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N O T E S  

Our most h e a r t f e l t  thanks  f o r  a l l  Christmas and New Year Gree- 

t i n g s  rece ived .  Your ve ry  k ind  words w i l l  s e r v e  as an i n s p i r a -  

t i o n  i n  our  work on f u t u r e  i s s u e s  of  SCIENTIFUR. It is  most 

g r a t i f y i n g  t o  know t h a t  t h e  o u t s i d e  world a p p r e c i a t e s  o u r  e f f o r t s .  

Whils t  Congresses, l i k e  t h e  2nd S c i e n t i f i c  Congress on Fur Animal 

Product ion he ld  last A p r i l ,  a r e  va luab le  f o r  t h e  c r e a t i o n  of con- 

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

an oppor tun i ty  t o  become au f a i t  wi th  r e sea rch  developments i n  

p a r t i c u l a r  f i e l d s ,  as w e l l  as i n s p i r i n g  them t o  new work, Semi- 

n a r s  on s p e c i f i c  s u b j e c t s  w i l l  provide a f a r  more c l e a r  ind ica-  

t i o n  of  how f a r  r e s e a r c h e r s  have g o t ,  and what i s  l a c k i n g  t o  s o l -  

ve problems wi th in  s p e c i a l i z e d  f i e l d s  of r e sea rch .  

I n  January 1981 a l a r g e  number of  Scandinavian r e s e a r c h e r s  were 

given an oppor tun i ty  t o  t ake  s tock  a t  a course  on f u r  animal 

n u t r i t i o n  extending over  a pe r iod  of  a f&hnight  and h e l d  i n  Den- 

mark under t he  d i r e c t o r s h i p  of  D r ,  N .  Enggaard Hansen. 

The course  w a s  an i n t e n s i v e  one on t h e o r e t i c a l ,  p h y s i o l o g i c a l ,  

r e sea rch  methodological  , and p r a c t i c a l  a s p e c t s  of  energy , pro- 

t e i n ,  mineral  and v i tamin  requirements  of mink. 

The conc lus ion  from t h e  course  may be drawn t h a t  s u i t a b l e  s t anda rds  

e x i s t  i n  respekc t  of  p r o t e i n  and energy supply ;  i t  i s ,  however, 

somewhat harder  t o  guaran tee  t h a t  t h e  s t anda rds  a r e  opt imal  ones.  



Is w a s  r a t h e r  f r u s t r a t i n g  t o  r e a l i z e  how l i t t l e  p r e c i s e  knowledge 

we have about minera l s  and v i t amins .  It  w a s  a l l  t oo  ev iden t  t h a t  

our  knowledge i s  l i m i t e d  i n  many f i e l d s ,  bu t  a l s o  t h a t  i t  w i l l  

be d i f f i c u l t  t o  ga in  anything new from t r a d i t i o n a l  f e e d i n g  ex- 

periments.  

Basic r e sea rch  i n  almost al1 sphe re s  i s  lack ing .  This  should 

l e a d  t o  a more exac t  fo rmula t ion  o f  problems and, above a l l ,  

u t i l i z a t i o n  of well-documented and soundly based r eco rd ing  me- 

thods  . 

I n  t h e  f i e l d  of  p r o t e i n  and energy i t  may prove d i f f i c u l t  t o  pro- 

duce new f a c t s ,  as long as i t  remains d i f f i c u l t  t o  r eco rd  N- 

l o s s e s  i n  connect ion with  c o l l e c t i o n  of  f a e c e s  and u r i n e  as we l l  

as those  f r a c t i o n s  of  N l o s t  du r ing  p e r i o d s  of moult ing.  Exten- 

s i v e  use  o f  r e s p i r a t i o n  trials i n  f e e d s t u f f s  eva lua t ion  and re -  

cord ing  o f  responses  w i l l  no t  be t o p i c a l  u n t i l  i t  has  become pos- 

s i b l e  t o  measure and poss ib ly  c o r r e c t  f o r  t h e  i n f luence  of  mus- 

c u l a r  a c t i v i t y  on t h e  tu rnover  r a t e  o f  energy suppl ied .  

Only a minor p a r t  of  the  problems a s s o c i a t e d  wi th  mine ra l s  may 

be desc r ibed  through t r a d i t i o n a l  ba lance  and depos i t i on  t r ia ls .  

A l a r g e  s h a r e  of  t he se  i n v e s t i g a t i o n s  as we l l  as t r i a l s  on o p t i -  

mal amounts o f  v i tamins  under d i f f e r e n t  cond i t i ons  may on ly  be  

c a r r i e d  o u t  be means of d i r e c t  measurements of r e l e v a n t  physio- 

l o g i c a l  parameters  i n  t he  an imals ,  e . g .  blood and organ samples.  

S imul taneous ly  wi th  f i n d i n g  t h a t  b a s i c  r e sea rch  i n  t h e  f i e l d  of  

f u r  animal n u t r i t i o n  l eaves  much t o  be d e s i r e d  i t  should a l s o  

be r e a l i s e d  t h a t  t h i s  a spec t  o f  r e s e a r c h  makes heavy demands on 

r e sou rces ,  and t h a t  t h e  t a s k s  a t  hand cannot i n  any way be so lved  

on t h e  b a s i s  of  t h e  r e sou rces  of  personnel  and money a t  p r e s e n t  

a v a i l a b l e  f o r  r e sea rch  on problems connected wi th  f u r  animal nu- 

t r i t i o n .  

The conc lus ion  t o  be drawn must be t h a t  w i t h i n  t h e  e x i s t i n g  frame- 

work e f f o r t s  must c e n t e r  r a t h e r  on b a s i c  problems than  on those  



of "here  and now" problems. The l a t t e r  w i l l  o f t e n  be so lved  any- 

way, and more r e a d i l y  s o  the  g r e a t e r  t h e  m a s s  of b a s i c  knowledge 

a v a i l a b l e  on which t o  base research .  

There is no doubt t h a t  r e sea rche r s  l a c k  o f  p r e c i s e  formula t ion  

of t he  problems as wel l  as a  l ist o f  p r i o r i t i e s  i n  o r d e r  f o r  them 

t o  be given t h e  necessary resources  f o r  work wi th in  an impera t ive  

a spec t  of  f u r  animal production.  

I n  SCIENTIFUR, Vol, 4 ,  No.4, I mentioned i n  t he  e d i t o r i a l  n o t e s  

t h a t  USA and Canada have i s sued  an i n v i t a t i o n  t o  t h e  4 t h  I n t e r -  

n a t i o n a l  Congress t o  be held  i n  1988. The i n v i t a t i o n ,  p r i n t e d  

under Cornmunication, has  been d i scussed  by The Board of  The Scan- 

dinavian Assoc ia t ion  of  A g r i c u l t u r a l  S c i e n t i s t s  (NJF) ,  Fur Animal 

D iv i s ion ,  who wish t o  c a l l  i n  comments from t h e  members a t  a mee- 

t i n g  f i x e d  f o r  October 1981. We must ,  t h e r e f o r e ,  ask our  American 

and Canadian f r i e n d s  t o  await  t h e  d e c i s i o n  of  t he  Scandinavian 

r e s e a r c h e r s  u n t i l  the  November 1981 i s s u e  of  SCIENTIFUR. 

F i n a l l y ,  I wish t o  thank c o n t r i b u t o r s  t o  t h e  p re sen t  i s s u e  o f  

SCIENTIFUR. A t  t h e  same time I wish t o  mention t h a t  we have no 

more "an t ique"  m a t e r i a l  i n  s tock .  Consequently, i t  is  my ve ry  

g r e a t  hope t h a t  t h e  w in t e r  pe r iod  has  o f f e r e d  l a r g e  numbers o f  

co l l eagues  an oppor tun i ty  t o  w r i t e  t h e  r e p o r t s  which we a r e  a l l  

wai t ing  f o r  - and e s p e c i a l l y  t h e  r e a d e r s  of  SCIENTIFUR. 

With a l l  good wishes ,  

E d i t o r .  



U S E  O F  A R T I F I C I A L  L I G H T  A N D  D A V  L E N G T H  T O  A L T E R  

T K E  L I F E  C Y C L E S  OF M I N K ,  

Hugh F. T r a v i s ,  Thomas E .  P i lbeam,  U.S. Dept .  o f  A g r i c . ,  U.S. 

Sheep and Fur  Animal Exp. S t n . ,  A R ,  SEA, C o r n e l l  Un iv . ,  

I t a c h a ,  NY 14853,  USA. 

Mink (Muste la  v i s o n )  that had been raised on a farm were abruptly 

changed from ambient light at 4 2 O  N latitude to an artificial 

light regimen corresponding to 4 5 O  S latitude. The study was 

continued for 3 years and included three generations of mink. 

Animals were raised in a light-controlled room with partial tem- 

perature control that kept the temperatures between -3 and 26 

C. Light schedules were changed weekly to correspond with chang- 

ing day length. After an initial transition period of 9 months, 

the mink adapted so that their furring and reproductive cycles 

were in phase with the altered light regimen. Normal reproduc- 

tive performance was observed in some males and females. However 

the low percentage of both males and females that performed ade- 

quately makes the procedure economically unfeasible at this stage 

of our knowledge and experience. Possible causes of poor repro- 

ductive performance were: imprinting of previous light schedules 

on the animals, relatively high temperatures during breeding 

and improper light frequencies from artificial illumination. 

J o u r n a l  o f  Animal S c i e n c e ,  Vol .  50 ,  n o . 6 ,  1980 ,  1108-1112. 

3 t a b l e s ,  15 r e f e r e n c e s .  

Au thor s  summary. 

C O M P A R A T I V E  I N V E S T I G A T I O N S  ON S K U L L S  O F  

S U B A D U L T  F A R M  M I N K S ,  M U S T E L A  V I S O N  F ,  D O M ,  

(MUSTEC IDAE, CARNIVORA) , 

(Vergleichende Untersuchungen an den Schadeln 

von subadulten and adulten Farmnerzen, Mustela 

vison f. dom. (Mustelidae, Carnivora). 



D. Kruska, Inst. fur Zoologie der ~ierarztlichen Hoshschule 

Hannover, ~unteweg 17, D-3000 Hannover 71. 

S t u d i e s  were t h e  changes i n  s i z e  and p ropor t ion  of  f a r m  mink 

s k u l l s  i n  both sexes  dur ing  l a t e  development by means o f  biome- 

t r i c a l  a n a l y s i s .  17  c h a r a c t e r i s t i c s  s k u l l  measures of 134 (40 

males ,  94 females)  s t anda rd  farm minks o f  d i f f e r e n t  age were 

taken  and compared. I n  both  sexes  s i z e  decrease  o f  t h e  neuro- 

cranium occurs .  When compared wi th  younger i n d i v i d u a l s ,  mink 

o l d e r  than s i x  months show s i g n i f i c a n t l y  sma l l e r  b r a i n  c a p a c i t y ,  

l e s s e r  he igh t  of  t h e  s k u l l  i n  t h e  reg ion  of  t h e  neurocranium, 

and t h e  width of  t h e  p o s t o r b i t a l  a r e a  i s  diminished.  Measures 

of  o t h e r  s k u l l  a r e a s  remain unchanged i n  l e n g t h s ,  b r e a d t h s ,  and 

h e i g h t s  dur ing l a t e  development. On the  b a s i s  of  condylobasal  

l e n g t h  t h e  same changes i n  s i z e  could be e s t a b l i s h e d .  They cor re -  

spond wi th  t he  decrease  i n  b r a i n  weight.  

Zeitschrift fur Saugetierkunde, 44, 6, 360-375. 

2 tables, 10 figs. 25 references. 

In German with abstract in English. 

Authors abstract. 
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BY M E T R I C A L  MEASUREMENTS OF T H E  S K U C L ,  

B y s t e i n  Wiig ,  Rolf  W .  L i e ,  Z o o l o g i c a l  Museum, U n i v e r s i t y  o f  Ber- 

g e n ,  N-5014 Bergen,  Norway. 

The dental length and length of the first molar in the upper 

jaw of mink are characteristics used to estimate a discriminant 

function for sex identification of Norwegian populations. Relia- 

bility of the method is theoretically 93.2%. 

Zoolog ica  S c r i p t a ,  Vol .  9 ,  79-80,1980.  

