l  brockrr. 



Con t ro l s  in each g r o u p  rema ined  i n  s h o r t  days ,  a n d  o t h e r s  were  t r a n s -  

f e r r e d  t o  s t i m u l a t o r y  long  d a y s  a t  16 wk  of  age. Resu l ts  i n d i c a t e d  t h a t  

immature  f e r r e t s  e x h i b i t e d  a r i s e  i n  p l a s m a  l u t e i n i z i n g  hormone (LH) upon 

ova r i ec tomy ,  a n d  t h a t  the  ex t rad io l  i m p l a n t  was a n  e f i e c t i v e  n e g a t i v e  feed- 

b a c k  s i g n a l  f o r  the  d u r a t i o n  of  t he  s t u d y  i n  a n i m a l s  i n  s h o r t  d a y s .  I n  

c o n t r a s t ,  females i n  l ong  d a y s  e x h i b i t e d  a n  "escape" f r om L H  i n h i b i t i o n  

b y  t he  s t e r o i d  i m p l a n t  a t  t he  same age  a t  wh i ch  the  i n t a c t  females i n  

l ong  d a y s  were b e g i n n i n g  to  ma tu re .  These d a t a  suggest  t he  y o u n g  f e r r e t  

e x h i b i t s  a  h i g h  s e n s i t i v i t y  t o  e s t r a d i o l  n e g a t i v e  feedback  w h i c h  i s  de- 

c reased  i n response to  a  s t  imu  l  a t o r y  pho tope r i od ,  a n d  w h i c h  decrease i s  

c o i n c i d e n t  w i t h  sexua l  m a t u r a t i o n  i n  i n t a c t  a n i m a l s  u n d e r  t h e  same con- 

d i  t i ons .  

B io l ogy  of  Reproduc t ion ,  31, 5, 925-935, 1984. 

5 f i g s . ,  1 t ab le ,  33 re ferences.  A u t h o r l s  a b s t r a c t .  

HETEROLBGOUS RADIOIMMUNOASCAY OF FOX LH: LEVELC DURING TWE 

REPRODUCTIVE CEASON AND THE ANOECTRUS OF THE RED FBX 

(VULPES VULPEC b.) 

M. Monda in -Monva l ,  M. Bonn in ,  R. Can i venc ,  R. Ccho l le r .  

A he te ro logous  rad io immunoassay  u s i n g  o v i  ne  LH a s  the  l a b e l e d  hormone, 

c a n i n e  L H  a s  t he  s t a n d a r d ,  a n d  a n  a n t i o v i n e  LH r a b b i t  serum was  v a l i -  

d a t e d  f o r  t h e  measurement o f  f o x  LH. P h y s i o l o g i c a l  v a l i d a t i o n  o f  t he  as- 

say  was  ev idenced  b y  the  h i g h  c o n c e n t r a t i o n s  of L H  a t  oes t rus  a n d  f o l -  

l o w i n g  ova r i ec tomy  o r  t he  a d m i n i s t r a t i o n  of  LH-UH. Th roughou t  t he  y e a r ,  

p l a s m a  LH l e v e l s  demons t ra te  i m p o r t a n t  v a r i a t i o n s ,  b e i n g  low d u r i n g  a n d  
+ + 

a f t e r  t h e  l u t e a l  phase  (1.4-0.3 n g / m l )  (mean - SE) a n d  i n c r e a s i n g  d u r i n g  
+ 

t he  second p a r t  of anoes t rus  (5.2-1.4 ng /m l ) .  T h i s  l a t t e r  i nc rease  m i g h t  

b e  c o r r e l a t e d  w i t h  t h a t  of and rogens  obse rved  a t  t he  same p e r i o d .  Ceve- 

r a l  LH  r i s e s  p receded t he  p r e o v u l a t o r y  LH  su rge .  

Genera l  a n d  Compara t  i v e  E n d o c r i n o l o g y  , 53, 125-1 32, 1984. 

18 re fe rences ,  7 f i g s .  A u t h o r s '  a b s t r a c t .  
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THE WORLD'S F IRST FOX A l  STATION. 

( Imponerende premiere på verdens farste station fo r  r ~ w e s z d . )  

Peter  H j o r t h .  

The A l  s t a t i o n ,  wh i ch  i s  run i n  coopera t ion  w i t h  t he  Dan i sh  F u r  Breeders '  

Assac ia t ion ,  houses 130 foxes.  I t  i s  expected t h a t  5000 i nsemina t i on  do- 

ses w i l  l b e  p roduced p e r  y e a r .  

Dansk P e l s d y r a v l ,  47, 12, 707, 1984. 

2 p i c t u r e s .  I n  DANH. 

A l  RESUCTC I N  1984. 

l nsemi neri  ngsresu l t a t e r  i 1984)- 

O u t i  L o h i .  

Of 1216 f o x  females insemina ted  once, 1288 femalec insemina ted  2 o r  3 . 

t imes, a n d  1335 females t h a t  were b o t h  mated  a n d  insemina ted ,  57, 73 

a n d  74% resp .  concieved. The number o f  cubs  p roduced p e r  i nsem ina ted  

female  a v e r a g e d  3.5, 5.4 a n d  6.3 resp. ,  a n d  t h a t  p roduced  p e r  female 

w h e l p i n g  ave raged  7.0, 7.4 a n d  8.5. F o r  b l u e  x b l u e ,  s i l v e r  x s i l v e r ,  

s i l v e r  x b l u e ,  a n d  b l u e  x s i l v e r  m a t i n g s ,  t he  number  of  cubs  p roduced  

p e r  insemina ted  female was 6.1-8.3, 2.5-3.1, 4.4-5.9 a n d  0.7-1.5 resp . ,  

a n d  t h a t  p e r  female w h e l p i n g  was 8.9-9.4, 4.4-4.8, 7.7-8.0 a n d  2.3-5.0. 

Dansk P e l s d y r a v l ,  47, 12, 726-727, 1984. 

2 t ab les .  I n  DANH. CAB-abst ract .  

INSEMINATION OF FOXEC, BREEDING COMBINATIONS AND REPRODUCTIVE 

PERFORMANCE I N 1984. 

(seminer ing  av  r a v a r :  ~nvgricda avelskombinat ioner  och d rgk t ighe t  1984). 

M a i j a  Va l tonen,  U l l a  ~ a t a j a m a k i .  

F o r  13 120 b l u e ,  6394 Shadow, 313 a r c t i c  a n d  457 h a l f b r e d  a r c t i c  f o x  fe- 

ma les  i r i semina ted  i n  F i n l a n d  i n  1984, t he  o v e r a l l  CR wac 58.62, 58.77, 

62-30 a n d  62.36 resp . ,  a n d  t h e  number o f  cubs  b o r n  p e r  l i t t e r  a v e r a g e d  

7.07, 7.12, 6.99 a n d  7.29; t h e  o v e r a l l  number  of  cubs  p e r  i nsem ina ted  

female  a v e r a g e d  4.17. F o r  664 b l u e  f o x  females i nsem ina ted  w i t h  semen 

f rom males  o f  t t ie  same species,  the  CR was 62.0% a n d  the  number  o f  cubs  

p e r  i nsem ina ted  female a v e r a g e d  4.85 vs.  58.43% a n d  4.1 1 f o r  12 456 b l u e  

f o x  females insemina ted  w i  t h  semen f rom s i  I v e r ,  A r c t i c  M a r b l e ,  P l a t i n u m ,  



r e d ,  Sun Glow o r  c rossbred  males. F o r  3005 S i l v e r ,  A r c t i c  M a r b l e ,  ? l a -  

t i num,  r e d  a n d  c rossbred  fox females, t he  o v e r a l  l  CR was 45.96%, a n d  

the  number  o f  cubs  b o r n  p e r  insemina ted  a n d  w h e l p i n g  female a v e r a g e d  

1.65 a n d  3.60 resp .  The CR of 2141 s i l v e r  f o x  females insemina ted  w i t h  

semen f rom males  of the  same t ype  was 47.25%, w i t h  an  a v e r a g e  of 1.68 

cubs  b o r n  p e r  inserninated female vs .  29.61 a n d  0.83 f o r  233 females inse- 

m i n a t e d  w i t h  semen f rom males of a  d i f f e r e n t  t ype .  

F i n s k  ~ a l s t i d s k r i f t ,  19, 1 ,  10-11, 1985. 

6  t ab les .  CAB-abstract . 
I n '  SWED. 

I NVEST I GAT IONS OF FOX SEMEN. 

( Ræveavl - sædundersc~gel se). 

I b  J. C h r i s t i a n s e n ,  Tove Cleemann, Met te Schmidt .  

111 e j a c u l a t e s  f r om 48 foxes of v a r i o u s  t ypes  were examined.  E j a c u l a t e  

vo lume r a n g e d  f rom 0.3 t o  1.5 m l ,  b e i n g  0.5-0.8 ml f o r  72 e jacu la tes .  

Of the  1 1 1  e j acu la tes ,  89 h a d  normal  sperm concent ra t ion ,  a n d  81 e jacu -  

l a tes  h a d  s a t i s f a c t o r y  sperm m o t i l i t y .  Semen co l l ec t i on  f rom 32 ma les  .was 

easy ,  a n d  t h a t  f r om 6 males was v e r y  d i f f i c u l t .  I n  e j a c u l a t e s  f r om 39 

males,  23.3% o f  spermatozoa were abno rma l  (4.9% head  a n d  18.4% t a i  l  ab- 

normal  i t i e s ) .  

Dansk P e l s d y r a v l ,  47, 1 1 ,  591-592, 1984. 

3  tab les .  CAB-abst ract  . 
I n  DANH. 

L IGHTING EXPER IMENTS VVITH BLUE FOXES IN 1983 AND 1984. 

(Lysforsag med b l &ræve 1983 og 1984). 

H. Konnerup-Madsen , Out i Loh  i . 

152 f o x  females were g i v e n  e x t r a  l i g h t  f o r  u p  t o  3 1/2 h p e r  d a y  f rom 

1 M a r c h  t o  20 A p r i l  in 1983, a n d  62 females vtere g i v e n  u p  t o  4 1/2 h 

e x t r a  l i g h t  d a i l y  f rom 15 F e b r u a r y  t o  20 a p r i l  in 1984. I n  t he  2 g r o u p s ,  

89.5 a n d  96.8% resp .  of females mated  vs .  96.0 a n d  96.8% resp .  o f  121 

a n d  60 c o n t r o l s  no t  g i v e n  ' e x t r a  l i g h t ;  36.8 a n d  71.4% resp .  of  young  a n d  

a d u l t  t r e a t e d  females mated be fo re  1 A p r i l  i n  1983, a n d  34.6 a n d  94.1% 

i n  1984 v s .  29.2, 65.8, 8.0 a n d  71 .4% o f  con t ro l s ,  the  d i f f e rence  between 

t r e a t e d  a n d  c o n t r o l  young females b e i n g  s i g n i f i c a n t  i n  b o t h  y e a r s ,  a n d  

t h a t  between t r e a t e d  a n d  con t ro l  a d u  l  t  females b e i n g  s i g n i f i c a n t  i n  1984. 

The pe rcen tage  of young  + a d u l t  i n f e r t i l e  fernales i n  1983 was 8.8 f o r  

t r ea ted  females a n d  16.5 f o r  c o n t r o l s  vs .  20.0 a n d  6.7 i n  1984, a n d  the  

number of  k i t s  b o r n  p e r  mated  female a v e r a g e d  10.16, 8.16, 8.30 a n d  9.78 



resp. I t  was concluded tha t  a l though e x t r a  l i g h t  d u r i n g  the m a t i n g  sea- 

son produces e a r l y  mat ings,  i t  does not seem to af fect  rep roduc t i ve  per -  

formance s i g n i f i c a n t l y .  

Dansk P e l s d y r a v l ,  48, 1 ,  37-39, 1985. 

5 tab les ,  1 f i g .  CAB-abstract . 
I n  DANH. 

MATING EXPERIMENTS WITH BLU€ AND CILVER FOXEC. 

( A v l s f o r s ~ ~  med blå- og s@ivræve). 

H. Monnerup-Madsen. 

Of 40, 40 a n d  39 b l u e  fox  females fed  d ie ts  con ta in ing  58.6, 52.1 a n d  

45.3% of p r o t e i n  resp.  d u r i n g  the b reed ing  season, 87.5, 97.5 a n d  69.2% 

mated, a n d  11.4, 10.3 and  10.7% were i n f e r t i l e .  I n  the 3 g roups  resp. ,  

l i t t e r  s ize  a t  b i r t h  averaged 7.89, 8.15 a n d  6.00, and  l i t t e r  s ize  a t  wea- 

n i n g  5.93, 6.68 a n d  5.08. The percentage of females ma t ing  before  1 

A p r i l  was 47.5, 10.0 and 12.8 i n  the  3 groups.  O f  23 s i l v e r  fox  fernales 

fed  r a t i o n s  w i t h  58.6% p ro te in  and  22 females fed  52.1% p ro te in ,  22 and  

21 resp.  mated, a n d  13.0 a n d  13.6% were i n f e r t i l e .  L i t t e r  size averaged 

3.09 and  3.50 a t  b i r t h ,  and 2.30 a n d  3.09 a t  weaning.  

Dansk P e l s d y r a v l ,  47,4, 237-238, 1984. 

2 tables.  CAB-abstract . 
I n  DANH. 

DYNAMICS OF SOM€ ZOOTECHNICAL TRAITS IN THE BREEDING OF MINK. 

(Dinarnica d i  alcuni pararnetri zootecnici nel l ' a l  levarnento del visione) , 

F. P izz i ,  C. C r ime l la .  

Data were col lected on a fa rm w i t h  a n  ave rage  popu la t i on  s ize of 4000 

females a n d  1500 males. Dur ing  1981-83, l i t t e r  size ( a t  10 d a y s  of age) 

averaged 5.50, 5.40 and  5.0 resp. f o r  m ink  housed i n  the h i g h e r  of 2 

cage t i e rs ,  a n d  6.13, 5.20 and  5.0 f o r  those i n  the lower cage t i e r .  Di f -  

ferences between years  were s i g n i f i c a n t  o n l y  w i t h i n  cage locat ion ;  d i f -  

ferences between cage locat ions were not s i g n i f i c a n t .  The ef fects of co- 

l o u r  v a r i e t y  a n d  p a r i t y  on l i t t e r  s ize  were not s i g n i f i c a n t .  

A t t i  del l a  Societa I  t a l i a n a  del le  Scienze Ve te r ina r ie ,  37, 483-487, 1983. 

3 tables,  5 references. CAB-abstract . 
I n  ITAL. 



N U T R I T I O N  

EFFIC IENCY OF U T I L  ISATIONS OF FOOD ENERGY BY FEMALE GROWING M INKS. 

G. B u r l a c u ,  V.  Rus,  C. A ldea ,  M. Nico lae,  L. Cosmescu. 

The  e f f i c i ency  of u t i l i s a t i o n  o f  food ene rgy  b y  fema le  g r o w i n g  m i n k s ,  

f rom wean ing  t o  a d u l t ,  age,  was s tud ied .  The food  g i v e n ,  p e l  le ted  accord-  

i n g  t o  a n  o r i g i n a l  techno logy  , h a s  t he  f o l  l o w i n g  chemica l  composi t i o n  on 

a DM b a s i s :  87.0% o r g a n i c  m a t t e r ,  37.1% c r u d e  p r o t e i n ,  11.7% c r u d e  f a t ,  

2.6% c r u d e  f i b e r ,  35.6% n i t r ogen - f r ee  e x t r a c t i v e s  a n d  13.0 p e r  cent  ash .  

Young m i n k s  h a d  a feed i n t a k e ,  i n  r e l a t i o n  t o  b o d y  w e i g h t ,  v a r y i n g  f rom 

11.6 g to  58.6 g D M / ~ .  Maximum feed i n t a k e  r e l a t e d  t o  kg 
0.75 

was recor -  

ded  a t  700 g b o d y  w e i g h t  ( a p p r o x i m a t e l y  98 g  kg'.^^). D i g e s t i b i l i t y  
+ 

o f  t he  g i v e n  food  expressed  i n  DE, a v e r a g e d  87.7-1.2%, w h i  le metabol  i za -  
+ 

b i  l i t y ,  82.3-1 .l%. 

+ 
To ta l  hea t  p r o d u c t  i o n  r e l a t e d  t o  t he  i n t a k e d  g ross  ene rgy  , was  48.0-3.0%~ 

+ 
a n d  t h e  r e t a i n e d  e n e r g y ,  34.3-4.0%. 

The  ne t  e f f i c i e n c y  o f  t h e  metabol  i z a b l e  ene rgy  used  f o r  ma in tenance  a n d  

p r o d u c t  i on  cou l  d  no t  b e  a c c u r a t e l  y  determined.  However ,  t a k i  n g  t o  ac- 

coun t  t he  c a l c u l a t e d  v a l u e s  r e q u i r e d  f o r  ma in tenance ,  o f  649 k ~ / k g  
0.75 

i n  300 t o  600 g y o u n g  m i n k s ,  a n d  o f  607 k ~ / k g  i n  600 t o  1100 young  

m i n k s  a n d  a l s o  t h e  ma in tenance  e f f i c i e n c y ,  Km=0.75, t he  coe f f i c i en t  f o r  

ME u t i l i s a t i o n  i n  p r o t e i n  a n d  f a t  syn thes i s ,  o f  0.50 a n d  0.75, r e s p e c t i v e l y  , 
i t  was  a b l e  t o  de te rm ine  t he  a v e r a g e  ME e f f i c i e n c y  used  a s  ne t  ene rgy  

f o r  ma in tenance  a n d  p r o d u c t i o n :  70%. 

The  h i g h e s t  v a l u e s  of n i c t emera l  metabol ism were r e c o r d e d  i n  t he  e v e n i n g ,  

a n d  t h e  lowest ones, a t  noon;  t he  d i f f e r e n c e  between t he  max ima l  a n d  

t he  m i n i m a l  v a l u e  d id no t  exceed 6 p e r  cent .  

A rch .  ~ i e r e r n a h r . ,  B e r l i n ,  34, 10, 739-747, 1984. 

3  t a b l e s ,  4 f i g s . ,  9  re fe rences .  

I n  ENGL. Summary in GERM a n d  RUSS. A u t h o r s '  summary .  



PROCESSED FISH AND DRY FEED PELLETS FOR BLUE FOXES 

DURING THE BREEDING SEASON. 

( I ndusti- if i s k  og ta r foderp i  l l e r  t i  l b låræve i av lsper ioden)  . 
H. Konnerup-Madsen , Ager ledet,  DK 9300 Sæby, Denmark. 