2 f i g s . ,  4 r e f e r e n c e s .  
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EXPERIMENTAL DIAGNOSIS OF SEX I N  THE F O X ,  ( V U L P E S  V U C P E S ) ,  

COMPARATIVE TESTING OF THREE METHODS FOR THE EPIDEMIOLO- 

GICAL STUDY OF RABIES BY D ,  SALMON AND J, BLANCOU, 

(Diagnose expérimentale du sexe du renard (Vulpes vu lpes )  

e s s a i s  comparés de t r o i s  méthodes en vue de l ' é t u d e  

épidémiologique de l a  rage . )  

D. Salmon, J. Blancou, Ministere de l'agriculture, Direction de 

la qualité, Services vétérinaires, Centre national d'etudes 

sur la rage, B.P. 54220 Malzeville, France. 

Three methods f o r  experimental recogni t ion  of the  sex  i n  foxes 

only from heads sent  t o  1abor .ator ies  f o r  r a b i e s  d iagnos i s  have 

been t e s t e d :  measurement of t h e  s i z e  of the  canine t e e t h ,  demon- 

s t r a t i o n  of sexual chromatin ( B a r r  corpuscule) and of chromosome 

Y i n  f luorescence.  

The demonstration of B a r r  corpuscule proves the  most accura te  

method ( 9 7  t imes out of 100 c a s e s ) ,  the  method of chromosome 

Y demonstration having f a i l e d  and the  measurement of t h e  diame- 

t e r  of canine t e e t h  allowing f o r  a t  l e a s t  2 5  per  cent  mistake.  

Hec. Méd. vét. 156, 1, 121-128. 

5 tables, 3 figs, 20 references. 

In French with summaries in French, 
English, and Spanish. 

Authors summary. 
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PATTERNS OF V A R I A T I O N  AND CORRELATION I N  THE D E N T I T I O N  

OF THE RED FOX, V U L P E S  V U L P E S ,  

Philip D. Gingerich, Dale A. Winkler, Museum of Paleontology, 

The University of Michigan, Ann Arbor, MI 48109, USA. 

The teeth of 51 individuals of the red fox, Vulpes vulpes, from 

the Upper Peninsula of Michigan were measured to quantify dental 

variation and correlation in this species. Upper and lower first 

molars tend to be the least variable in the toothrow; the canines 

incisors, and posteriormost molars tend to be more variable. 

Variability of the cheek teeth is uncorrelated with sequence 

of tooth eruption, but rather appears to be inversely related 

to occlusal complexity, with teeth in the carnassial region being 

the least variable. Correlations and partial correlations of 

tooth length were calculated for all pairs of upper and lower 

teeth. Surprisingly, the tooth pairs that are most highly corre- 

lated are in the premolar series where no tooth-to tooth occlu- 

sion is possible. Reduces variability near occluding carnassials 

in each toothrow is presumably related to the functional import- 

ance of precise occlusion, but this is not reflected in the pat- 

tern of correlations and partial correlations. 

J. Mamm. 60, 4, 691-704, 1979. 

6 tables, 4 figs., 28 references. 

Authors abstract . 

MORPHOLOGY AND MORPHOMETRY OF THE APPENDICULAR SKECETON 

OF THE RED F O X  ( V U C P E S  V U C P E S ) ,  

André Bisaillon, Laszlo DeRoth, Dept. dlAnatomie et Physiologie 

animales, Faculté de Medicine vétérinaire, Univ.de Kontreal, 

C.P.5000, Saint-Hyacinthe, (Que), Canada J2S 7C6. 

Themorpho1ogical and morphometrical characteristics of the limb 

bones are studied in 8 adult male and 17 adult female red foxes 

(Vulpes vulpes). Although the appendicular skeleton is similar 



i n  s t r u k t u r e  i n  both sexes ,  it i s  poss ib le  t o  d i s t i n g u i s h  between 

male and female animals using some measurements t o  the  pe lv ic  

limb bones. 

O l Z 3 4 5 i m  
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Canadian J o u r n a l  o f  Zoology,  Vol.  57 ,  11, 1979.  
2089-2099. 

6 f i g s . ,  4 t a b l e s ,  1 0  r e f e r e n c e s .  

I n  E n g l i s h  w i t h  a b s t r a c t s  i n  E n g l i s h  and F rench .  

A u t h o r s  a b s t r a c t .  



RESPONSE OF CAPTIVE M A L E  RED FOXES (VU-PES V U L P E S  L , )  
TO SOME CONSPECIFIC ODORS, 

R . A .  B l i za rd ,  G.C. P e r r y ,  Dept. of Anirnal Husbandry, Univ. of 

B r i s t o l ,  Langford, B r i s t o l ,  BS18 7DU, U . K .  

Capt ive  male red  foxes  were allowed acces s  t o  u r i n e  and ana l  

s a c  s e c r e t i o n s  c o l l e c t e d  from bo th  familias and unfamiliar  foxes  

of  bo th  sexes .  Conspecif ic  odors  commonly e l i c i t e d  h i g h e r  v i s i t -  

i n g  and marking f r equenc ie s  t han  d i d  t h e i r  d i s t i l l e d  wate r  con- 

t r o l s .  Unfamil iar  odors  g e n e r a l l y  a t t r a c t e d  a h i g h e r  frequency 

of  u r i n a t i o n s  than famil iar  odors ,  und u n f a m i l i a r  male u r i n e  

e l i c i t e d  a longer  i n v e s t i g a t i o n  t ime and w a s  urine-marked more 

f r e q u e n t l y  than o t h e r  s t i m u l u s  odors .  

Journ.of  Chernical Ecology, Vo1.5, No.5, 1979. 869-880. 

4 t a b l e s ,  30 r e f e rences .  

Authors a b s t r a c t .  

FOOD-CACHING BEHAVIOUR OF CAPTIVE-REARED RED FOXES, 

D . L .  J e s e l n i k ,  1 . L .  B r i s b i n ,  Savannah River Ecology Laboratory,  

P .0 .  Drawer E ,  Aiken, S C  29801, USA. 

Two juven i l e  male r ed  foxes  e x h i b i t e d  s t e r e o t y p i c  p a t t e r n s  of  

food-caching behaviour when moved i n t o  a d i r t - f l o o r e d  pen from 

a concre te - f loored  run i n  which they  had been r a i s e d  s i n c e  being 

removed from t h e i r  n a t a l  den. The dominant animal d i d  no t  pre-  

vent  t h e  subord ina te  fox  from unear th ing  and/or  rebury ing  food 

which i d  had bur ied .  Of a t o t a l  of  44 unea r th ings  of  bu r i ed  

food i t ems ,  56.8% were made by t h e  subord ina te  fox .  Urinemark- 

i-ng behaviour w a s  no t  no ted  i n  connect ion wi th  t h e  bu ry i  ng of  

food and may suggest  t h a t  t h i s  i s  e i t h e r  l ea rned  behaviour  o r  

simply r e l a t e d  t o  t he  l a c k  o f  m a t u r i t y  of  t h e  foxes  s t u d i e d .  

A p p l .  Animal Ethology,  6 ,  1980, 363-367. 

1 t a b l e ,  8  r e f e rences .  

Authors a b s t r a c t .  



T H E  USE OF F I S H  VERTEBRAE I N  SCATS FOR E S T I M A T I N G  P R E Y  

S I Z E  OF O T T E R S  AND M I N K ,  

M.H. Wise, Dept.of Biological Sciences, The University, Exeter. 

A method of using f i s h  ver tebrae  i n  s c a t s  of o t t e r s  and mink 

i n  o r d e r  t o  est imate prey s i z e  is  descr ibed.  S i g n i f i c a n t  p o s i t i -  

ve c o r r e l a t i o n s  between f i s h  fo rk  length and length  of  abdominal 

and caudal ver tebrae r e spec t ive ly  were demonstrated and described 

f o r  a s e r i e s  of reference f i s h  of d i f f e r e n t  spec ies .  Comparison 

of d i r e c t  length measurements of f i s h  f ed  t o  cap t ive  mink with 

length  estimated obtained from ver tebra terecovered  i n  t h e i r  s c a t s  

and derived using t h e  appropr ia te  regression l i n e s  de termined 

from the  reference f i s h  revealed a c lose  measure of agreement 

and indica ted  t h a t  the  method achieves a high l e v e l  of accuracy. 

Use of ver tebrae  from s c a t s  f o r  est imating f i s h  l eng th  i s  consi- 

dered t o  have severa l  advantages over use of s c a l e s ,  and the 

method g r e a t l y  extends t h e  range, accuracy and value of t h e  in- 

formation t h a t  can be obtained from s c a t  ana lys i s .  

J. Zool., London, 1980, 192,25-31. 

2 tables, 13 references. 

Authors abstract. 

S W I M M I N G  AND D I V I N G  B E H A V I O R  OF T H E  M I N K ,  

( M U S T E C A  V I  C O N  S C H R E B E R )  , 

Nigel Dunstone, Dept. of Zoology, University of Durham, Science 

Laboratories, South Road, Durham DH1 3LE, U.K. 

Underwater swimming and diving behaviour of the  American mink 

(Mustela vison) w a s  i nves t iga ted  i n  the l abora to ry  using c ine  

f i lm.  The locomotor p a t t e r n s  involved i n  aqua t i c  movement a re  

descr ibed and compared w i t h  t e r r e s t r i a l  locomotion i n  the  mink 

and aquat ic  and t e r r e s t r i a l  locomotion i n  the  f e r r e t  (Mustela 

furo). Two forms of aquat ic  locomotion a r e  descr ibed  f o r  the 

mink, midstream swimming and sur face  swimming both of which 



are slower than the terrestrial modes. 
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I > [ ~ ,  l , , f t  [,,re:; [:l,', t - i ~ l ~ L  Sore .  

During midstream swimming the mink used a power and recovery 

method of locomotion involving alternate use of all four limbs 

whereas when surface swimming only the fore limbs were used. 

Carnivore, Vol. II, part. 4, November 1979. 

1 table, 1 fig., 15 references. 

Authors abstract. 



REPRODUCT ION 

R I O L O G Y  OF THE FEMALE R E P R O D U C T I V E  T R A C T  OF THE M I N K ,  

M U S T E L A  V I  CON S C H R E B E R ,  1 7 7 7 ,  
I , M O R P H O C O G Y  OF THE ENDOMETR I UM DUR I NG A N E S T R O U S ,  

(Zur biologie der weiblichen Reproduktionsorgane des Nerzes, 

Mustela vison Schreber, 1777. 

I. Morphologie des Endometriums im Anoestrus). 

  ud er C. Busch, Abt. Anatomie der Medizinischen ~akultat, 

der ~heinisch-~estfalischen Technischen Hochschule, 

Melatener Strasse 211, D-5100 Aachen. 

The mink uterus (corpus uteri and cornua uteri) during anestrous 

was examined by SEM and TEM. 

The endometrium of the uterine horn forms 5 longitudinal mounds 

and a sequence of circularly asranged mucosal pillows on the 

antimesometrial side of the horn. Up to 8 longitudinal mounds, 

however, may appear in the corpus uteri. 

The epithelial cells of the endometrium are characterized by 

extended depots of glycogen, sometimes disintegrated by electron- 

opaque areas. Numerous elongated mitochondria are located parti- 

cularly in the supranuclear region. Cisternae of the rough endo- 

plasmatic reticulum are rare. Golgi bodies are not very promi- 

nent. Smal1 secretory granules of different structure are loca- 

ted particularly in the supranuclear region. During late anes- 

trous, however, these granules occur in the apical cell region. 

Other characteristic organelles of the endometrial epithelium 

are lamellar bodies of varying size, shape and structure. Possi- 

bly they are lysosomelike deposits of phospholipids. Up to now 

development and function of these lamellar bodies are unknown. 

Ciliated celles are rarely seen during anestrous. Light cells 

with dendritic processes - similar to the cells of Langerhans 

- are also visible among the columnar epithelial cells. 



The u t e r i n e  gland c e l l s  a r e  n e a r l y  f r e e  of glycogen and larnel lar  

bodies .  But s e c r e t o r y  g ranu le s  of  varying s i z e  do e x i s t  dur ing 

t h e  whole anes t rous .  

Anat. Anz., Jena 148, 1980, 14-29. 

10 photos ,  48 r e f e r e n c e s .  

I n  Gerrnan with  summary i n  Engl i sh .  

Authors a b s t r a c t  . 

CONTROL OF LUTEAL FUNCTION AND IMPLANTATION I N  THE MINK 

BY PROLACTIN, 

Roger L .  Papke, P a t r i c k  W .  Concannon, Hugh F .  T r a v i s ,  

W i l l i a m  Hansel ,  US Dept. of Agric.  and Corne l l  U n i v e r s i t y ,  

Request r e p r i n t s  from: P. Concannon, Dept. of Phys ica l  B i o l . ,  

New York S t a t e  Col lege of Vet. Med., Corne l l  Univ. ,  I t h a c a ,  

NY 14853. 

Mink (Mustela v i s o n )  were t r e a t e d  dur ing  t h e  pe r iod  o f  embryonic 

diapause wi th  p r o l a c t i n  o r  e rgocrypt ine  ( C B - 1 5 4 ) .  P r o l a c t i n  

advanced implan ta t ion  t ime and hastened onse t  o f  l u t e a l  phase 

progesterone s e c r e t i o n .  Durat ion of g e s t a t i o n  i n  p r o l a c t i n - t r e a -  

t e d  a d u l t  mink w a s  s h o r t e r  than  t h a t  of  c o n t r o l  mink. Ergocryp- 

t i n e  had t h e  oppos i t e  e f f e c t s ,  prolonging g e s t a t i o n s  and i n h i b i t -  

i ng  onse t  of l u t e a l  phase progesterone s e c r e t i o n .  P r o l a c t i n  

i s  suggested t o  be t h e  l u t e o t r o p i n  neccessary  f o r  t e rmina t ion  

of  embryonic diapause i n  mink. 

n = 16 
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Journ .  of Animal Sc i ence ,  Vol. 50,  No.6,1980, 1101-1107. 

2 t a b l e s ,  3  f i g s .  2 2  r e f e r e n c e s .  
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THE ROLE OF PROLACTIN I N  IMPLANTATION AND LUTEAL MAINTENANCE 

I N  THE FERRET,  

Bruce D .  Murphy, Dept. of Biology,  Univers i ty  of Saskatchewan, 

Saskatoon,  Saskatchewan, Canada S7N OWO. 

The r o l e  of  p r o l a c t i n  ( P R L )  i n  t h e  maintenance o f  t h e  corpus 

luteurn (CL) of pregnancy i n  a d u l t  fernale f e r r e t s  w a s  i n v e s t i g a t e d .  

Twelve anirnals were hypophysectornized on Day 5 o r  6 o f  g e s t a t i o n  

(Day O = mating) .  E igh t  rece ived  250 @g bovine ~ ~ ~ / d a y  and the  

remaining 4 rece ived  no f u r t h e r  t rea tment .  A t h i r d  group of 

4 f e r r e t s  w a s  sub jec t ed  t o  sharn hypophysectorny. Laparotomy w a s  

perforrned on Day 15 and hyp.ophysectornized f e r r e t s  were au tops i ed  

on Day 20. No embryos irnplanted i n  t h e  hypophysectomized un t rea-  

t e d  f e r r e t s  and serum proges te rone  l e v e l s  a t  Days 15 and 20 were 

l e s s  t han  i n  e i t h e r  sham hypophysectomized o r  hypophysectornized 

PRL t r e a t e d  f e r r e t s  ( P ~ 0 . 0 5 ) .  Irnplanted embryos were observed 

i n  al1 sharn t r e a t e d  fernales, i n  4 of  t h e  PRL t r e a t e d  females  

a t  Day 1 5  and i n  5 PRL t r e a t e d  fernales on Day 20. U te r ine  rnorpho- 

logy i n  PRL t r e a t e d  fernales t h a t  l a i l e d  t o  c o n t a i n  irnplanted 

embryos could be l i kened  t o  t h a t  seen i n  pseudopregnant f e r r e t s .  

Serum progesterone l e v e l s  were no t  d i f f e r e n t  between sham t r e a t e d  

and hypophysectornized PRL t r e a t e d  fernales a t  Day 1 5  o r  20. Both 

groups had s i g n i f i c a n t l y  h ighe r  progesterone c o n c e n t r a t i o n s  when 

compared wi th  hypophysectornized u n t r e a t e d  f e r r e t s  ( P  < 0.05) .  

I t  is concluded t h a t  PRL can s u s t a i n  l u t e a l  p roges te rone  produc- 

t i o n  du r ing  t h e  f i r s t  h a l f  o f  pregnancy i n  hypophysectornized 

f e r r e t s .  F u r t h e r ,  PRL can q u a l i t a t i v e l y  rnaintain t h e  CL o f  preg- 

nancyas evidenced by i t s  a b i l i t y  t o  induce embryo imp lan ta t ion  

i n  hypophysectomized f e r r e t s .  

Biology of  Reproduction, 21, 517-521, 1979. 

1 t a b l e ,  1 f i g . ,  19 r e f e r e n c e s .  

Authors a b s t r a c t .  
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CUTEAL F U N C T I O N  I N  M I N K :  T H E  E F F E C T S  OF HYPOPHYSECTOMY 

AFTER THE P R E I M P L A N T A T I O N  R I S E  I N  PROGESTERONE. 

Bruce D .  Murphy, W i l l i a m  D .  Humphrey, S h i r l e y  L. S h e p s t o n e ,  

Dept .  o f  B io logy ,  U n i v e r s i t y  o f  Saskatchewan,  S a s k a t o o n ,  

Saskatchewan,  Canada S7N OWO. 

Pearl variety mink bred twice between March 4 and 20 were hypophy- 

sectomized or sham hypophysectomized between April 4 and 10, 

after the preimplantation rise in progesterone. Four groups 

of hypophysectomized females each received one of the following 

treatments in the form of minipump (~lza) infusion for 170 h 

of: prolactin (PRL) 1 pglh, 2 pg(h, luteinizing hormone (LH) 

1 pglh or LH 0.5 pglh with PRL 1 pglh. One group of hypophysectom- 

ized mink received no further treatment. Blood samples were 

taken from all animals at the time of surgery (day 0 )  and day 

3, 6, and 9. Hypophysectomized mink were killed by exsanguination 

and blood samples were taken from sham treated animals. Plasma 

progesterone was quantitated by radioimmunoassay. The mean level 

of progesterone increased in sham treated mink at day 6 and re- 

mained high through day 12. Mean progesterone declined signifi- 

cantly by day 3 in all hypophysectomized mink. At day 3, two 

subgroups were present in terms of luteal response: in animals 

receiving PRL 1 pglh, 2 pglh or PRL + LH, progesterone levels 
were significantly greater than animals receiving no infusion 

or LH alone. Plasma progesterone levels declined and were sta- 

tistically homogenous in all hypophysectomized mink by day 6. 

Sham treated mink produced normal litters. Embryos degenerated 

in all hypophysectornized mink. It was concluded that the pitui- 

tary is necessary for support of the postimplantation corpus 

luteurn and for the completion of gestation. PRL but not LH tempo- 

ralily ameliorated the decline in progesterone induced by hypophy- 

sectomy. LH together with PRL was no more effective than PRL 

alone. The results suggest that PRL is an important luteotropin 

in mink. 

Animal ~ e p r o d u c t i o n ' s c i e n c e ,  3 ,  1980 ,  2 2 5 - 2 3 2 .  

1 fig. , 15 r e f e r e n c e s .  

Au thor s  a b s t r a c t .  



CYTOCOGICAC P I C T U R E  OF V A G I N A  E P I T H E L I U M  I N  POLAR FOXES 

D U R I N G  PRECOPUCATION AND C O P U L A T I O N  P E R I O D S ,  

(Obras cytologiczny Nablonka Pochwy w okresie 

Przedkopulacyjnum i Kopulacyjnym u Lisow Polarnych.) 

S t a n i s l a w  J a r o s z ,  Boguslaw B a r a b a s z ,  I n s t .  o f  Anirnal N u t r i t i o n ,  

Academy o f  A g r i c u l t u r e ,  Krakow, 30-059 Krakow, A l .  Mickie-  

w i c z a  24 /28 ,  Poland.  

In 24 female foxes cythormonal and morphological changes in vagina 

epithelium were investigated with the use of the Papanicolaufs 

method during precopulation and copulation time. The changes 

in epithelium in the form of basophilic and acidophilic cells 

were seen about 7 days before copulation time. Up to the 2nd 

day of precopulation period in citogram predominated basophilic 

celles typical of proestrus phase. On 1-2 days before copulation 

and during copulation time predominated (60-80%) acidophilic 

cells, typical of estrus phase. Arnong these cells could be dif- 

ferentiated superficial epithelial cells with vesicle nuclei, 

cells with pycnotic nuclei and a smal1 number (about 10%) of 

cornified cells. 

Acta A g r a r i a  e t  S i l v e s t r i a ,  
S e r i e s  Z o o t e c h n i c a ,  Vol .  XIX, 1980 ,  73-81. 

2 t a b l e s ,  3  f i g s . ,  1 2  r e f e r e n c e s .  

I n  P o l i s h  w i t h  s u b t i t l e s  and summary i n  
E n g l i s h  and summary i n  Russ i an .  
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P U R S U I N G  THE M I N K  WHELP E V O L U T I O N  D U R I N G  THE 

P A R T U R I T I O N  AND THE L A C T A T I O N ,  

N .  P a s t i r n a c ,  R .  G r u i a ,  Dept.  A g r i c .  de S t a t ,  I . A . S .  P r e j m e r  

2241,  jud .  Brasov ,  R . S .  Romania. 

Mink reproduction is the starting point for a series of technical 



and o rgan iza t iona l  measures ment t o  i n c r e a s e  t h e  f u r  product ion 

from every female. 

This s tudy a t t empt s  t o  d e t e c t  t h e  manner of  e v o l u t i o n  of t h e  

k i t  l o s s e s  dur ing  whelping and l a c t a t i o n ,  i n  o r d e r  t o  d i scove r  

t he  causes  and r e s p e c t i v e l y ,  t o  f i n d  ou t  t h e  t e c h n i c a l  methods 

t o  prevent  t he  l o s s e s  and recover  t he  k i t s .  The c r i t i c a l  pe r iods  

a f t e r  whelping, r e s p e c t i v e l y  a f t e r  24 hour s ,  a t  t h e  age o f  10- 

15 days and of 20-25 days ,  were p a r t i c u l a r y  analyzed.  

During the  c o n t r o l s ,  bed ised  t h e  obse rva t ions  concerning t h e  

e x i s t e n c e  of l a y e r  i n  t h e  pen,  t he  c l ean ing  degree ,  t h e  pen p a r t i -  

t i o n  o t h e r  a s p e c t s  were analysed t o o ,  such as t h e  number of  k i t s  

a l i v e  as wel l  as dead (which had been withdrawn) , t h e  e x t r a  k i t s  

cons ider ing  the  number o f n i p p l e s ,  t he  underdeveloped k i t s ,  t he  

f r a i l  ones (g iven  by a g a l a c t i c  mothers ) ,  t h e  hypothermic ones 

( f a l l e n  from t h e  dens ,  i n j u r e d  e t c , ) ,  t he  orphans  (dead o r  escaped 

mothers e t c . ) ,  These c a t h e g o r i e s  of k i t s  p red isposed  t o  d i e  

were t r a n s f e r r e d  by adop t ion ,  t o  o t h e r  mother, making t h u s  uniform 

t h e  l i t t e r  s i z e  f o r  every  mother. 

Considering t h i s  p o i n t  o f  view, a t  l o t  of 2323 females  and 11370 

k i t s  were ana lysed ,  and r e s u l t s  were compared w i t h  t hose  ob ta ined  

from a c o n t r o l  l o t  o f  171 females and 580 mink k i t s .  It w a s  

po in ted  ou t  t h a t  t h e  method used is  very  p r o f i t a b l e  because the  

c o n t r o l s  made upon t h e  k i t s  l o t s  preceed t h e  n a t u r a l  s e l e c t i o n ,  

coun te rac t ing  t h u s  t h e  v i r t u a l  k i t  l o s s e s .  

The observa t ions  were made cons ide r ing  a s e r i e s  of  f a c t o r s  which 

had been taken i n t o  accoun t ,  r e s p e c t i v e l y  t h e  d a t e  of t h e  c o n t r o l ,  

t h e  number of females  from which t h e  k i t s  had been t r a n f e r r e d ,  

t h e  number of  adopted k i t s ,  succes s fu l  adopt ions  e t c .  The analy- 

s ed  a s p e c t s  were compared on 7 co lou r  types  o f  minks, most of  

them being Standard minks. 

Observing t h e  ob ta ined  r e s u l t s ,  t h e  conc lus ion  is  t h a t  t h e  pro- 

l i f i c i t y  of  t h e  l o t  upon which t h e  desc r ibed  methods had been 



a p p l i e d  is b e t t e r  than  t h e  c o n t r o l  l o t  wi th  1 .5  k i t s .  The reco- 

vered k i t s  by s u c c e s s f u l  adopt ions  r e p r e s e n t  more than  80% from 

a l l  t h e  k i t s  t r a n s f e r r e d  t o  nurs ing  mothers,  which accepted the  

k i t s  i n  about 92% o f  cases .  The most e f f i c i e n t  c o n t r o l s  o f  t h e  

pens a r e  those  made i n  t h e  f i r s t  10 days from p a r t u r i t i o n .  