D u r i n g  the  breed ing season, b lue  fox female (24-26 p e r  g r o u p )  were 

fed  ( 1 )  a s tandard  d ie t  ( con t ro l s ) ,  (2 )  the s tandard  d ie t  + 50 percent 

e x t r a  v i t am ins ,  (3)  30 percent  processed f i s h  i n  the  d i e t ,  ( 4 )  EWOS 

d r y  p e l l e t s  o r  (5 )  DMF d r y  pel le ts .  Overa l l ,  74 percent  of female mated, 

fo l  I ow ing  e lec t r ic  res is tance measurements of v a g i n a l  mucus t o  assess 

the co r rec t  t ime f o r  mat ing .  I n  the  5 groups,  34.6, 11 .5  1 1  5 13.4 

a n d  37.5 percent resp.  of female were i n f e r t i l e ,  l i t t e r  size a t  b i r t h  

averaged 5.62, 8.15, 8.50, 6.96 a n d  4.91 k i t s ,  l i t t e r  s ize a t  weaning 

5.00, 6.27, 6.27, 5.88 a n d  3.78 and k i t  weight  a t  8 weeks of age 2235, 

2204, 2191, 2213 and 2092 g .  

Dansk P e l s d y r a v l ,  45, 2, 67-68, 1982. 

3 tab les .  

I n  DANH. 

BREEDING EXPERIMENTS WITH BLUE FOXES. 

(Av  l sforsag med b l ;ræve) . 

H. Konnerup-Madsen, Ager ledet ,  DK 9300 Sæby, Denmark. 

For  144 b l u e  fox  female fed  d u r i n g  the ma t ing  season on s t a n d a r d  r a t i o n s  

(cont ro ls )  o r  ( 1 )  s t a n d a r d  r a t i o n s  p l u s  16 percent p i g ' s  head,  (2 )  ad- 

d i t i o n a l  b a r l e y ,  ( 3 )  a d d i t i o n a l  b a r l e y  + e x t r a  v i t am ins ,  o r  ( 4 )  e x t r a  

f a t ,  the percentage of i n f e r t i l e  female averaged 10.3, 14.3, 16.0, 20.0 

a n d  15.4 resp.,  l i t t e r  s ize a t  b i r t h  7.79, 6.18, 6.60, 7.04 a n d  6.04, 

l i t t e r  s ize a t  weaning 5.38, 5.21, 5.44, 5.48 and  4.73, a n d  c u b  weight 

a t  8 weeks of age 2.30, 2.19, 2.09, 2.20 a n d  2.13 k g .  

Dansk P e l s d y r a v l ,  46, 5, 273, 1983. 

I n  DANH. CAB-abstract. 



THE USE OF "SPENT" CHICKENC FOR MINK FEEDING. 

R i c h a r d  J. Au ler ich ,  P h i l i p  J. Schaible. 

A s tudy  was conducted to i nves t i ga te  a method of processing,  f o r  mink 

feed, ch ickens tha t  have f i n i s h e d  e f f i c i en t  egg product ion.  T h i s  pou l  t r y  

p roduct  was used as a subs t i t u te  f o r  the more cost ly  i n g r e d i e n t s  of 

r a t i o n s  d u r i n g  l a te  growth  and  f u r r i n g  of m ink .  

The "spent" chickens were t rea ted w i t h  the a n t i b i o t i c ,  neomycin, i n  t h e i r  

d r i n k i n g  water  then k i l l e d ,  scalded,  defeathered and  f rozen;  they were 

not b l e d  o r  ev iscerated.  The f rozen b i r d s  were ground and  fed  to mink 

a t  0, 12.5, 25 a n d  50 percent levels.  

Rate of g rowth  of mink increased as  the level of p o u l t r y  p roduc t  became 

g rea te r .  F u r  q u a l i t y  of the m ink  was not adverse ly  a f fec ted b y  the 

feeding of the "spent t t  ch icken b u t  the inc idence of "wet b e l l y "  was grea- 

te r  w i t h  d ie ts  h i g h  i n  p o u l t r y ,  p r o b a b l y  due to  the h i g h  leve l  of f a t .  

No o the r  hormonal d isorders  o r  diseases a t t r i b u t a b l e  to the  feed ing of 

c h  ickens were encoun tered. 

Quar te r l y  B u l l e t i n  of the M ich igan  Agr i c .  Exp t .  St., Vol. 47, 3, 451-458, 
1965. 

4 tab les ,  1 f i g . ,  13 references. Authors t  abs t rac t .  

A PRELIMINARY REPORT ON "CPENT" CHICKENC FOR MINK FEEDING DURING 

REPWODUCTIQN AND EARLY K I T  GROWTH. 

Richard  J. Au le r i ch ,  P h i l i p  J. Schaible. 

A g roup  of 20 female mink was fed  a d ie t  cons is t ing  of 50 percent  "spent" 

ch icken a n d  a s i m i l a r  g roup of m ink  was fed  a t y p i c a l  m ink  b reed ing  

r a t i o n  c o n t a i n i n g  no ch icken d u r i n g  reproduct ion  and  e a r l y  k i t  g rowth .  

S l i g h t l y  more females whelped a n d  l a r g e r  l i t t e r s  were ob ta ined  on the 

d ie t  c o n t a i n i n g  p o u l t r y ,  b u t  k i t  s u r v i v a l  a n d  growth  was be t te r  on the 

cont ro l  r a t i o n .  However, these d i f fe rences 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 .  Weight of the a d u l t  females was ma in ta ined  bet te r  on the  d ie t  

c o n t a i n i n g  "spent" ch icken than  on the  cont ro l  r a t i o n ,  p r o b a b l y  due to 

i t s  g r e a t e r  f a t  a n d  energy content.  

Q u a r t e r l y  B u l l e t i n  of the M ich igan  Agr i c .  Exp t .  St., Vol. 48, 1 ,  13-16, 
1965. 

4 tab les .  Au tho rs t  abs t rac t  . 



C I MPLE METHOD OF PROCESS I NG "WENT"  CH I CKENC FOR M I NC( FEED I NG 

AND PHEIR UCE DURING LATE GROWTH AND FURRING. 

R i c h a r d  J. Au ler ich ,  P h i l i p  J. Cchaible. 

A method p rev ious l y  developed b y  the authors  f o r  c o n v e r t i n g  "spent" 

ch ickens i n t o  mink food h a s  now been s imp l i f i ed .  I n  the  present  method, 

b i r d s  a r e  not defeathered b u t  otherwise t reated as i n  the a u t h o r ' s  pre- 

v ious  method. Th is  simpl i f i c a t i o n  makes i t  unnecessary to t r a n s p o r t  l i v e  

b i r d s  to  commercial processing p l a n t s  f o r  b leed ing,  de fea the r ing ,  evis- 

ce ra t i on  and  washing.  I t  permi ts  mink  ranchers  to deal  d i r c c t l y  w i t h  

egg producers.  I  t  a lso makes more mink food a v a i l a b l e  f rom the same 

q u a n t i t y  of ch icken and  subs tan t ia l  l  y  lowers i t s  cost pe r  pound.  

The presence of g round feathers i n  the new p o u l t r y  product  d i d  not ad- 

verse ly  af fect  i t s  concumption b y  m ink  of t h i s  age a n d  size. The mink 

a t e  a r o u n d  the  coarser fea ther  p a r t i c l e s .  Growth r a t e  of m i n k  fed  the 

p o u l t r y  product  was super io r  to t h a t  of the contro l  g roup ;  f u r  q u a l i t y  

was about  equal .  No det r imenta l  effects t h a t  cou ld  be a t t r i b u t e d  to the 

feed ing of a h i g h  level of the  chicken product  were encountered. 

Q u a r t e r l y  B u l l e t i n  f o r  the M ich igan  Agr i c .  Exp t .  St., Vo1.49, 3, 24-27, 
1 966. 

2 tab les .  Authors t  abs t rac t  . 

THE INFLUENCE OF PRESERVED F088 I N  NUTRITION OF POLECAT-FERRETC 

AND FOXES ON CERTAIN PARAMETER5 OF THE ORGANICM, 

(Wpl  ~w konserwowanej paszy w zywieniu tchórzofretek i I isow na 

n iektóre cechy organ izmu) . 
Henryk  Bieguszewski . 
I n  the f i r s t  series of the exper iments the in f luence of p reserved food on 

d i g e s t i b i l i t y  of the components of a feed r a t i o  and  on chosen haematolo- 

g i c a l  parameters of polecat- ferrets was exami ned. There were not found 

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 ference5 i n  d iges t i b i  l  i t y  of a feed r a t i o  conta i -  

n i n g  preserved food. The number of red  b lood ce l ls ,  haematocr i t ,  e ry thro-  

c y t e  sedimentat ion r a t e  a n d  f r a g i l i t y  of e ry throcy tes  of the  exper imental  

a n i m a l s  was on almost the  same level  as i n  the cont ro ls .  Preserved food 

caused a s ta t  i s t i c a l  I  y  s i g n i f  i cant  increase of the number of leukocy tes 

a n d  the  content of haemoglobin i n  5 months o l d  an imals .  



I n  the second ser ies of the experiments i t  was noted, b u t  s t a t i s t i c a l l y  un- 

evidenced, increase of the level  og a lbumins ,  a l p h a  amino n i t rogen ,  k rea -  

t i  n ine,  cholestero l ,  a c t i v i t y  of transaminases, a n d  s t a t i s t i c a l l y  s i g n i f i c a n t  

increase of the  level of u rea i n  p lasma of the exper imental  foxes. Feed- 

i n g  of foxes w i t h  preserved food may cause def ined gross a n d  micro- 

scopic lesions i n  l i v e r ,  in test ines and  k i d n e y s ,  of a l i t t l e  h i g h e r  i n t e n s i t y  

than  these in foxes on a s tandard  fodder. A t r a d e  va lue  of h ides  of 
L 

po lecat- ferrets a n d  foxes from the exper imental  g roup was almost the same 

as the cont ro l  anirnals. 

PAedycyna Weterynary jna ,  Poland,  40, 5, 280-284, 1984. 

3 tab les ,  19 references. A u t h o r ' s  summary 

I n  POLH. Cummary i n  RuSS and ENGL. 