Applying the  desc r ibed  methods, 5% from a l l  t h e  whelped k i t s  

were recovered,  a d d i t i o n  which c o n t r i b u t e s  t o  improve t h e  economi- 

c a l  r e s u l t s  of  t h e  r e s p e c t i v e  a c t i v i t i e s .  

R e v i s t a  de c r e s t e r e a  a n i m a l e l o r ,  No.6,  1980 ,  20-26. 

5 t a b l e s ,  2 f i g s . ,  3 r e f e r e n c e s .  
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BACnRIOLOGIW QUALITU 0 F  MINK FEED AND 
ITS EFFECT ON TWE OF MIN RED 

BY SOME CLINI BLOOD 

GENERAL CONCLUSIONS 

1. The bacter io logical  s t a t u s  o f  ready-mixed mink feed i n  Finland was found 

t o  be poorer than i n  Norway and Denmark. The qua l i ty  was found t o  be be t -  

t e r  i n  periods of t he  annual production cycle when specia l  a t t e n t i o n  was 

paid t o  se l ec t ion  of  raw ma te r i a l  f o r  feed production. 

2 ,  Slaughterhouse o f f a l s  and unpreserved slaiighter blood were found t o  have 

tlie poorest bacter io logical  q u a l i t y  of the  raw mi te r i a l s  inves t igated.  

Single  sarnples of  o ther  raw mater ia ls  could have high t o t a l  b a c t e r i a l  

courits, but spec i f i ed  b a c t e r i a l  counts were r e l a t i v e l y  low. 

3. One th i rd  of  the  ready-mixed mink feed batches Liere contaminated wi th  

pathogenic staphylococci.  Po ten t i a l  enterotoxicosis  r-isk i s  present  through 

slaughterhouse o f f a l s  conta ining enterotoxin-producing staphylococci.  

4 .  The enzymes Om, ASAT and ALA'r had higher absolute  a c t i v i t i e s  i n  mink l i v e r  

compared t o  inany o the r  animals,  wliich i s  believed t o  be ~ idap ta t ion  t o  a 

high p ro te in  d i e t .  The r e l a t i v e  organ s p e c i f i c i t i e s  of  the  inves t iga t ed  

erizymes i s  comparable t o  many o the r  animals, and t h e i r  c l i n i c a l  s i g n i f i -  

cnnce i n  blood s tud ie s  is the re fo re  of  the  same value.  

5. Minks a re  suscept ib le  t o  o r a l  adminis t ra t ion of staphylococcal enterotoxin .  

The c l i n i c a l  symptoms and changes i n  haematological and blood chemical 

d a t a  on minks resemble those repor ted  i n  o ther  t e s t  animals and human beings.  .-- -- 

6 .  The heal th  of  minks receiving bac te r io log ica l ly  poor q u a l i t y  feed was s i g -  

n i f i c a n t l y  weaker than the  hea l th  of  minks receiving bac te r io log ica l ly  good 

q u a l i t y  feed,  when hea l th  was monitored with the  a id  of  haematological i d  

clinico-chemical parameters. 



"Jiist for klcks. let's comfl up wllh sornethlng 
that has a ~ o o d  slde effect:' 

"He'Y the typlcal American mink- l ikes  a drink before dinnsr, 
smokes a littie. walches TV  ...." 
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POTENTIALLY THIAMINASE-CONTAINING FISH SPECIES IN MINK FEEDING 

Eva A l d é n  & A n n e - H e l e n e  Tauson,  F u r  A n i m a l  D i v i s i o n ,  D e p t .  o f  
/' 

A n i m a l  H u s b a n d r y ,  S w e d i s h  U n i v e r s i  t y  o f  A g r i c u l  t u r a l  S c i e n c e s ,  

F u n b o - L o v s t a ,  S-755 9 0  U p p s a l a ,  Sweden. 

Some f i s h  s p e c i e s  may c o n t a i n  t h i a m i n a s e ,  an  enzyme t h a t  

d e s t r o y s  t h i a m i n e .  F e e d i n g  s u c h  s p e c i e s  t o  f u r  b e a r i n g  

a n i m a l s  has  c a u s e d  t h i  a m i n e  d e f i  c i e n c y .  Anyhow, t h e  c o n t e n t  

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

enzyme i s  h e a t  l a b i l e  a n d  i s  d e s t r o y e d  by  h e a t i n g  t o  9 0 ' ~  

f o r  10  m i n u t e s .  T h e r e f o r e ,  t h e  r e c o m m e n d a t i o n  f o r  u s e  o f  

p o t e n t i  a l  l y  t h i a m i  n a s e - c o n t a i  n i n g  f i s h  s p e c i e s  i n  r a t i o n s  

f o r  f u r  b e a r i n g  a n i m a l s  has  been  e i t h e r  t o  u s e  c o o k e d  f i s h  

o r  f e e d i n g  t h o s e  s p e c i e s  e v e r y  o t h e r  day .  R e g a r d i n g  t h e  f e e d  

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

f o r  f u r t h e r  i n v e s t i g a t i o n s  on  t h e i r  p r o p e r t i e s  as i n g r e d i e n t  

i n  r a t i o n s  f o r  m i n k .  I n  1 9 7 5 - 7 6 ,  i n v e s t i g a t i o n s  w e r e  c a r r i e d  

o u t  a t  t h e  F u r  A n i m a l  D i v i s i o n  r e g a r d i n g  e f f e c t  o f  f e e d i n g  

and  s t o r i n g  t e c h n i q u e  on  t h e  p o s s i b i l i t i e s  t o  u s e  p o t e n t i a l l y  

t h i a m i n a s e - c o n t a i n i n g  f i s h  s p e c i e s  ( a l s o  c a l l e d  " l i t t e r  f i s h " )  

i n  r a t i o n s  f o r  m i n k .  

Own i n v e s t i g a t i o n s  

M g ~ g ~ i g l c - g g ~ ~ ~ l ; S g j ~ :  I n  1975 a n d  1976,  f r e s h  f r o z e n  " l i t t e r  

f i s h "  a n d  s i l a g e  f r o m  t h e  same s p e c i e s  was t e s t e d  i n  r a t i o n s  

t o  m i n k  k i t s  i n  t h e  g r o w t h  p e r i o d .  S p e c i e s  m o s t  f r e q u e n t  i n  

t h e  l o t  we re  r o a c h ,  p e r c h  a n d  bream.  When c a u g h t  t h e  f i s h  was 

b r o u g h t  t o  t h e  E x p e r i m e n t a l  F u r  Farm and  f r o z e n  a t  -40°c .  

C h e m i c a l  a n a l y s e s  o f  t h e  d i f f e r e n t  f i s h  s p e c i e s  w e r e  made and,  

as  e x p e c t e d ,  t h e  c o n t e n t  o f  a s h e s  was h i g h  ( a b o u t  5  % ) .  



B o t h  y e a r s  s i l a g e  was made o f  some samp les  o f  t h e  f i s h .  A f t e r  

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

d u r i n g  m i x i n g .  I n  1975 ,  2.5 % s u l p h u r i c  a c i d  and  1  % f o r m i c  

a c i d ,  a n d  3 . 0  % and l % r e s p e c t i v e l y ,  was t e s t e d .  As a n t i -  

o x i d a n t  200 ppm e t o x y q u i n  was used .  I n  1976,  t h e  l a t t e r  a c i d  

a d d i t i o n  was f i r s t  u s e d ,  b u t  l a t e r  4 % s u l p h u r i c  a c i d  a n d  

0 . 5  % f o r m i c  a c i d  was added t o  t h e  f i s h  t o  g i v e  c o m p l e t e  p r e -  

s e r v a t i o n  ( s e e  F i g .  1 ) .  The s i l a g e  was s t o r e d  i n  r e f r i g e r a t o r  

u n t i  l used .  A n a l y s e s  r e g a r d i n g  c h e m i c a l  a n d  b a c t e r i  o l o g i c a l  

q u a l i  t y  gave  a d e q u a t e  v a l u e s .  

Fig.  l. pH development i11 d i f f e r e n t  
s i l a g e  l o t s .  

- S i l a q e  No. 1  1975 

-- - S i l a g e  No. 2 1975 

-e-r S i l a g e  ilo. 1  1976 

-x- S i l a g e  No. 2 1976 

3- Lp-., -l--- ---- ..-i 4 NO. ~f days 
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p r e p a r a t i o n  



I n  1 9 7 5 ,  t h e  e x p e r i m e n t a l  a n i m a l s  w e r e  20  m a l e  a n d  20  f e m a l e  

k i t s  o f  s t a n d a r d  a n d  20 m a l e  a n d  20 f e m a l e  k i t s  o f  p a s t e l  p e r  

g r o u p .  I n  1 9 7 6 ,  t h e r e  w e r e  3 0  m a l e  a n d  3 0  f e m a l e  s t a n d a r d  k i t s  

p e r  g r o u p .  

I n  1 9 7 5 ,  b o t h  f r o z e n  f i s h  a n d  s i l a g e  was f e d  e v e r y  o t h e r  d a y  

w i t h  e x t r a  s u p p l e m e n t  o f  t h i a m i n e  d u r i n g  t h e  d a y s  when n o  

e x p e r i m e n t a l  r a t i o n s  w e r e  f e d .  I n  1 9 7 6 ,  t h e  f r e s h  f r o z e n  f i s h  

was f e d  e v e r y  o t h e r  d a y  as  i n  1 9 7 5 ,  b u t  s i l a g e  was f e d  e v e r y  

d a y .  F u r t h e r  i n f o r m a t i o n  o n  t h e  e x p e r i m e n t a l  d e s i g n  i s  f o u n d  

i n  T a b l e  1 .  Cod o f f a l  a n d  b a l t i c  h e r r i n g  i n  t h e  c o n t r o l  d i e t  

was r e p l a c e d  b y  s i l a g e  o r  f r e s h  f r o z e n  " l i t t e r  f i s h "  i n  t h e  

e x p e r i m e n t a l  d i e t s .  

T a b l e  1 .  C x p e r i m e n t a l  d e s i g n  

G r o u p s  + 1  2  3  

C o n t r o l  S i l a q e  F r e s h ,  f r o z e n  f i s h  

D a t e  1 9 7 5  2 1 / 7 - 2 3 1 9  1 5  % 2 1 1 7 - 2 3 1 9  1 5  7; 
a n d  2 4 / 9 - 3 0 1 9  2 0  2 2 4 / 9 - 3 0 1 9  2 0  
f e e d i  n g  1 1 1 0 - p e l t i n g  2 5  % 1 1 1 0 - p e l t i n g  25  Z 
l e v e l s  

D a t e  1 9 7 6  
a  t i  d  
f e e d i n g  
l e v e l s  

R e s u l t s  a n d  c o n c l u s i o n s :  I n  1 9 7 5 ,  o n l y  m i n o r  d i f f e r e n c e s  i n  . . . . . . . . . . . . . . . . . . . . . . .  
g r o w t h  r a t e  b e t w e e n  g r o u p s  a p p e a r e d .  I n  F i g u r e  2,  t h e  g r o w t h  

c u r v e s  f o r  1 9 7 6  c a n  b e  s e e n .  The  r e t a r d e d  g r o w t h  f o r  a n i m a l s  

i n  g r o u p  2 b y  t h e  e n d  o f  S e p t e m b e r  i s  e x p l a i n e d  b y  s t a r t  o f  

u s e  o f  s i l a g e  w i t h  4 % s u l p h u r i c  a c i d  r o u g h l y  a t  t h e  same 

t i m e  a s  t h e  s i l a g e  l e v e l  i n  t h e  r a t i o n  was e l e v a t e d  t o  25  %. 
pH i n  t h e  c o n t r o l  r a t i o n  was o n  a n  a v e r a g e  6 . 5 .  I n  1 9 7 6 ,  

when t h e  s i l a g e  l e v e l  was 2 0  % pH was 5 . 1  a n d  w i t h  25 % 

s i l a g e  pH was l o w e r e d  t o  5 . 0 .  T h e r e  w e r e  o n l y  s l i g h t  d i f f e -  
r e n c e s  i n  p e l t  q u a l i t y  b e t w e e n  g r o u p s ,  b u t  t h e r e  was a  

t e n d e n c y  t o w a r d s  d a r k e r  s k i n s  i n  t h e  e x p e r i m e n t a l  g r o u p s .  



!!S2. Growth curves, " l i  ttei- f i sh"  t r i a l ,  
1976. 