MIXED FEEBS FOR MINK, 

K o ~ 6 ~ ~ o p ~ a  
ASIR PIOPOM 

G.§. Taranov.  

The d ie ts  g i v e n  to group 1 m ink ,  of e i t h e r  sex, was of r a w  meat and  

f i s h  p roduc ts  a n d  ex t ruded wheat, t h a t  of g roup 2 ,  3 and  4 conta ined 

feed m ix tu res  wh ich  p rov ided  60% of the d iges t i ve  pro te in .  For  group 

2 the feed m i x t u r e  was a powdered concentrate,  and  f o r  g roups 3 and  

4 i t  conta ined feed f a t  and  b a r l e y .  The d ie t  f o r  g roup 4 was pe l le ted ,  

whereas those f o r  groups 2 and  3 were loose. The feed m ix tu res  f o r  

groups 2, 3 a n d  4 had ,  i n  common, f i s h  meal,  yeasts and  a m u l t i p l e  v i -  

tamin  supplement. Taken i n  group o rde r ,  average d a i l y  feed energy in -  

take was 385, 363, 350 and  332 k c a l .  I n  August the males ga ined  on 

average 13.5, 10.3, 10.0 and  1 1 . 1  g  body weight  g a i n  of females not 

g iven.  Y i e l d  of p e l t  was 664, 670, 666 a n d  685 cm2, of which 55.0, 70.7, 

75.0 a n d  72.5% were of normal q u a l i t y .  

Kro l  i kovodstvo  i Zverovodstvo, 2, 12, 1984. 

2 tables.  CAS-abstract.  



EFFEGT 8F 10% ELEUTHEROCOCCUS, G I DROL I Z I N b-103, FLOWER POLLEN 

AND SAPROPEL ON POLAR FOXEC. 

( ~ l e i  terokoka 10% tinkturas, hidrol izina 1-103, ziedputeksnu un 

sapropela iabarosanas nszirne pol ar! apsam) . 
E. L iep ins ,  A .  Zaharova,  R. Pavlovska.  

Po la r  foxes were fed on d ie ts  to wh ich  was added a 10% t i n c t u r e  of Eleu- 

therococcus, G i d r o l i z i n  L-103, f lower po l l en  o r  sapropel  ( o r g a n i c  mud) .  

A l l  the  p r e p a r a t i o n s  increased the res is tance of the foxes to in fect ion,  

quickened the  g rowth  r a t e ,  and improved p e l t  q u a l i t y .  F lower  po l l en  

was the most e f fec t ive ,  b u t  sapropel was most p ro f  i tab le .  

T rudy  L a t v i  i sko i  §el 'skokhozyaistvennoi  Akademi i ,  204, 10-16, 1983. 

4 f igs . ,  1 t ab le ,  2 references. CAB-abst r a c t  . 
I n  L V .  Summary in  RUSS. 

REPRODUCTI VE FAILURE AND MORTALITY IN MINK FED 8 N  GREAT LAKES F ISH.  

R.J. Au le r i ch ,  R.K.  R inger ,  Susumu Iwamoto. 

Experirnents were conducted from 1968 to 1971 i n c l u s i v e  to i nves t i ga te  re-  

p roduc t i ve  compl ica t ions  and  rnor ta l i t y  in m ink  a t t r i b u t e d  to the  use of 

Lake  M i c h i g a n  coho salmon in the r a t i o n  ( A u l e r i c h ,  R inger ,  Seagran a n d  

Youatt ,  1971). The r e s u l t s  i nd i ca ted  t h a t  coho salmon as such was not 

respons ib le  f o r  t he  loss i n  f e r t i l i t y .  Mink  r a t i o n s  tha t  conta ined o ther  

species o f  Great Lakes f i s h  caused s imi  l a r  rep roduc t i ve  compl ica t ions ,  

b u t  to a lesser degree. The tox ic  f a c t o r ( s )  appeared to be concentrated 

i n  coho salmon c a n n i n g  by-products,  wh ich  when fed  to a d u l t  mink  as 

30% of the  d i e t  were l e tha l  w i t h i n  3 months. The coho salmon fed  to m ink  

d u r i n g  the  l a t e r  feed ing t r i a l s  appeared to be more tox i c  t h a n  t h a t  fed  

i n  the e a r l i e r  exper iments.  

Ranc id i t y  o r  mercury  contaminat ion of the f i s h  was r u l e d  out as  b e i n g  

respons ib le  f o r  t h e  problem. A d i r e c t  r e l a t i o n s h i p  between the ex tent  

of rep roduc t i ve  f a i  l u r e  i n  the mink a n d  the c h l o r i n a t e d  hydrocarbon pest i- 

c ide  content of the  f i s h  was demonstrated, b u t  no c l i n i c a l  s igns  of c h l o r i -  

na ted hyd roca rbon  pest ic ide  poisoning were detected i n  the mink .  The 

c l i n i c a l  s igns  a n d  lesions noted i n  mink  t h a t  d ied  w h i l e  r e c e i v i n g  d ie ts  

tha t  conta ined L a k e  M ich igan  coho salmon were ve ry  s i m i l a r  to those ob- 

served i n  m ink  fed  on r a t i o n s  tha t  conta ined 30 p a r t s / l o 6  supplemental  

PCBs. 



These i n c l  uded ano rex ia ,  b loody stools,  f a t t y  l  i v e r  a n d  k i d n e y  degenera- 

t i on ,  and  haemorrhag ic  g a s t r i c  u lcers .  Analyses of the t issues from mink 

t h a t  d ied  w h i l e  f ed  on d ie t s  c o n t a i n i n g  L a k e  M i c h i g a n  coho salmon o r  

30 par ts /106 supplemental  PCBs showed s imi  l a r  PCB res idues,  wh ich  aver -  
6 .  

aged about 11  pa r t s / lO  i n  the b r a i n .  Feeding m ink  on d i e t s  t ha t  conta i -  

ned 10 parts/1o6 PCB, a lone o r  i n  combinat ion w i t h  c h l o r i n a t e d  hydrocar -  

bon pest ic ides,  deprecsed growth .  A PCB-tox ic i ty  exper iment  revea led  

t h a t  mink  a r e  v e r y  sens i t i ve  to these compounds a n d  t h a t  the t o x i c i t y  

v a r i e s  i nve rse l y  w i t h  the  c h l o r i n e  content of the PCBs. 

J. Reprod. Fer t . ,  Cupp l .  19, 365-376, 1973. 

10 tables,  1 f i g . ,  18 references. Au tho rs '  summary. 

THE VALUE OF CORN D I S T I  LLERS DRIED SOLUBLES IN THE M INK RATION. 

P h i l i p  J. Schaib le,  Hugh T r a v i ~ . ' ~  ( '%rep r in t  add ress ) .  

Seven exper iments were conducted d u r i n g  a l l  phases of t he  l i f e  cyc le  of 

m ink  to determine the v a l u e  of co rn  d i s t i l l e r s  D r ied  Colubles i n  the r a t i o n .  

A t o ta l  of 852 m ink  (382 a d u l t s  a n d  470 k i t s )  was used ove r  a 4-yr  pe- 

r i o d .  

Corn D i s t i l l e r s  D r ied  Solubles gave good r e s u l t s  d u r i n g  s r o w t h  a n d  f u r -  

r i n g  when used a s  a replacement f o r  5% horse meat i n  a t y p i c a l  l y  p r a c t i -  

c a l  ranch - t ype  r a t i o n .  Corn D i s t i l l e r s  D r ied  Solubles a l so  performed wel l  

when i t  r ep laced  u p  to 20% of a commercial supplemented cerea l  f o r  m ink .  

Corn D i s t i l  l e r s  D r ied  Solubles sa t i s fac to r i  l y  rep laced  d r i e d  l i v e r  p roduct  

a n d  d r i e d  skimmed m i l k  i n  d r y  d i e t s  s p e c i f i c a l l y  designed f o r  mink  d u r i n g  

the w i n t e r ,  summer a n d  fa1 l maintenance per iods .  

When co rn  D i s t i l  l e r s  D r i e d  Solubles was added to a commercial ranch  

r a t i o n  a t  6% level  ( d r y  b a s i s ) ,  good r e s u l t s  were ob ta ined  d u r i n g  the 

pe r iods  of b reed ing ,  ges ta t ion ,  p a r t u r i t i o n  a n d  l a c t a t i o n .  However, corn  

D i s t i l l e r s  D r ied  Solubles was u n a b l e  to rep lace  the  e n t i r e  contents of f resh  

l i v e r  d u r i n g  these per iods .  

2roc.of  S ix teenth  D i s t i l l e r s  Feed Conf ., 3-12, March 8, 1961. 

9 tab les ,  3 references. Au tho rs '  summary. 



LYSOZYME ADDITION I N  THE MINK FEEDIMG AND FUR QUAL IBY. 

(Aggiunta  d i  lisozima n e l l a  razione dei visomi e q u a l i t a  de l l a  pe l l i cc ia ) .  

D. Casc io t t i ,  C .  Ren ie r i ,  M. S i l ves t re l l i ,  F. Pace l l i .  

I  n  t h i s  paper we considered two d i f fe rent  l  ysozyme c o n t r i b u t  ions (5  a n d  

25 mg/an imal /d ie )  i n  m ink  s tandard  feeding. The f u r  q u a l i t y  of the tw.0 

t rea ted groups h a s  been compared w i t h  tha t  of a cont ro l .  A be t te r  qua- 

l i t y  h a s  been observed i n  the t reated animals.  

Rev. di Con ig l i co l tu ra ,  21, 7, 37-39, 1984. 

7 tab les ,  8 references. Authors '  summary. 

I n  ITAL. Summary i n  ENGL. 

EFFECT OF NATRIUM SELENITE ON NUTRIA GROWTH AND DEVELOPMENT. 

6HOAOTHqECKOE AEWCTBWE CEnEHA HA POCT 
)rl PEnPOAYKTWBNblE CnOC06HOCTW HYTPWH 

G.K. Ku l i ev .  

The b io log i ca l  ef fect  of selenium on n u t r i a  development a n d  fecund i ty  was 

s tud ied.  I t  i s  shown, t h a t  the f i ve - fo ld  i n jec t i on  of 0.1% Na seleni te 

so lu t ion  af fects p o s i t i v e l y  the growth  of animals,  the  development of ova- 

r i e s  a n d  the m a t u r i t y  of rep roduc t i ve  ce l ls .  

Se l ' skokhozya is tvennaya B io log i ya ,  10, 121-122, 1984. 

1 tab  le,  8 references. 

I n  RUSS. Surnmary in ENGL. 

Authors  summary. 

VITAMIN K IN THE NUTRITION OF MINK. 

Hugh F. T rav i s ,  Robert K. Ringer,  P h i l i p  J. Schaib le.  

Exper iments were conducted to ascer ta in :  ( 1  ) whether normal adu l  t  mink 

r e q u i r e  v i t a m i n  K; (2 )  whether d a r k  mink d i f f e r  in t h i s  respect from sap- 

p h i r e  mink  wh ich  c o n t a i n  the  A leut ian  gene; a n d  ( 3 )  whether su l faqu in -  

o x a l i n e  o r  c e r t a i n  a n t i b i o t i c s  af fect  b lood c l o t t i n g  time. 

The d i e t a r y  requ i rement  of normal a d u l t  m ink  was establ ishecl as be ing  

less t h a n  13 mg of menadione sodium b i s u l f i t e  (USP) p e r  ton, o r  6 ,5  pg  

pe r  pound of feed. P r a c t i c a l  r a n c h  r a t i o n s  wou ld  con ta in  much h igher  

leve ls  of v i t a m i n  K a c t i v i t y .  



t 
The mean whole blood pro thrombin  t ime of sapph i re  mink  (16.8-0,4 seconds) 

f 
was s i m i l a r  to tha t  of d a r k  m ink  (17.8-0.4 seconds). 

Su l faqu inoxa l i ne  fed  fo r  6 to 8 d a y s  a t  the 0.05% level o r  h i g h e r  s ign i -  

f i c a n t l y  increased the whole b lood p ro th romb in  times. 

Menadione sodium b i s u l f i t e  (USP) a t  a level  of 10 gm per  ton o f  food ( fed  

as Klotogen F )  reduced the b lood c l o t t i n g  time of mink fed su l faqu inoxa-  

l i n e  a t  a level of 0.06%. 

A d d i t i o n  of aureomycin and  te r ramyc in  a t  a level of 400 gm p e r  ton of 

food when fed f o r  6 o r  8 d a y s  d i d  not s i g n i f i c a n t l y  increase whole b lood 

p ro th romb in  times. 

Mink  fed  a semipur i f ied  r a t i o n  h a d  comparable b lood c l o t t i n g  times to 

those fed  a t y p i c a l  ranch  r a t i o n .  

MINK BASAL SEMI - 
PURIFIEO RATION I 

22.5 MG. I 
00 MG. l 

1.0 1.5 2.0 2.5 
LOG-OOSE OF MILLIGRAMS MENAOIONE SOOIUM 
BISULFITE PER TON OF FOOD. 

Fig. 1 Determlnation OP vitamin K (menndiane sodium bbulfite) level of 
scmlpurltfed raiion wing chick aisay. 

mink 

J. N u t r i t i o n ,  74, 2, 181-184, 1961. 

5 tab les ,  1 f i g . ,  9 references. Authors '  summary a n d  
concl usion. 



THE INFLUENCE OF THYROPROTEIN ON GRBWTH AND FURRIMG IN MINK.  

R i c h a r d  J. Au ler ich ,  P h i l i p  J. Schaible. 

T h i s  s tudy  was conducted to ascer ta in  the effects of feeding thy rop ro te in  

to d a r k ,  paste l  and  s a p p h i r e  m ink .  Mink  i n  the exper imenta l  groups 

were compared w i t h  l i t te rmates  i n  contro l  groups w i t h  respect  to body 

growth ,  f u r  q u a l i t y  and the  r a t e  of f u r r i n g  p r im ing .  The d a r k  mink  tha t  

rece ived thy rop ro te in  showed a s i g n i f  i can t  increase i n  we ight  g a i n  over  

t h e i r  cont ro ls ;  the other co lor  phases were not affected. M a t u r a t i o n  of 

the s k i n  a n d  h a i r  ( f u r  p r i m i n g )  was not re ta rded  o r  accelerated a n d  f u r  

q u a l i t y  was not s i g n i f i c a n t l y  enhanced b y  the  thy rop ro te in  supplementat ion 

d u r i n g  l a t e  growth  and f u r r i n g .  

Q u a r t e r l y  B u l l e t i n  of M ich igan  Agr ic .  Expt.St. ,  vo l .  49, 2, 211-215, 1966. 

2 t a b l e s , l 3  references. Authors '  abs t rac t .  

EFFECTS OF FEEDING COHO SALMON AND OTWEW GREAT LAKEC F I S H  

ON THE MINK REPRODUCTION. 

R.J. Au le r i ch ,  R.K. R inger ,  H.L. Seagran, W.G. Youat t .  

Feedi n g  experiments were conducted to i nves t i ga te  rep roduc t i ve  problems 

a t t r i b u t e d  to the feeding of Great Lakes coho salmon to m ink .  Several 

other  species of f i s h  were fed  fo r  comparison. Whole, r a w  s e x u a l l y  mature 

coho salmon taken from t i b u t a r i e s  of L a k e  Mich igan were g round ,  mixed 

i n t o  a d i e t  a t  a 30% leve l ,  and fed  to m ink  before b reed ing  a n d  d u r i n g  

gesta t ion .  Th is  d ie t  caused rep roduc t i ve  f a i  l u r e  and  ( o r )  v e r y  e a r l y  k i t  

m o r t a l i t y .  Feeding c a n n i n g  by-products of coho salmon f rom the same 

source a n d  a t  the same level  to a d u l t  mink  f o r  3 months r e s u l t e d  i n  mor- 

t a l  i t y .  Weduced rep roduc t i ve  performance and  ( o r )  excessive k i t  morta- 

l i t y  were observed i n  mink  which were fed  d ie ts  tha t  conta ined L a k e  Mi- 

c h i g a n  b l o a t e r  chub,  Lake  M ich igan  yel low perch,  a n d  matu re  coho from 

the L a k e  E r i e  system. M ink  r a t i o n s  wh ich  conta ined West Coast coho sal -  

mon a n d  Lake  E r i e  yel low perch d i d  not i m p a i r  reproduct ion  n o r  resu l t s  

in excessive m o r t a l i t y .  

No c o r r e l a t i o n  was found between the  degree of o x i d a t i v e  r a n c i d i t y  o r  

mercury  contaminat ion of the  f  i s h  a n d  the reproduct  i v e  per formance of 

the m ink .  The levels of pes t ic ide  res idues i n  the f i s h  ( a n d  the complete 

d ie ts )  a n d  the degree of rep roduc t i ve  dec l ine  and  ( o r )  k i t  m o r t a l i t y  ob- 

served in the mink appeared re la ted.  



Average liner size per fernale rnated 

FIG. 1 .  Relationship between litter size and pesticide 
residues in fish fed to mink in experiment III. 

The s tudy  demonstrated t h a t  coho salmon p e r  se does not cause the  re- 

p roduc t i on  a n d  mor ta l  i t y  problems. F u r t h e r ,  the  d i  sorder  i s  a l so  associ- 

a ted  w i t h  o the r  species of Great Lakes  f i s h  a n d  appears  to be  dependent 

upon the species of f i s h  a n d  i t s  envi ronment .  

Can. J. Zool. 49, 611-616, 1971. 

9 tab les ,  1 f i g . ,  5 references. Au tho rs '  abs t rac t  . 

RATE OF ACCUMULATION OF CHLORIMATED HYDROCARBON PESTICIDE RESIDUES 

IN  ADIPBSE TISSUE OF MINK. 

R.J. A u l e r i c h ,  R.K. R inger ,  D. Po l i n .  

D i e l d r i n ,  DDT ( 1 , l  , l - tr icholoro-2,2-bis(p-chloropheny I  ) e t h a n e ) ,  a n d  DDD 

( 1  , l-dichloro-2,2-bis-p-chIoropheriyI+ethane) were fed  to mink  to asce r ta in  

the r a t e  of accumula t ion  a n d  isomeric d i s t r i b u t i o n  of the res idues  i n  a d i -  

pose t issue.  Ac t i va ted  ca rbon  was i nco rpo ra ted  i n t o  the  r a t i o n s  i n  an 

attempt to reduce the r a t e  of pes t i c i de  res idue  accumula t ion .  Adipose 

t i ssue samples, p roduced b iweek l  y  b y  b i o p s y ,  were a n a l  yzed b y  gas  chro-  

matography f o r  pes t i c i de  res idues.  

Mink  fed  100 ppm DDT p l u s  50 ppm DDD h a d  t i ssue pes t i c i de  leve ls  aver -  

a g i n g  373 ppm b y  the 2nd week of feed ing  a n d  510 ppm b y  the  4 t h  week. 