Grotip 1 : Coritrol 

- - y  Group 2: Silage " l i t t e r  f i sh"  

- n  e - Group 3: Fresli, frozen " l i t t e r  f i sh"  

The r e s u l t s  f r o m  t h e  e x p e r i m e n t s  c a n  b e  s u m m a r i z e d  as  b e l o w :  

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

s h o u l d  b e  p r e p a r e d  b y  a d d i t i o n  o f  4 % s u l p h u r i c  a c i d  a n d  

0 . 5  - 1  . O  % f o r m i c  a c i d  due  t o  h i g h  c o n t e n t  o f  a s h e s  i n  t h e  



f i s h  s p e c i e s  u s e d ,  I h e  s i l a g e  s h o u l d  be  s t o r e d  i n  r e f r i g e r a -  

t o r .  The s t r o n g  a c i d i t y  o f  t h e  s i l a g e  w i l l  be  l i m i t i n g  f o r  

t h e  use  o f  u n n e u t r a l i z e d  s i l a g e .  I n  t h e s e  i n v e s t i g a t i o n s  

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

used ,  b u t  t h e r e  w e r e  no  e v i d e n c e s  o f  t h i  ami ne d e f i c i e n c y .  

O t h e r  i n v e s  

O t h e r  i n v e s t i g a t i o n s  a r e  r e v i e w e d  and  r e f e r e n c e s  a r e  g i v e n .  

G e n e r a l  e o n s l u s i o n s  

A l l  t h e  e x p e r i m e n t s ,  r e v i e w e d  i n  t h i s  c o n t e x t ,  i n d i c a t e  t h a t  

a c i d  p r e s e r v a t i o n  of t h i a m i n a s e - c o n h i i v i i n g  f i s h  s p e c i e s  l o w e r s  

t h e  t h i a m i n a c e  a c t i v i t y .  Phus ,  p r o v i d e d  g o o d  q u a l i t y  o f  o t h e r  

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

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

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

s i l a g e  w i l l  l i m i t  t h e  l e v e l  i n  t h e  r a t i o n s .  N e u t r a l i z a t i o n  

w i t h  s m a l 1  a m o u n t s  o f  Ca(OH)2 may be u s e d  t o  e l e v a t e  pH i n  

t h e  r a t i o n  t o  a b o u t  5 . 5 .  E x p e r i m e n t a l  r e s u l t s  r e g a r d i n g  

n e u t r a l i z a t i o n  a r e ,  h o w e v e r ,  h i t h e r t o  s p a r s e .  

I t  w o u l d  be i n t e r e s t i n g  t o  i n v e s t i g a t e  t h i a m i n a s e  a c t i v i t y  i n  

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

t h i a r n i n a s e  a e t i v i t y  i n  l o t s  t e s t e d  h e r e  seem t o  h a v e  heen  l o w .  

V å r a  P a l s d j u r ,  1 9 8 1 ,  5 2 ,  5 9 - 2 1 .  

2 f i g u r e s .  I n  S w e d i s h .  

A u t h o r s  a b s t r a c t .  

L i  t e r a t u r e  

Anonymous. 9980 .  F i n s k  P a l s t i d s k r i f t  52 ,  353 ,  3 5 6 .  



J o h a n s c o n ,  A . - H . ,  A l d @ n ,  E .  & S o d e r d a h l ,  K . G .  9 9 7 6 .  P r e l i r n i n a r  

r a p p o r t  f r å n  f o r s ö k  med i n s j u f å n g a d  " s k r a p f i s k "  som f o d e r  

t i 1 7  m i n k .  S t e n c i l ,  S L U ,  2 4  p p .  

J u o k c l a h t i ,  I, & S J O g å r d ,  B .  9 9 7 9 ,  A n v a n d n i n g  a v  s t r o m r n i n g c -  

e n s i l a g e  n e u t r a l i s e r a t  med k a l c i u m h y d r o x i d  i m i n k f o d r e t .  

F i n s k  P a l s t - i d s i t r i  f%  5'1, 386-389,  - 

J 6 r g e n s e n ,  G.  1 9 7 7 ,  T i a m i v i ; i s e a k t T v i . t e t e n  i f i s k e e n s i  l a g e .  

Dansk  P e l s d y r a v l  40 ,  1 6 6 - ' 1 6 7 ,  
C____-- 

K i i s k i n e n ,  T . ,  M i i k e l a ,  J ,  & Kangac ,  J .  5 9 7 7 .  U t f o d r i n g s f o r s o k  

med v a s s b u k .  F i n s k  P a l s t i d s k r i f t  4.9, 2 1 0 - 2 1 3 .  
--p.-- 

K i i s k i n e n ,  P . ,  M a k e l a ,  J. & K a n g a s ,  J, 1 9 7 9 .  U n d e r s ö k n i n g  a v  

v a s c b u k .  F i n s k  P a l s t i d s k r i f t  5 1 ,  2 9 1 - 2 1 5 .  - 

M a k e l a ,  J .  1 9 7 9 .  R e s u l t a t  f r å n  f o r s & k  med v a s s b u k  o c h  m o r t .  

S t e n c i l  v i d  m ö t e  i N J F : s  s u b s e k t i o n  .for p Z l s d j u r  i K u n g a l v  

1 9 7 9 .  8 pp .  

T a u s o n ,  A .  - H ,  1 9 7 9 .  U p p f ö d n i n g s f ë r s o k  med i n s  j ö f å n g a d  " s k r a p -  

f i s k "  som f o d e r  t i l 1  m i n k .  S t e n c i l ,  S L U ,  2 4  p p .  



(Cobal t  con ten t s  i n  t h e  body o f  mink, a r c t i c  foxes  (Alopex 

lago-pus) and s i l v e r  foxes  a t  v a r i o u s  s t a g e s  of growth.)  

* )  Or ig ina l  r e p o r t  t r a r i s l a t ed  from Russian by Eugenia Jmrgensen 

and Cha r lo t t e  HaarI.mv. 

V . I .  Beres tova,  Uch. Zap. Petrozavodsk.  Gos. Univ. 

Cobalt  i s  a v i t a l  bio-element. It is  a c o n s t i t u e n t  o f  t h e  v i t a -  

min B12 complex and i n f l u e n c e s  a number of important  ox'ganic 

func t ions .  It  s t i m u l a t e s  body metabolism of pr-ote in ,  f a t ,  carbo- 

hydra te  and minera l s  and i n f l u e n c e s  t h e  func t ion  of t h e  nervous 

system, d i g e s t i o n  and card io-vascu la r  system (Berensz t e in ,  1958;  

Vojnar,  1960) .  

Research on t h e  phys io log ica l  r o l e  of  c o b a l t  i s  p r i m a r i l y  an 

i n v e s t i g a t i o n  on con ten t s  i n  o rgans  and t i s s u e s .  One o f  t h e  

terms of  r e f e rence  of t h e  team o f  r e s e a r c h e r s  w a s  t o  determine 

the  d i s t r i b u t i o n  o f  t h i s  t r a c e  element i n  mink, a r c t i c  f o x  and 

s i l . ve r  fox bodies  and t o  s ee  wkiether t hese  amoun-ks had any r e l a -  

t i o n  t o  t h e  age of t he  a.nimals. The experirneritab animals  used 

were young an ima.1~  o f  6-7 months o f  age and a d u l t  an imals  o f  

2-5 y e a r s  of  age from the  " P r j a z i n s k i j "  f u r  farm, 

Number of organs  examined v a r i e d  from 5 t o  1 7 ,  

Cobalt  de t e rmina t i  ons were err,x*i;ied ou t  according t o  t h e  E .  J a .  

Taucin method (1961) .  Resu l t s  a r e  g iven  i n  Table 1. 

Cobalt  w a s  a s c e r t a i n e d  i n  a l% organs  examined. 

I-kigi? c o n t e n t s  of  t h i s  t r a c e  element were demonstrated i n  t h e  

s p l e e n ,  panereas ,  l i v e r  and k idneys  of  a l l  animals examined. 



l 1 . C»t)n l  L contcrit.:; i r 1  o r g a n 3  arid (11g/? i r 1  w e t  s u t ) s t a r i c c ) .  
~ ---- 

!il.;~l.i :;l i ~ a l  
[ ) ; I  r.:~f~i<! t,(: r- Ll l oorl 14iisc:le I iear  t  Kidriey L i  vc r S p l c c r ~  I'anc rt:u:; 

M L N K  

4.s'o.n 10.622,:i 

14.6~i.G 15.3-4.5 

1.5 i' . 3 
0.15 0.05 

AHC'I'IC FOX 

!j. 4'0. R 5 . l k l . 0  

11 -4'2.3 5 . 5 2 0 0 9  

3.9 0. 1 

o .  001 >O. 5 

S I I . V E R  I'OX 

0. 152.11 1 0 . 0 ~ 1 . 4  

3.551.3 t3.121.3 
2 - 0  1.4 

O. 05 0.2 

M '  nvc rnge  c u h a l t  conteri t : ;  i n  or.p,ans f'rorn yonng nnininl:;. 

M' n v e r a g e  coba l t .  con ten t.^ i n  o r g a n s  from a d u l t  a n i m a l s .  

I n  o t h e r  organs  and t i s s u e s  examined, t h e  concen t r a t i ons  were 

lower t han  i n  t h e  above organs.  I n  ol-der mink concen t r a t i ons  were 

h ighe r  i n  comparison wi th  those  found i n  young animals ,  b u t  t h e  

d i f f e r e n c e s  were s i g n i f i c a n t  on ly  i n  t h e  sp leen  (P=0.005) and 

t h e  h e a r t  (P=0.05) .  

A comparison o f  c o b a l t  con ten t s  i n  t h e  organism i n  6-month o l d  

and a d u l t  a r c t i c  foxcs ,  reapect ; ively ,  e x h i b i t e d  and analogy i n  

t h c  d i s t r i b u t i o n  o f  elements.  

T h e  average con ten t  of  eoba1.t i n  t h e  l i v e r  o£ a d u l t  a rc ,k ic  foxes  

p~wved  -to be s l i g h t l y  hlghc?r (1.4,6 @g %) than  i n  yoiniig a rc t ic i  

foxes  (10 .9  yg %, bu t  t h i c  d i f f e r e n c e  i s  unre1iabl.e. The Xn- 

v e s t i g a t i o n  showed, t h a t  amounts of coba1.t I n  kldney v a r i e d  con- 

s i d e r a b l y ,  1.e .  5 . 2  pg % in yrirurig an imals ,  t o  11.3 pg ?/a i n  a d u l t  

onec ( P  = 0 ,001) .  

Recul t s  obtaiilecl a l s o  showed t h a t  i.t is  p o s s i b l e  t o  d i s t r i b i l t e  

organs  from s i l v e r  foxes  examined by c o h a l t  c o n t e n t s  i n  t h e  same 

sequenee as f o r  young animals ,  v i z .  i n  blood and muscl-es t hey  

are r ~ o t  vepy h igh ,  while amounts a r e  cos~s:iderably l a r g e r  i n  k id-  

ney, i i v e r ,  s p l e e n ,  and pancreas ,  i , e .  u p  t o ,  2.0-3.9 t imes  %hose 

i n  b lood and muscles. 



I n  many organs and t i s s u e s  from a d u l t  s i l v e r  f o x e s ,  c o b a l t  con- 

c e n t r a t i o n s  f l u c t u a t e d  w i t h i n  t h e  same l i m i t s  as i n  young animals 

except ions  being h e a r t  and l i v e r ,  which had lower c o n t e n t s  of  

t h e  t r a c e  element - i n  a d u l t  s i l v e r  fox  h e a r t  t i s s u e  3.5, i n  

young s i l v e r  fox  h e a r t  t i s s u e  8.1 pg % and i n  l i v e r  from a d u l t  

s i l v e r  foxes  11.0  as compared with  l i v e r s  o f  young animals  14.1 

pg % e  

Some changes i n  c o n t e n t s  of  c o b a l t  i.n f u r  animals  organisms have 

been determined i n  t h i s  way. 

The impact of  t h i s  t r a c e  element i n  organs  o f  o t h e r  domestic an- 

i m a l s  has  been inves t iga - t ed  by M.I. V s j a k i h  ( 1 9 4 9 ) ,  P.F. Kuzmin 

(1964) and T .  S z a b e r d i n  ( 1 9 6 5 ) .  

Kuzmin found a sha rp  r i s e  i n  c o b a l t  c o n c e n t r a t i o n s  i n  p o u l t r y  

l i v e r  and blood from b i r t h  up t o  s i x  months o f  age followed by 

a drop and subsequent r i s e  up t o  10 months o f  age ,  The au thor  

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

of age by the  format ion  o f  reproduc t ive  organs .  

The drop i n  t h e  c o b a l t  l e v e l  i s  due t o  i n c r e a s e d  requirements  

f o r  c o b a l t  and s h o r t  supply o f  i t  i n  t h e  d i e t .  

The same f a c t o r s  may, p~?obably ,  have determined t o o  low a c o b a l t  

con ten t  i.n some organs  i n  6-mon-th-old mink and a r c t i c  foxes ,  as 

compared wi th  f i g u r e s  f o r  a d u l t  animals.  

The low coba3.t coa-i-tents i n  h e a r t  and l i v e r  from a d u l t  s i l v e r  

foxes  may p o s s i b l y  be expla ined  by s h o r t  supply of  t h i s  t r a c e  

elemen-t t o  f u r  an imals  throughoilt t h e i r  l i v e s  and dep le t io r i  of 

t h e i r  depots  f o r  v i t a l  p roces scs ,  

The dis t ; r ibut i .on of' coba1.t i n  organs and t i s s u e s  i n  a d u l t  f u r  



animals  is analogous t o  t h a t  i n  yourig animals.  

Devia t ions  i n  c o b a l t  c o n t e n t s  i n  fur. animal organisms were ob- 

se rved .  A h igher  c o b a l t  con ten t  w a s  recorded i n  h e a r t  and sp leen  

i n  a d u l t  mink and i n  s i l v e r  fox  kidriey. Adult s i l v e r  foxes  have 

a Power c o b a l t  content; i n  hea-st and P iver  %han t h a t  i n  young 

an imals ,  

Uch. Zap. Petrozavodsk, Gos. Univ. 1269, 1971, 17, ( 4 ) ,  
125-127. 

6 r e f e r e n c e s .  

( E f f e c t  of  r a t i o n s  wi th  an increased  l e v e l  of  f a t  on 

f r e e  arnino a c i d s  i n  t he  serum of fu r -bear ing  an ima l s ) .  

V . Z .  Lebengar ts ,  Trody Moskovskoi Vete r inarnoi  Akademii, 

* )  t r a n s l a t e d  by Eugenia Jmrgensen and C h a r l o t t e  Haarlmv. 

Thic i n v e s t i g a t i o n  d e a l t  wi th  a de te rmina t ion  o f  c o n t e n t s  o f  f r e e  

amino aeide; in blood serum i n  v a r i o u s  s p e c i e s  o f  f u r  animals  

fo l lowing  feed ing  of 50% fat138% p r o t e i n  d i e t s ,  based on conver- 

t i b l e  energy,  as s t a t e d  by P i e r i e l d i k  i n  1972.  

Contents  of f ree  arnino a c i d s  %n blood serum of  t h e  animal s p e c i e s  

men.ti.oned (10 anirnalc I n  each group) were m.aiyzed i n  an auto- 

a n a l y z e r  (KIA-ZW) manufactured by Hitany,  Japan.  

Rlood serum samples frorn male silvesz fox ,  a r c t a c  f o x ,  and s t an -  

dard  rnirik ( s e e  Table)  were exmined. The animaks w e r e  f e d  a 

high--fa t  d i e t ,  as reccmmendd by I U I I P Z K ,  from weaning t o  t h e  time 

of k i l l i n g ,  T h e  r e s u l t c  of  ana lyses  confirm tha-t the l e v e l s  of 

f r e e  a l i n 0  a c i d s  i n  blood serum of f u r  an ima .1~  a r e  h igh ,  and 

higtier. than i n  n t h e r  dornestic a.ni.rnals ( p i g s ,  c a t t l e ,  pou3.try) 

and l a b o r a t o r y  ari i r~lals  ( n i i c e  , ra'cc) , 



Table 1. Contents of f r e e  amino a c i d s  i n  blood serum 

of v a r i o u s  f u r  animals  ( m g  %).  

Free amino a c i d s  S i l v e r  A r c t i c  Standard 
fox  f ox mink 

Lysine 1 7 - 7 8  15.05 13.68 

I j i s t i d i n e  0.57 0.97 1.80 

Arginine 0.45 1 - 0 2  2.12 

Aspar t i c  a c i d  1.54 1.69 2 - 9 5  

Treonine 2 - 4 6  1.49 1 .31 

Ser ine  1.47 3.07 3.22 

Glutamic a c i d  4.69 4.99 5.99 

Clycine 2.63 1.54 1,22 

Alanine 6.46 6.75 16.23 

Valine 2.12 2.54 3.89 

I so l euc ine  0.99 0.81 0 - 6 7  

Leucine 4.65 4.99 5.89 

Tyrosine 2 - 9 1  2.28 2.02 

Phenylalanine 2.56 2.31 3.68 

I t  niust be s t r e s s e d  t h a t  t h e  sum of  f r e e  amino a c i d s  i n  a r c t i c  

fox and s i l v e r  fox  i s  a t  t h e  same l e v e l  (corresponding t o  51.29 

and 49.50 mg %).  

Amounts of  l y s i n e ,  tknseonine, gl .ycine,  i s o l e u c i n e  , and t y r o s i n e  

a r e  Power i n  mink than i n  a r c t i c  f o x  and s i l v e r  fox  w h i l s t  l e v e l s  

of  o t h e r  m i n 0  a c i d s  a r e  h ighe r .  

%'t-te r e s u l t s  of  the  experi-merit; o f f e r e d  p o s s i b i l i t i e s  of e l u c i d a t -  

Ing t h e  d . i f f e r ence  i n  c o n t e n t s  o f  f r e e  aniino a c i d s  i n  t h e  blood 

seïnurn of fur* anLinals. This  rnight be expla ined  by t h e  d i f f e r e n c e  

between t h e  i n t e n c i t y  i n  t h e  metabol ic  p rocesces  i n  t h e  organism. 

Level of  blood serum f r e e  mi.no a c i d s  i n  v a r i o u s  fur-bearixig a.ni-- 

mals while g iv ing  them r a t i o n c  wi th  i nc reased  f a t  con ten t  accor-  



d ing  t o  d a t a  of  F .  Sh. Pie r i e ld i -k  i n  1972 w a s  s t ud i ed .  The re -  

s u l t s  show t h a t  i n  t he  blood serum o f  fur-bear ing an imals  - there 

a r e  rnore amino a c i d s  than i n  t h e  o t h e r  k inds  of farm animals .  

Di f fe rence  i n  t h e s e  d a t a  and those  among va r ious  kind o f  animals  

a r e  observed,  which is due t o  d i f i e r e n t  i n t e n s i t y  of  rnetabolic 

p rocesses .  

Trody Moskovskoi Veter inarnoi  Akade~ni i ,  1974, 76, 239-240. 

In  Russian with Englich summary. 

THE PROTEIN REQUIREMENTS CIF M I N K  DUWING PHE GROWTH PERIOB, 

1, EFFECT TF PROTEIN INPAKE QN NITROGEN BALANCE, 

Nie l s  Glem-Hansen, Natior-ial I n s t .  o f  Animal Science,  Fur Bearing 

Animals, Trol lesminde,  48 H Roski ldeve j ,  DK 3400 H i l l e r o e d ,  

Denmark. 

Experinients t o  determine the  p r o t e i n  requirements  of mink were 

c a r r i e d  o u t  wi th  s i x  groups of  4 male and 4 female s t a n d a r d  k i t s  

dur ing  t h e  growth per iod .  

The groups were given d i e t s  wi-th a d i g e s t i b l e  p r o t e i n  c o n t e n t  

vary ing  from 17% t o  54% o£ the  ME, 

T h c  d i f f e r e n c e s  I n  p r o t e i n  r-equirernentbbetween males and females  

was found t o  dersend on body s i ze .  The op t imal ,  d i e t a r y  p r o t e i n ,  

i .  e .  t h e  q u a n t i t y  a f  p r o t e i n  which caused maximurn N-deposit ion,  

deereaced dur ing  the growth pe r iod .  

The requirement f o r  p r o t e i n  w a c  found t o  be met by a c o n t e n t  o f  

d iges t ib le  crude pro te i r i  equu2. t o  40 -Lo 42% of t he  ME Zn t h e  pe-- 

r i o d  from 10 t o  17 weeks af  age, and 31 t o  32% of t h e  ME i n  t h e  

per iod froni 3.9 t o  24  weeks o:E age.  TP-ie i n v e s t i g a t i o n  a l s o  indj.--- 

cated tha t  the p r o t e i n  requirenient i n  t h e  per iod  from 25 weeks 

until pel:tlng w a s  equal  t o  o r  perhaps  g r e a t e r  than i n  t h e  pre- 

ceding p e r i o d ,  



a r i d  L i r  i l i r -  

Fig. l. Draft showing the cnge with its feeding-watering 
and feeces-urine collectioi~ system. 

Acta A g r i c u l t u r ~  Scandinavica ,  30, 1980, 336-344. 

8 t a b l e s ,  5 f i g s . ,  39 r e f e r e n c e s .  

Authors summary. 

THE PROTEIN REQUIREMENT OF MINK DURING THE GROWTH PERIOB,  

I I ,  EFFECT OF PROTEIN  INTAKE ON GROWTH RATE AND PELT 

CHARACTERISTICS,  

Nie l s  Glem-Hansen, Nat iona l  I n s t .  of Animal Sc ience ,  Fur Bearing 

Animals, Tro l lesminde ,  48 H Roski ldeve j ,  DK 3400 Hi l l e roed ,  

Denmark. 

The i n f  luence o f  d i f  f e r e n t  p r o t e i n  l e v e l s  throughout t h e  e n t i r e  

growth per iod  on growth r a t e  and p e l t  c h a r a c t e r i s t i c s  w a s  in-  

v e s t i g a t e d .  The experiment comprised t h r e e  groups o f  50 mated 

s t anda rd  females and t h e i r  k i t s  in t h e  pe r iod  from p a r t i ~ r i - t i o n  

ian.tB.T. weaning. From each of t hese  groups 50 male and 50 female 

k i k s  were randornly chosen t o  cont inue  t h e  experiment dur ing  t h e  

growth per iod .  

V a r i a t i s n s  i n  digec-tib1.e p r o t e i n  con ten t  from 66% t o  41% of t he  

ME dur ing  tkie cuck l ing  per:i.od in f luenced  t h e  growth r a t e  s i g n i -  

f i c a n t l y ,  but  t h f s  w a s  probably due t o  d i f f e r e n c e s  i n  f a t n e s s  

o f  thc k i t s  ra ther  than  d i f f e r e n c e s  I n  f u l l f i l m e n t  of  t h e  p r o t e i n  

recpuië-emene, This  cone l~ . s i . on  k r a s  based on t h e  l a c k  o£ d i f f e r e n -  



c e s  i n  body weight and l eng th  of  t h e  s k i n s  a t  p e l t i n g .  It w a s  

f u r t l l e r  concluded t h a t  t h e  q u a n t i  t y  of p r o t e i n ,  which sat i s f a c -  

t o r i l y  meets t he  p r o t e i n  requlrernentc f o r  maximal growth does 

n o t  imieet t he  r'cquirrement f o r  maximal f u r  development. Unfortu- 

na te l -y ,  t he  experiment f a i l e d  t o  show t h e  lower l i m i t  o f  p r o t e i n  

rieeded f o r  maximal deve1.oprnen.t o f  t h e  f u r  q u a l i t y ,  b u t  i t  w a s  

cemntain t h a t  24% of t h e  ME frorn d lges t i . b l e  p r o t e i n  d i d  not; meet 

t h i s  requirement . This  conf l rma t h e  r e s u l  ts o f  p rev ious  invest- ,  

i g a t i o n s .  

Acta R g r i c u l t u r z  Scandinavlca ,  30,  1980, 345-348. 

8 t a b l e s ,  11 r e f e r e n c e s ,  

Authors summary. 

IH€ REQUSREMENTS FOR SUCPWUR CBNTAIMINS A M % N O  A C I D S  

6F M I R K  BURING THE GROWTM PEWIOD, 

Nie l s  Glem-Hansen, Nat ional  I n s t .  of Rnimal Sc ience ,  Fur Bearing 

Animals, Trol lesminde,  48 H Roski ldeve j ,  DK 3400 H i l l e r o e d ,  

Denmark. 