Contro l  t i ssues  ave raged  from 5 to 23 ppm DDT a n d  i t s  isomers. I n  cont ro l  

t issues, the  th ree  isomers DDT, DDD, a n d  DDE ( l  , l  - d i c h l o r 0 - 2 , 2 - b i s ( ~ -  

ch loropheny 1)ethane) accounted f o r  59, 15, a n d  26%, respect i v e l  y ,  of  the 

to ta l  concent ra t ion .  I n  samples f rom t rea ted  m i n k ,  the r e l a t i v e  concen- 

t r a t i o n  of DDT, DDD, a n d  DDE was 74, 23, a n d  3%, respec t i ve l y ,  of the 



t o t a l  l e v e l .  The  d i e l d r i n  conlent  o f  t i ssues  f r om m i n k  fed 2.5 ppm d i e l -  

d r i n  p l a t e a u e d  a t  abou t  21 ppm i n  4 weeks. 

A c t i v a t e d  c a r b o n  i n  the  d i e t  a t  4410 ppm d i d  not  i n f l uence  t h e  r a t e  o f  

p e s t i c i d e  accumu la t i on  i n  the  f a t ,  t he  l eve l  a t  wh i ch  t he  p e s t i c i d e  r e s i -  

dues t ended  t o  p l a t e a u ,  o r  the  d i s t r i b u t i o n  of DDT a n d  i t s  isomers. 

Can. J. Zool .  50, 1167-1173, 1972. 

1  f i g . ,  4 t ab les ,  7  re ferences.  

I n  ENGL. Summary i n  FREN. 

A u t h o r s '  cummary.  



VE TER IN AR^ 

I MMUNOENZYME WESTERN BLOTT I NG ANALYSI S OF ANT I BODY SPEC I F I C I TY 

I N  ALEUTIAN DISEASE OF MINK,  A PARVOVIRUS INFECTION. 

D a v i d  D. Porter ,  Helen G. Por ter ,  Aust in  E. La rsen ,  Wi l l i am J. Hacilow. 

A leu t ian  disease v i r u s  (ADV)  , a n  autonomous p a r v o v i r u s ,  pers is ten t  l  y  in -  

fects mink  and induces v e r y  h i g h  levels of v i rus -spec i f i c  an t i body .  A l l  

s t r a i n s  of ADV in fec t  a l l  m ink ,  b u t  on l y  h i g h l y  v i r u l e n t  s t r a i n s  cause 

progress ive  disease i n  non-Aleut ian mink .  The development of an t ibody 

to i n d i v i d u a l  ADV p ro te ins  was eva luated b y  Western b l o t t i n g  b y  us ing  

the  sera  of 22 un in fec ted m ink  and 163 n a t u r a l l y  o r  exper imenta l ly  infec- 

ted m ink .  ADV h a s  v i r i o n  pro te ins  of 86,000 a n d  78,000 da l tons  tha t  a re  

c losely re la ted.  A new, poss ib ly  n o n v i r i o n  p r o t e i n  of 143,000 da l tons  

was observed, as we l l  as a known n o n v i r i o n  p r o t e i n  of 71,000 dal tons.  

Sera from mink  exper imen ta l l y  o r  n a t u r a l l y  in fected w i t h  ADV of h i g h  o r  

low virulente genera l  l y  reacted about equal  l y  w i  t h  a l  l  f o u r  prote ins.  

The o n l y  except ions noted were tha t  8 of 15 sera of mink  infected t rans-  

p l a c e n t a l l y  p re fe ren t ia l  l y  reacted w i t h  the two v i r i o n  p ro te ins  and  sera 

f rom mink  w i t h  the  monoclonal gammopathy of A leu t ian  diseace reacted 

p r e f e r e n t i a l l y  w i t h  e i t h e r  v i r i o n  (10 of 12) o r  n o n v i r i o n  ( 2  of 12)  p ro te ins .  

Journ.  of V i ro logy ,  52, 3, 745-749, 1984. 

1 f i g . ,  4  tables,  28 references. Au tho rs '  summary. 

ROCKET L I N E  IMMUNOELECTROPHORESIS: AN IMPROVED ASSAY FOR 

SIMULTANEOUS QUANTIFICATION OF A MINK PARVOVIRUS (ALEUTIAN DISEASE 

VIRUS) ANTIGEN AND ANTIBODY. 

S. Alexandersen, J. Hau. 

A rocket  l  ine  immunoelectrophoret i c  assay (RL I  E )  was developed fo r  the 

s imul taneous q u a n t i f i c a t i o n  of v i r a l  an t igens a n d  a n t i v i r a l  an t ibod ies  of 

the  impor tant  m ink  p a r v o v i r u s ,  a l e u t i a n  disease v i r u s  (ADV). The sen- 

s i t i v i t y  of the RLIE assay was found to be 5 log h i g h e r  than  tha t  of 
2 

the counter  c u r r e n t  immunoelectrophoresis wh ich  i s  the assay r o u t i n e l y  

used f o r  d i  agnost i c  purposes. 

Journ.  of V i ro log i ca l  Methods, 10, 145-151, 1985. 

3 f igs . ,  1 tab le ,  14 references. Au tho rs '  abs t rac t .  







ON THE LYMPHOTWOPISM OF ALEUTIAN DISEASE VIRUS (ADV). 

Susanne Roth, O.R. Kaaden. 

I  n  pe rs i s ten t l  y  in fected m ink  ADV and  i t s  specif  i c  an t igens were detected 

i n  d i f f e r e n t  lymphoid organs.  I n  about 4% of the p e r i p h e r a l  b lood  mono- 

n u c l e a r  cel  Is  (MNC), spleen, thymus and  lymphnode MNC, a n d  u p  to 40% 

of the  bone marrow cel Is  ADV-specific an t igens cou ld  be  demonstrated b y  

n u c l e a r  f luorescence u s i n g  po lyc lona l  and  monoclonal an t ibod ies .  Fu r the r -  

more, in fec t ious  ADV was iso la ted from these ce l ls  over  a pe r iod  of 15 

month b y  CO-cu l t i va t ion  w i t h  CCC Clone 81-cells. Some of these iso lates 

were adapted to grow in c u l t u r e  w i t h  t i t r e s  up to l o 8  focus fo rm ing  un i t s /  

ml.  The b lood MNC were f u r t h e r  f rac t i ona ted  b y  d i f f e r e n t  methods. ADV- 

spec i f i c  an t igens a n d  in fec t ious  v i r u s  cou ld  be detected i n  the B and  T 

cel l -enr iched f rac t ions .  The corresponding cel Is  from lymphoid  o rgans  

of m ink  t h a t  were demonstrated to be  sero log ica l ly  nega t i ve  f o r  ADV were 

found to  be  f u l l y  permiss ive  f o r  ADV " i n  v i t r o " .  F i b r o b l a s t s  d i d  not sup- 

p o r t  the  growth  of ADV. - These f i n d i n g s  i nd i ca te  t h a t  ADV e x h i b i t s  a 

lymphotropism " i n  v i v o t '  a n d  can pe rs i s t  i n  d i f f e ren t  l ymphoid  c e l l s  from 

pers i s ten t l y  ADV-infected m ink  fo r  a long pe r iod  of time. 

Zb1.f. Bakter io log ie ,  M ik rob io log ie  u n d  Hygiene, A. 258, 4, 528, 1984. 
(Abs t rac  of papers  of the Vi ro logy  Sect ion of the DGHM) . 
Onl y  abs t rac t  received. 

EXPER I MENTAL TRANCM I §SI BLE M I NK ENCEPWALOPATHY: 

BRA I N LES IONS AND THE I R SEQUENT I AL DEVELOPMENT I N M I NK. 

Robert J. Eckroade, Gabr ie le  M. ZuRhein, Hanson, Robert P. 

The microscopic patho logy  a n d  the sequent ia l  development of lesions i n  

t ransmiss ib le  mink  encypha lopathy  (TME) infected mink  were determined 

b y  the  examinat ion  of 28 m ink  inoculated i n t r a p e r i t o n e a l l y  w i t h  TME mink  

b r a i n  a n d  10 mink inocu la ted w i th  normal  mink b r a i n .  These m ink  were 

k i  l l e d  a t  i n t e r v a l s  post- inoculat ion (4-33 weeks). H is topatho log ica l  a l t e r -  

a t i ons  were l  imi ted to the cen t ra l  nervous system, a n d  were charac ter ized 

b y  vacuo la t i on  of g r a y  ma t te r ,  neuronal  degenerat ion a n d  nerve ce l l  loss, 

a n d  h y p e r p l a s i a  a n d  hyper t rophy  of astrocytes i n  g r a y  mat ter .  The s ig -  

n i f i c a n c e  of each of these lesions was discussed. There was a notab le  

absence o f  i n f  lammatory cel l  i n f  i l  t ra tes ,  acute neuronal  changes, neuro- 

nophag ia ,  o r  microg l ios is .  These lesions were not observed i n  the  contro l  



mink.  Lesions were f i r s t  detected a t  24 weeks and  subsequent ly  fo l lowed 

a p a t t e r n  of develment. The progression of lesions was most r a p i d  in 

the ce reb ra l  cor tex.  The spread of lesions i n  the cerebra l  cor tex  appeared 

to occur  b y  d i rec t  extension a long  ne rve  c e l l  l aye rs  I I  I ,  IV a n d  V f rom 

af fected to ad jacent  unaf fected cor tex.  The topograph ica l  d i s t r i b u t i o n  

of lesions was determined b y  the examinat ion  of 5 te rm ina l l y  a f fec ted TME 

inocu la ted m ink .  The Iesions were b i  l a t e r a l  l y  symmetr ical,  w idespread 

in the b r a i n ,  a n d  un i fo rm among mink .  

SEVERE 

@ MODERATE 

O MINIMAL 

PIGURE 12. Lateral view of mlnk brain showing topw 
PIGURE 13. Grosa anatomy of mink brain from a lateral 

graphical distributioa of R<E l e s i a s  In the cerebral cortex. 
aev. 

The locat ion  a n d  sever i ty  of lesions were shown on d raw ings  of the l a t e r a l  

aspect of the cerebra l  cor tex,  a n d  of 13 s tandard ized coronal  sections. 

Spongiform degenerat ion i nvo lved  the  ce reb ra l  cor tex,  the non-cor t ica l  

telecephalon, diencephalon a n d  mesencephalon and  d imin ished c a u d a l  l  y 

i n  the neurax i s .  The s i tes of i n i t i a l  lesions a t  24 weeks were the  most 

severely a f fec ted areas t e r m i n a l l y .  C l i n i c a l  disease was recognized a t  

30 weeks post- inoculat ion,  a l t hough  d i s r u p t i o n  of g r a y  matter  b y  vacuoles 

occur red 4-6 weeks e a r l i e r .  The b r a i n  f rom some exper imental  m ink  were 

assayed i n  m ink  to determine the presence of TME agent .  TME agent  was 

f i r s t  detected a t  16 weeks post - inocu la t ion  a n d  was present i n  a l l  m ink  

b r a i n  assayed thereaf te r ,  b u t  was not detected i n  the b r a i n  of m ink  k i l -  

led a t  4 a n d  8 weeks post- inoculat ion.  

Slow T ransmiss ib le  Diseases of the Nervous System, Vol. 1. 
Academ i c Press I  nc. , New York,  409-449, 1979. I  SBN 0-1 2-566301 -3. 

27 f igs . ,  5 tab les ,  37 references. Authors '  abs t rac t .  

P a r t  of Ph.D. Thesis. 



ON THE OR I G I N 8F TRANSM I SS I BLE M II NK ENCEPHALOPATHY. 

R.F.  M a r c h ,  R.P. Hanson. 

S tud ies  o n  m i n k  s u s c e p t i b i l i t y  to sources of  s c r a p i e  f rom the  U n i t e d  States,  

b u t  n o t  f ron i  t he  Un i t ed  Kingdom, i n d i c a t e  t h a t  t r a n s m i s s i b l e  m i n k  en- 

c e p h a l o p a t h y  (TME) most l i k e l y  o r i g i n a t e s  f r om m ink  b e i n g  f e d  sc rap ie -  

i n f ec ted  sheep o r  goa t  t issues.  Expe r imen ts  f u r t h e r  suggest  t h a t  t h e  shor-  

test  n a t u r a l  r o u t e  f o r  i n f ec t i on  i s  v i a  b i t e  wounds i n f l i c t e d  b y  l i t t e r m a t e s  

r a t h e r  t h a n  b y  t he  o r a l  r o u t e  p e r  se. Other  s tud ies ,  on  the  b i o l o g i c  cha-  

r a c t e r i z a t i o n  of  t he  TME agent  f r om Sawyer  County ,  Wisconsin,  i n d i c a t e  

t h a t  t h i s  p a r t i c u l a r  source of  TME i s  composed of  a  m i x t u r e  of  subpopu-  

l a t i o n s  w h i c h  i n c l u d e  a  hamster  pa thogen  a n d  a  mink-monkey pa thogen .  

Slow T r a n s m i s s i b l e  Diseases of  t he  Nervous  System, Vol. 1 .  
Academic Press  I  nc. ,  New Yo rk ,  451 -460, 1979. ISBN 0-1 2-566301 -3. 

A u t h o r s '  a b s t r a c t  . 

OCCURRENCE AND COMPOSITION O F  UROLITHS IN FARM MINK. 

(Auftreten u n d  Zusammensetzung von Harnsteinen beim Farmnerz) .  

H. Z immermann,  P. Schweder. 

G row ing  loss  h a s  been recorded  due  t o  u r o l i t h i a s i s  f r om m i n k  f a r m s  i n  

recen t  y e a r s .  P r i m a r i l y  a f f ec ted  were y o u n g  males,  between June a n d  

Augus t ,  however ,  w i t h  n o  d i s p o s i t i o n  b y  c o l o u r  t ypes  b e i n g  d i s c e r n i b l e .  

U r o l i t h  a n a l y s i s  b y  means of  r a d i o l o g i c a l  d i f f r a c t o m e t r y  showed t h a t  s t r u -  

v i t e  c a l c u l i ,  w h i c h  accounted f o r  96 p e r  cen t  o f  100 examined  n e p h r o l i t h s  

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

t o  the  u r o l i t h i a s i s - b a s e d  diseases among t h e  m inks .  

1 ' 1 1 1 1 1 1 1 1 1  4" 15" j3" 11" 9" 7' 5" 3" 

Winkelgrod - 

Abb. 1 Iritnfcraizbild d a  haufigstcn HamsteinSubstanz Stntvit dcr 
N e m  (Interfercnzangaben in A ;  A = 0,l  nm) 

Mh. Vet .-Med. 40, 374-376, 1985. 

4  t ab les ,  1  f i g s . ,  13 re ferences.  A u t h o r s '  summary.  

I n  GERM. Summary i n  RU§§ a n d  ENGL. 



BLASTOMYCOSIS IN A FERRET. 

Andrea Lenhard .  

A c a s e i s  reported i n  a n  18-month o l d  female fe r re t  (Muste la p u t o r i u s  f u r o )  , 
wh ich  presented w i t h  a n  u lcera ted Iesion of the l e f t  metacarpal  pad.  

A t  i ssue impr i  n t  of the fo repad lesion demonstrated mononuclear phago- 

cy tes  a n d  broad-based b u d d i n g  yeasts consistent w i t h  Blastomyces derma- 

t i t i d i s .  Thoracic r a d i o g r a p h y  revea led re t i cu lonodu la r  i n t e r s t i t i a l  pneu- 

monia, w i t h  focal conso l ida t ion  of the m idd le  p o r t i o n  of the l e f t  l ung  a n d  

a reas  of t rapped p l e u r a l  f l u i d .  An agarose gel immunodi f fus ion test was 

p o s i t i v e  f o r  serum an t ibody  to B. de rmat i t i d i s .  Therapy w i t h  i n t r a -  

venous amphoter ic in B (0.8 mg/kg every other  d a y )  a n d  o r a l  ketoconazole 

(5  mg/day)  was i n s t i t u t e d ,  b u t  amphoter ic in B h a d  to  be reduced, then 

stopped, because of s ide  effects. The an imal  re lapsed and  was euthana- 

t i zed.  Necropsy revea led  B. d e r m a t i t i d i s  in fec t ion  of the lungs.  

JAVMA, 186, 1 , 70-72. 

2 f  igs. ,  12 references. 

DERMATOMYCOSI S I N RANCH FOXES. 

E.B. Janovi tz ,  G.G. Long.  

Cases of dermatomycosis a r e  repor ted  i n  50 of 220 foxes (co lou r  v a r i a n t s  

of Vulpes f u l v a )  k e p t  in  a b a r n ,  which developed m u l t i p l e  c r u s t y  areas 

of a lopec ia ,  i n i t i a l  l  y d iagnosed as sacoptic mange a n d  t rea ted unsuccess- 

f u l l y  b y  d i p p i n g  w i t h  a commercial organophosphate insect ic ide.  Wi th in  

24 h, 5 og the  t rea ted  foxes d ied  a n d  20 other  were l  i s t less  and  h a d  a 

ser ious ocu la r  d ischarge.  Necropsies performed on 2 foxes revea led 

hyphae  a n d  f u n g a l  spores i n  h a i r  f o l l i c l e s  a n d  sur face k e r a t i n  and  T r i -  

chophyton mentagrophytes was c u l  t u red  from s k i n  sc rap ings  and h a i r .  

O r a l a  therapy w i t h  g r i s e o f u l v i n  was i n i t i a t e d ,  b u t  slow response to thera-  

p y  a n d  economic loss fo rced the owner to l i q u i d a t e  the opera t ion .  

JAVMA, 185, 11  , 1393-1 394, 1984. 

3 f i g s . ,  1 1  references. 

MANGE DUE TO CHEYLET I ELLA BLAKE I , CMI L E Y  1970 I N POLAR FBXEC 

IN POLAND. 

A. Malczewski,  A. Kopczewski,  Ma lgorzata  Malczewska, J. Z ie l  i h s k i .  

I n  September 1982 i t c h i n g ,  loss of n a i v  and  the  fo rmat ion  of d a n d r u f f  

p a r t i c u l a r l y  on the  back  a n d  the base of the t a i l  were not iced i n  2 fa rms 



w i t h  96 and  68 p o l a r  foxes i n  the d i s t r i c t  of Gdansk. As symptoms t y p i -  

c a l  o f  Sarcoptes scabie i  l i k e  vesicles, c rus ty  and  pustu les  weres miss ing  

a n d  the  symptoms not ices occurred i n  a n  unusua l  loca l isa t ion ,  new invest-  

i g a t i o n s  were prompted a t  the  I n s t i t u t e  of Paras i to logy  of the Po l i sh  Aca- 

demy of Science and  a t  the  I n s t i t u t e  of Veter inary  Hygiene a t  Gdansk. 