Tlie requirement f o r  t h e  -culphur con ta in lng  amino a c i d s  (SAA), 

methionine arid cystj-ne , w a s  i n v e s t i g a t e d  i n  experirnents compri- 

s l n g  .ten groupc of 4 s t a n d a r d  male k i t s  f e d  f i v e  d i f f e r e n t  i e v e l s  

of SAA at  two pro.tiein l e v e l s .  T k ~ e  d i e t s  were based y a r t l y  on 

t r a d i - t i n n a l  f e e d s t u f f s  and part3.y on a s y n t h e t i c  amiaio a c i d  mix- 

tu re .  'I'he con ten t  o£ SAn i n  t h e  c%iets  w a s  v a r i e d  by add-i-tion 

o f  DL--rnei;iriionine and t h e  N--jieten'&ion w a s  used as a para.rrieter t o  

euralt.aa.te -the SAA rtsqui-rement, 

Tkie optimum l e v e l  of  SAA i.rt ;-i4ets f o r  mink a t  d i f f e r e n t  s . tages 

dur ing  %tie growth p e r i o d  w a s  foilnd t o  be 3-3-3.4 g SAn p e r  100 

g crude p r o t e i n  i n  t h c  pe r iod  froni 10 t o  19 weeks of age ,  4.6- 

5.3. .g SAA p e r  100 g c r u d e  p r o t e i n  f r o i n  20 t o  24 weeks of age, 

arad 3 . 7 - 3 - 8  g S M  p e r  200 g crude p r o t e i n  froin 26 weekc of  age 

un ' t i l  pel.tj.aig.. 



SAA- 
Proteiii intake a t  Calc~ilated 
iiitake in max N-  SAA 

Year of Approxi- g/kg body rctentioii optimum 
experi- rnate age weigl~t/  i11 g/kg/ iii Y:, of tlie 
ment i11 wecks day day proteiii 

Acta Agriculturz Scandinavica, 30, 1980, 349-356. 

9 tables, 8 figs., 16 references. 

Authors summary. 

BACTERIOLOGICAL QUALIIY OF W A W  MATEWIALS USED IN FINNISM 

MINK FEED,  

Tapio Juokslahti, Finnish Fur Breeders' Association, Feed 

Laboratory , Vaasa, Finland. 

Mink feed r a w  ma te r i a l s  were analhyzed f o r  t o t a l  bac ter ia l .  count ,  

the  number of f a e c a l  s t sep tococc l ,  t he  coliform count ,  the  nurnber 

of haemolytic b a c t e r l a  and the  number of s u l p h i t e  reducing bac- 

t e r i a ,  The i n v e s t i g a t i o n  cornpriced sannip3.e~ from the  fol lowing 

raw m a t e r i a l s  r foiir slaughter-house o f f a l  products ,  preserved 

and unprecermved s l augh te r  blood, B a l t i c  he r r ing ,  cod f i l l e t t i - n g  

offral , f i s h  s i l a g e ,  blood meal , f i s h  meal , meat-bone rneal , pro- 

t e i n  concent ra te ,  b rewervs  yeas t  and c e r e a l  feed. 



The slaughter-hoilse o f f a l s  and unpreserved slaugklter blood had 

t h e  poores t  q u a l i t y ,  i n  terms of  a l l  t he  b a c t e r i a l  t y p e s ,  f o r  

which "te samp1.e~ were a.nalyzed. Ther'e were s t a t i . t i c a l l y  s i g n i -  

f i c a n t  d i f f e r e n c e s  i n  b a c t e r i a l  c o n t e n t s  between s laughter-house 

o f f a l s  from d i f f e r e n t  sources ,  The preserved s l a u g h t e r  blood 

had s ign i f ' i c an t ly  lowern bacterihal c o n t e n t s  as compared t o  t h e  

unpreserved s l a u g h t e r  blood. S i n g l e  ccmpl.es of t h e  cod f i l l e t -  

t i n g  o f f a l ,  U a l t i c  h e r r i n g  and t h e  blood meal had r e l a t i v e l y  high 

t o t a l  b a c t e r i a l  counts ,  but  t h e  s p e c i f i e d  mean b a e t e r i a l  coun t s  

were r e l a t i v e l y  low. The b a c t e r i a l  counts  f o r  t h e  r e s t  o f  t h e  

i n v e s t i g a t e d  P a w  rna te r la l s  were r e l a t i v e l y  low. 

Acta. v e t .  Scand. 1999, 20, 562-571. 

1 t a b l e ,  1 2  r e f e rences .  

Authors summary. 

TtIE EFFECT OF THE BACTERIOLOGICAL STATUS OF FEED ON SOME 

HAEMATOLOGICAL AND RLOOD CHEMICAL DATA ON M I N K ,  

Tapio J u o k s l a h t i ,  Dept. of Biochemist ry ,  College of Vet .  Med., 

H e l s i n k i ,  Finland.  

Rlood s m p l e s  fro411 100ininks from a r e s e a r c h  farm us ing  b a c t e r i o -  

~LogicalPy high q u a l i t y  feed alid from 55 minks I'om a i ~ o t h e r  f a r m  

supplying b a c t e r i a l s g i c a l l y  i n f e r i o r  f e e d ,  as wel l  as from iline 

minks from Denmark froni two faprns prov id ing  still b e t t e r  q u a l i t y  

feed  than  bo th  Firinásh farms - a3.l. minks appa ren t ly  c1 in i ca l l . y  

heai.thy - were analyzed f o r  some haema'tolsgical  and ckiemical da- 

ta :  t o t a l  l eucocyte  count ,  haemoglobin, o r n i t h i n e  carbamoyltranc- 

f e r a s e  ( U C T ) ,  a l k a l i n e  phosphatase ( A P ) ,  a i a n i n e  aminot@ansferase  

(ALAT), a s p a r t a t e  m i n o t r a n s f e r a s e  (ASAT),  Y-g lu t amyl t r ans fe ra se  

( y - G T ) ,  t o t a l .  b i l i r u b i n  and c r e a t i n i n e .  TheFinnish minks sup- 

p l i e d  w i t h  h igh  qi:ia3.ity feed had more opt imal  val.ues o f  to ta .1  

l e ~ a c s c y t e s ,  haemoglobin, O C T ,  AP and cx'eatinine -thari minlcs r e -  

c e i v i ~ i g  feed w l t h  higkier bac t e r i a l .  contamii-nation. The Danish 

nninks had b e t t e r  blood value:; i n  the  l .nves t iga ted  pararneters 



except  f o r  lower haemoglobin and t o t a l  b i l i r u b i n ,  which showed 

no s i g n i f i c a n t  d i f f e r e n c e .  

Acta vet. Scand. 1980, 2 1 ,  504-515. 

4 t a b l e s ,  30 r e f e r e n c e s .  

Authors summary. 

F.M. Loew, R .  J .  Aus t in ,  Animal Resources Centre  and Dept. of 

Vet. Pathology,  Un ive r s i t y  of Saskatchewan, Saskatoon,  

Saskatchewan S7N OWO. 

Thiamin d e f i c i e n c y  encephalopathy (Chac tek ' s  P a r a l y s i s )  w a s  diag- 

nosed i n  a commercial fox  f a r m ,  based on c l i n i c a l  s i g n s ,  h i s t o r y ,  

lowered e r y t h r o c y t e  t r a n s k e t o l a s e  a c t i v i t y ,  response t o  t reatment  

and necropsy f i n d i n g s .  Lack of  d i e t a r y  th iamin  may have r e s u l t e d  

from thiaminase I a c t i v i t y  suppl ied  by t h e  f i s h  Lota l o t a  i n  t he  

f eed .  

Can. Vet. Jou r .  Vol. 16 ,  No. 2 ,  1975, 50-52. 

1 t a b l e ,  19 r e f e r e n c e s .  

I n  English wi th  summaries i n  Engl ish  and French. 

Authors summary, 



VETER 1 WAWY 

OCCURRENCE OF D I O C T O P H Y M A  R E N A C E  ~ O E Z E ,  1782) n N  MINK 

FROM NORTH BAKOTA, 

Dennis G .  Jorde ,  Dept. of Biology, Uriiversity of North Dakota, 

Grand Forks, North Dakota 58202, USA, 

A t o t a l  of 1185 mink (Mustela visen) from North Daltota was exa- 

mined f o r  Dioctophyma renale .  Two specimens of the  nematode 

were foilnd and r e p r e s e n t s  tl?e f i r s t  r epor t  of t h i s  p a r a s i t e  i n  

Morth Dakota. 

Journ.  of Wildl i fe  Diseases ,  Vol. 1 6 ,  No.3, 1980. 381-387. 

12 references .  

Authors a b s t r a c t  . 

S U P P R E S S I O N  QF M A T U R A T I O N  B F  DIROFILARIA IMMITIS I N  

MUSTECA PUIORIUS FUR0 BY S I N G L E  BOSE O& I V E R M E C T I N ,  

L . S .  B l a i r ,  W . C .  Campbell, Merck l n s t i t u t e  f o r  Therapeutic 

Research, Rahway, New Jersey 07065. 

I r i  a previous s tudy ,  avermectin B a. was L J ~ O W Y I  t;o srsppress  matur- 1. 
a t i o n  . o f  Di.rofila.r ia i . r n r n i t i s  i.n f e r r e t s ,  wlien given as a  s e r i e s  

of f i v e  d a i l y  t reatrnents ,  beginni-ng approximately l mo a f t e r  ino- 

c u l a t i o n .  Hore r e c e n t l y  w e  reported the  suppressive a e t i v i t y  

of ivermeetin ag i r i s t  D .  i-mmitis i n  the sarne hos t  arid i n  aogs. 

Ivermec-tin is 22,23-dihydroavermectin Bla. The present  study 

w a s  designed t o  e s t a b l i s h  the minimum dosage o£ ivermectin t h a t  

would be e f f e c t i v e  when given a s  a s i n g l e  o r a l  dose. 

T h e  á ' e r re ts  were k i l l e d  166 days a f t e r  t rea tment ,  t h a t  Is ,  when 

the  i n f e e t i o n  was approcimatel-y 6 mo o1.d. Tkie Iungs and Baeart 

wese rrrnoved and exaniined fo*. W C ) ~ ~ S .  The r e s u l t c  o i  these ne- 

c r o p s i e s  a r e  reeorded i n  Tab le  1,. It i s  evident  tha-i; niaturation 

of D, i m m b t i s  i n  t h e  h e a r t  anc l  a s s sc ia t ed  v e s s e l s  of ferre-ks  was 



suppressed t o t a l l y  by a s i n g l e  treatment a t  0.2 o r  0.05 mg/kg, 

and t h a t  a  marked e f f e c t  w a s  produced even by a  dosage of 0.0125 

mg/kg 

The present  findirigs add f u r t h e r  evidenee t h a t  t h e  avermectins 

a re  of  p o t e n t i a l  s ign i f i cance  i n  the  prevention of heartworm di-  

sease ,  and perhaps o the r  f i l a r i a l  d i seases .  The d a t a  a l s o  indi-  

c a t e  t h a t  the  minimum e f f e c t i v e  dosage, f o r  f u l 1  suppression of 

the  maturatiori of l-ino-old D ,  i m m i t i s  i n  f e r r e t s ,  1-ies between 

0.0125 and 0.05 mg/kg. 

J .  P a r a s i t o l .  66 ( 4 ) ,  1980, 691-692. 

1 t a b l e .  

Abstract  : G .  Jargensen. 

SGUDY INTO DIAGNOSIS OF VIRUS ENTERITIS IN MINK, 

I ,  CLINICAL PICTURE, HAEMATOLOGICAC FINDINGS, COURSE OF 
DISEASE, VIROLOGICAL RESUCT, VACCINATION, 

(Untersuchungen zur Diagnostik de r  V i r u s e n t e r i t i s  des  Nerzes. 

1, M i t t . :  K l in ik ,  ~ a m a t o l o g i e ,  Seuchenverlauf, Viro logie  

und Vakzination).  