Mi tes of the species Chey le t ie l  l a  b l a k e i  were detected i n  a l  l  s k i n  sc rap ings  

t a k i n g  f rom foxes i n  these 2 farms. Th is  i s  the  f i r s t  f i n d i n g  of these 

mi tes i n  p o l a r  foxes and  in Poland. The foxes were t rea ted subcutaneous- 

l y  w i t h  1 ml l vermect in /an imal  twice w i t h  a n  i n t e r v a l  of 6 weeks. Sk in  

s c r a p i n g s  of 30% of the t rea ted  foxes were examined a t  2 weeks i n t e r v a l s  

f rom the  day of the f i r s t  t reatment on. Wi th in  6 months of examinat ion  

a l i  a n i m a l s  became f ree  of the  mites a n d  the symptoms of disease d isap-  

peared completely. The d r u g  d i d  not in f luence nega t i ve l y  ma t ing  be- 

h a v i o u r  and  gestat ion of the  b i tches n o r  the puppies.  From these inve- 

s t i g a t i o n s  i t  i s  concluded t h a t  Ivermect in  a t  a dosage of 1 ml / fox  sub- 

cu taneous ly  i s  ac t i ve  a g a i n s t  Chey le t i e l l a  b l a k e i ,  even i f  i t  i s  not as 

a c i t v e  a s  aga ins t  Sarcoptes f o r  the cont ro l  of wh ich  one t reatment  i s  suf- 

f i c i e n t .  I n  these 2 fa rms 2 cases of symptoms l i k e  i t c h i n g  a n d  s k i n  a l -  

t e ra t i ons  i n  an imal  a t tendan ts  were recorded b u t  they were d iagnosed as 

mange due  to Sarcoptes. 

Zb l .  B a k t .  Hyg. A 258, 2 / 3 ,  412-413. 
Abst rac t  f rom 1 l t h  Meeting of the Deutsche Gesel l scha f t  f u r  Pa ras i to log ie  

e. V. ( 0 n l y  a b s t r a c t ) .  Authors l  abs t rac t  . 

A POCTMORTEM D I AGNOS I S OF D I ROF I LAR I A5 I S MAY HAVE 

FAR-REACHING IMPLICATIONC- 

T. D. Anderson, Gal e Sa l  mon. 

A necropsy revea led severe heartworm disease in a fox  a t  a commercial 

b r e e d i n g  operat ion.  These patho log is ts  suggest such a s i t u a t i o n  cou ld  

s i g n a l  danger  to the domest i c  can ine popu la t ion .  

Vet. Med., 1283-1 285, October 1984. 

5 f igs . ,  4 references. Authors l  summary. 
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Nordisk f odermedelctabell 

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

W h e r e  d a t a  f r o m  s e v e r a l  e x p e r i m e n t s  w e r e  a v a i l a b l e  t h e  a u t h o r s  
c h o o s e d  t h e  d a t a  t h e y  a s s u m e d  t o  b e  m o s t  r e p r e s e n t a t i v e .  

B a s e d  on  N o r w e g i a n  a n d  D a n i s h  e x p e r i m e n t s  a  t a b l e  f o r  c o n t e n t  a n d  
d i g e s t i b i ' l i t y  o £  Amino A c i d s  i n  commonly  u s e d  f e e d s t u f f s  f o r  f u r  
b e a r i n g  a n i m a l s  w e r e  w o r k e d  o u t .  

T h e  b a s i s  f o r  d i g e s t i b i l i t y  c o e f f i c i e n t s  w a s  e x p e r i m e n t s  w i t h  
m i n k .  

F u r t h e r m o r e  a  l i s t  o f  n a m e s  o f  f e e d s t u f f s  i s  g i v e n  i n  S w e d i s h ,  
D a n i s h ,  N o r w e g i a n ,  F i n n i s h  a n d  E n g l i s h .  

- 

(N.Glem-  an sen, H a n s  B e r g ,  A n d e r s  S k r e d e  o g  M a r i a  N e i l ) .  

Nordiska Jordbrukcf orskarec Förening 

Subcektion för palsdjur 

26 p p .  I n  CWED. 

O b t a i n a b l e :  N. Glem-Hansen, D a n i s h  F u r  B reede rs  Assoc ia t i on ,  
6 0 ,  L a n g a g e r v e j ,  DK 2600 Glos t rup ,  Denmark .  



NEW BOOK Mink Pmduction 
Now on the market. Editor: Gunnar Joergensen 

MINK PRODUKTION, 1st edition 1984 (Danish edition) Published by: 
MINK PRODUCTION, 1st edition 1985 (English edition) 

Danish Fur Breeders Association (Danish edition) 

Copyright: 
Danish Fur Breeders Association (Danish edition) and 
SCIENTIFUII (English edition) 

Layout: John Back 
Set by: Askbo Fotosats Aps., Herlev 
Printed by: K. Larsen & S m ,  Glostrup 
ISBN: 87-!)81!)5!)-05 (English edition) 

Publisher: 
SCIENTIFUK 
48 H, Koskildevej, DK 3400 Hilleroed, Denmark 
Tel.: 4.5-2-2(i 14 10 

300 pages. 

Rich in  i l l u -  
s t r a t  i o n s ,  

and 
SCIENTIFUR (English edition) 

This book is a direct translation of MINK PRODUKTION, which was 
published by the Danish Fur Breeders Associatioil in 1984. 

In the preface to the Danish edition, Helge Olsen, manager of the 
Danish Fur Breeders Association, wrote, "In Denmark, we have 
managed in a good way to exploit the natura1 production factors 
through cooperation on pretty well everything worth cooperating on - 
sales, advisory activities, procurement of feed, feed production and cori- 
trol, combating disease, and research and developme~it. 

Minkproduction, price list and order form: 
t a b l e s ,  f i g u r e s ,  Prc  US 8 
a n d  b o t h  b l a c k /  

Number  of w h i t e  a n d  C O ~ O U ~  All priies include free delivery to one address P r  copy ttl 
copies 

pho toc .  

Ciwle copy $ 60.- 

10 copiea sr more + 20% diseount * $ 48.- pr-copy 

* )  delivery to sne address 

Exact address in  block letters o r  typewritten: 

Name: 

Street: 

City: Postal code: 

Country: 

Signature: Date: 



The results of this cooperation are availabie to new fur breeders, ~ u t  
since 'it is the present that creates the future', it is the fur breeders in 
operation now who determine the future of the industry, and the future 
belongs to those who have prepared for it. Being prepared really means 
rnaking sure you possess the available, relevant knowledge and having 
a flair for using it." 

When it comes to the production and selling of skins, the cooperation 
in Scandinavia is just as natura1 as the cooperation in Denmark. In 
granting permission for translation of this book into English, the Danish 
Fur Breeders Association is extending the hand of friendship to streng- 
then the international cooperation o11 the farmed production of fur ani- 
mals. 

MINK PRODUCTION naturally describes mink breeding princi- 
pally on the basis of Danish experience, but the fact that Denrnark is one 
of the leading nations in this field should guarantee that the book con- 
tains much valuable information for mink breeders all over the world. 

A glance at the relevant literature shows that manuals of this nature 
are few and far between - perhaps because of the extensive cooperation 
required for their preparation and publication. 

The International Scientific Congresses on Fur Animal Production 
and the birth of SCIENTIFUR in 1976 are a clear message from Scandi- 
navian scientists - firmly supported by the fur breeders' organizations - 
that they desire increased international cooperation on the production 
side. 

While tlianking tlie Danish Fur Breedei-s Association for tlie confi- 
dence i t  has shown in granting us permission to translate and distribute 
MINK PRODUCTION, SCIENTIFUR wislies to urge all working in 
this field to support international cooperation by using the products 
that result from it and by making suggestions for new "products" - 
which can best be procured through tliat same iiitei-national cooper- 
ation. 

In the hope that this book will provide many hours of good reading, 
I wish a successful future to all. - --  

___P____-_________--------------------------------------------------------------- Hilleroed, October 1985 

Gunnar Joergensen 
Editor & Publisher 

48 H Roskildevej 
DK-3400 Hilleroed 
Denmark 

The book is extremely attractiv 
and readable. It is naturally 
primarily addressed to fur 
breeders, and new breeders, in 
particular, will find that it gives 
them a great deal of useful 
information. However, it also 
provides a valuable textbook 
and manual for teaching 
purposes 
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SILVER FOX FARMING. a 

\VILFRED H .  OSGOOD, 
Assislatt f , Biological St~wey .  

WASHINGTON: 
C I O V E R N M E N T  P R I N T I N G  O F F I C E ,  
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B r i n ~ ~ r i  o p  I~IOI.~(II(:AL SCIRVI<:Y, 
~ ~ ~ ~ l ~ / l ~ l l g t O l ~ ,  D. t!!., ~lf(ltJ J8, l!)u8, 

SIR: I hnve tlie Iioiior to trtiiisiiiit licrowith n report oii tlic. r(viiiiig 
of silyer foxes. 11s civilizutioii eiicrouclies oii tlie breetliilg gi.oiiiicls 
of wild iinirntils the siipply of fiir steadily dimiriislies tiiid tlic pricu 
correspoiidiiigly advtiiices. I f  fiirs tis articles of iiso tiild tidoriiirieiit 
ure not soon to disappear froin general use, inethods inust be devised 
for  rnising fur-betiring nniiiinls iii confinement. This siibjcct is iiow 
l>eing investigated by the Biological Survey. The present bulletiti 
fiirnishes iiiforiiintioii ns to the possibilities of tlie proptigutioii of 
silver, or  silver-blnck, foses niid the best ~nethods of coricliictiiig t110 
l)iisiiiess. .Tlie silver-blnck fos  is olie of tlie liigliest priced of firr 
bcrirers, and hence offers a tempting field for experiinent. Tlio biisi- 
ncss of riiising this tiniriin1 is believed to proinisu fiiir if not 11irg'. 
mturiis for skill, experieiice, and the investment of inoderate cnpittil. 

I recommend thnt this report be published in the Farmersy Bullebiil 
series. 

Respectfully, V. I I ~ i r r  Af~~ti~i,tnr, 
Chief, BioZogicul Sidl~itey. 
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Publications.. 1980. 1 microfichc ; t 1  x 15 ca .  HAL 
dqcunient copy alro located in t Ap84F no.328.Lfareers' 

/ United Status Department of Agriculture J 

-- - - - s - 
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