R .  Kokles, A .  Tohtz, U .  Johannsen, 25 Rostock, Th ie r fe lde r  

S t r a s s e ,  Ger. Dem. Rep. 

jl'irus enterl . t ; is  o£ mink w a s  recorded from a f u r  farm, between 

1965 and 1970. This had been t h e  f i r s t  recorded outbreak i n  the 

GDR. C1 .inl.cal observat ions incf lided apathy, vomiting, dry nasa l  

condi t ion  es t ab l i shed  by rliinoscopy, t y p i c a l  d ia r rhoea  with mu- 

coiis plugs of p ie  consis tence contained i n  the  f aeces .  Morbi- 

d i t y  was between 50 and 70 pe r  cent  and l e t h a l i t y  up t o  25  sr 

even 30. The haernatologi c a l  f  l ndings included r i s e  i n  haemato- 

c r i t  and haemoglobin, s i g n i f i c a n t  reduct ion of t o t a l  e ry throcytes  



and t o t a l  l eucocytes ,  arad shj-:Fting of t h e  lyrnphocyte t o  neu t ro-  

p h i l  granulocyte  r a t i o n  from 3 :1  i n  iiztac-i; proband.; t o  1.:2 in 

af f e c t e d  anirrialc. Experirnental tr 'ansmission, u s ing  minks aged 

e i g h t  weeks, y i e lded  pos i  t i v e  r e s i r l t s .  Eacperiments , u s i n g  baby 

c a t s  and f e r r e t s ,  tu rned  ou t  nega- t ive ,  No si lccess w a s  o 'btained 

e i t h e r  when d e t e e t i o n  of .brie pathogen of  mink e n t e r i t i s  w a s  at- 

tempted by experimental. virias i s o l a t i o n  f roni c e l l  era l tures .  T h e  

d i s e a s e  w a s  e r a d i c a t e d  by use o f  mink e n t e r i t i s  vacc ine ,  

Monatshefte f u r  Veter ingrmedizin ,  30, 7 ,  269-274. 

5 t a b l e s ,  1 f i g . ,  30 r e f e r e n c e s ,  

I n  German with  summaries In German, Russian,  and Eng l i sh .  
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PNEUMOVIRUSES: THE CELL SURFACE OF L Y T I C A L L Y  AND 

PERSISTENVLY INFECTED CELCS, 

J . E .  Pa-rry, P .V.Shi rodar ia ,  C.R. Pr i r ig le ,  MRC Virology U n i t . ,  

I n s t .  of Virology,  Church S t r e e t ,  Clasgow G 1 1  5 J R ,  Sco t land .  

Human embryonic lung (MRC-E>), f e l i n e  embryo ( F E A ) ,  mink lung 

(MviLu) and rnonlcey kidney (BSC-1 ) cel-1s i n f e c t e d  by r e s p i r a t o r y  

s y n c y t i a l  v i r u s  showed c h a r a c t e r i s t j - c  morphological changes when 

viewed by scawining e:lectrun mi eros copy^ The s u r f a c e s  oT rec.pi-- 

s a t o r y  s y n e t i a l  v i ru s - in fec t ed  c e l l s  developed a profuslor i  o£ 

s l e n d e r  f i l a m e n t s  a f t e r  48 h inecabatiorb af 31 O C .  Similtar changes 

i r i  s u r f a c e  mo~lykiology were observed i n  BSC-i c e l l s  i n f e s t e d  by 

murine pneurnonia v i ru s .  Filament praduc t ion  tPlerePore appears  

t o  'De a commori prsoperty of pne~;rnoviruses, F i l a n t e n l ; ~  w e r e  aiot 

ol>served i n c e l l s  j n f e c t e d  wi t11 c i  t h e r  s y n c y t i a l  and rturs--cyncy- 

t i a l  h e r p e s  simplex v i r u s ,  tale c y t o c i d a l  ves ic ia lar  c t o m a t i t i s  

and B a t a i  (Bunyavlr idae)  virixses, o r  t h e  focus-inducing i -abbi t  

f ibroma v i r u s ,  

Filarnent produc.tj.on w a c  no t  observed i n  cel1.s iorfected with t s  

mil.tants o f  r e s p l r a  t o r y  syncytial (R:-;) v i r u s  dur ing  inciabation at 



t he  r e s t r i c t i v e  temperature, o r  i n  a p e r s i s t e n t l y  in fec ted  cul-  

t u r e  of BSC-1 c e l l s  a t  37 O C .  The p e r s i s t e n t l y  in fec ted  c e l l s  

( t h e  RS ts l/BSC-l l i n e )  had some of t h e  c h a r a c t e r i s t i c s  of c e l l s  

transformed by oncogeriic v i r u s e s ,  nmiely a b i l i  t y  t o  overlap ad- 

jacent  c e l l s  and agg lu t ina t ion  by a I.ow concentrat ion of concana- 

v a l i n  A. The pseudo-transformed phenotype w a s  temperature-depen- 

den t ,  however, and supp:ressed by ralsi lag "te ternperature of incu- 

ba t ion  t o  39 O C .  Tkie presence of v i r u s  antigen? a t  the  c e l l  sur- 

face  was s i m i l a r l y  %emperatt;tre-dependent i n  these  c e l l s ,  dimi- 

nished a t  high temperature ( 3 9  O C )  and enhanced a t  low tempera- 

t u r e  (31 OC), suggesting t h a t  the  changes i n  the  hos t  c e l l  were 

the  r e s u l t  of i n s e r t i o n  of v i r u s  protein i n t o  the  c e l l  membrane. 

Evidently,  p e r s i s t e n t  i n f e c t i o n  by a cytoplacrnic v i r u s  can pro- 

duce a l t e r a t i o n s  i n  the  host  c e l l  u sua l ly  associa.ted with t r ans -  

formation by nuclear  v i ruses .  

J .  gen. Vi ro l .  1979, 44, 479-491. 

1 t a b l e ,  6 f i g s . ,  2 4  re ferences .  

Authors summary. 

ANATOMY OF TWE RETPNA OF T H E  M I N K  ( M U S T E L A  V I S O N )  

Mark W m .  Dubin, Linda Turner, Molecul.ar, C e l l u l a r  and 

Developmental Biology, University of Colorado, Boulder, 

Colorado 80309, U S A .  

The r e t i n a  of the  normal pigmented mink has  been s tud ied  by l i g h t  

and e l e c t r o n  microscopy. This re t i .na  resembles the  typi.cal ver-  

t e b r a t e  re.ti .na i n  i ts  p a t t e r n s  of larnina-l;i.ori and synapt ic  i n t e r -  

connect iv i ty  - Rod and cone ou te r  segmen-ts and receptor  spkierule 

and pedic3.e endings a r e  found, A t  l e a s t  two d i f f e r e n t  types  of 

hor izonta l  c e l l  processes  a re  seen with the  e l e c t r o n  rnicroscope, 

suggest ive of r a b b i t  A and B types.  Ribbon and conventional syn- 

apses a re  found i n  both plexiform l a y e r s ;  conventional synapses 



a r e  a l s o  present  i n  the  inner  nuclear  l a y e r .  Q u a n t i t a t i v e  s t u d i e s  

of the  inner  plexifosnrn layer  revealed arnacrine :b ipo la r  synapse 

r a t i o s  ( 3 , 3 : 1 )  s i n i l a r  t o  those of the  c a t  and monkey. Other 

quantita-bive p a r m e t e r s  a l so  sesemblec9 those previously reported 

f o r  spec ies  wi th  rel;i.nas t h a t  predomlinan-bly canta in  concerbtric- 

type recept ive  f i e l d s ,  

J. Comp. Neur. 173, 275-288. 

2 t a b l e s ,  3  photos,  26  references.  

Authors abs t rac  t .  

AUTORABIOGRAPHBC BEMONSTRAPIOR 8F PHE PATTERN QF 
3 
H-ESTRABIOL CONGENPRABENG CELLS EN THE B R A I N  OF 

A CARNIVORE, THE M I N K ,  MUSTELA VISON, 

J . I .  Morrel l ,  A .  B a l l i n ,  D.W. P f a f f ,  The Rockefel ler  IJniversi ty ,  

New York, New York 1 0 0 2 1 ,  USA. 

The purpose of t h i s  study w a s  -to examine the  nezzroana-tonical 
3 p a t t e r n  of c e l l e s  which concentrate W-estradiol i n  the  b r a i n  

and p i t u i t a r y  of a carn ivore ,  the mink, Mustela v ison ,  I n  ad- 

d i t i o n ,  s ince  t h e  mink has one breeding season a  year i t  w a s  

poss ib le  t o  compare the  pa t t e rn  a  nuanber of es t radio l .  concentra- 

t i n g  c e l l s  j.n .t&e bya7 .n~  o f  es-treolis v e r s u s  asnestrous anirnals. 

Five Eemale mink ( t b ree  e s t rous  g t w o  anestroins ) were ovan*iec- 
J tomized, and one week l a t e r  administered H-estradiol .  Tbe anima1.s 

w e r e  c a c r i f i c e d ,  and autoradiograms were prepared w i t h  the method 

f o r  s t e r o i d  autsradiogr-aphy used rointinely i.n t h i s  l abora ta ry  

(P fa f f  and Keiner,  ' 7 3 ) .  The errtfre b ra in  w a s  sasnpled and sybse- 

rquerm-bly analyzed w f t h  t he  aid o:f" a 3.i.gh-k mi.croscope. 

The majori ty  of estsnadiol coricentratl.wg c e l l s  were found i n  the  

bypathalamils and lirnbic system, al-though a s m a l l  number were seen 

i n  ottier s t ruc tu . r e s .  Specif ical . ly ,  s t r u c t u r e s  coratai.ning a  lar- 

g e  nurnber of e c t r a d i o l  eoncentrat ing c e l l s  w e r e :  t h e  v e n t r a l  la- 

.tera.l septurn , t k i e  bed nuci leus  the  stri.a terminal  i s ,  the  media1 



J I MORREU. A 8AU.IN OND O W PFAFT 
CEU.ULAR.WTUADIOL W N C P ~ A I I O N  IN MINK BRAIH 

preoptic area, medial anterior hypothalamus, the ventromedial 

and arcuate nuclei o£ the hypothalamus, the medial and cortical 

nuclei of the amygdala, and the anterior pituirary. Structures 

containing a smal1 number of estradiol concentrating cells were 

also seen in the telencephalon and diencephalon. The most pos- 

terior population of estradiol concentrating cells was in the 

central grey of the mesemcephalon. No difference in the neuro- 

anatornical pattern or number of estradiol concentrating cells 

was seen when the autoradiograms from estrous animals were com- 

pared %o those from anestraus animals. 



POLYCHLOR INATED W S PMENYCS (AROCLORS 1016 AND 1242) : 
E F F E C T  ON SUWVIVAC AND R E P R O D U C T I O N  I N  M I N K  AND F E R R E P S ,  

Michael R. Rleavins, Richard J. Aulerich, Robert K, Ringer, 

Fur Animal Project, Poultry Science Dept., Michigan State 

University, East Lancing, ML 48824, USA. 

D i e t s  t h a t  contained v a r i o u s  l e v e l s  of siipplernental ~ r o c l o r ~  1242 

o r  ~ r o c l o r ~  1016 were f e d  t o  mink and f e r r e t s  t o  i n v e s t i g a t e  t he  

ch ron ic  t o x i c i t y  0-4- t h e s e  PCBs i n  two cl.ose3.y r e l a t e d  s p e c i e s .  

I r i  mink, Aroclor 1242 w a s  found t o  be more t o x i c  t han  cornparab1.e 

o r  h i g h e r  l e v e l s  of Aroc lor  1016. The Aroclor 1242 d i e t s  caused 

complete reproduct ive  f a i l u r e  a t  l e v e l s  as low as f i v e  ppm of 

t h e  d i e t .  Aroclor 1016 irnpaired reproduct ion l e s s  t han  Aroclor 

1242. Although fewer females whelped and t h e  foilr-week k i t  

weigh ts  were l e s s  than  t h e  c o n t r o l  animals ,  no outward s i g n s  of 

abnorma l i t i e s  beyond t h e i r  sma l l e r  s i z e  were found i n  t h e  k i t s  

whelped and nursed by dams f ed  Aroclor  1016, 

F e r r e t s  were more r e s i s t a n t  t o  t h e  e f f e c t s  of  e i t h e r  PCB mixture 

t han  were the  mink, as no ted  by t h e  lower m o r t a l i t y  r a t e  on t h e  

Aroclor  1242 d i e t  and t h e  alrnost normal l e v e l  o f  reproduc t ion  

on t h e  Aroclor 1016 d i e t .  Feeding Aroclor 1242 a t  20 ppm r e s u l t -  

ed i n  complete rmeproductiT,re f a i l . u r e ,  bu t  w a s  no t  f a t a l .  t o  adul-t  

ferr.ets.  This f i n d i n g  Is i n  5har.p ruontrast t o  t h e  100% m o r t a l i t y  

of  a d u l t  mink f e d  t h e  same l e v e l ,  Although the  c h l o r i n e  con ten t  

i s  s i - m l l a r  i n  both cornpounds, Aroclor  1242 has  a h i g h e r  percen t -  

age of  molecules wi th  f i v e  o r  more c h l o r i n e s  p e r  b iphenyl .  This 

d i f f e r e n c e  i n  h igher  s u b s t l t u t e d  biphenyl isomer conteaat and/or  

reduced l e v e l  of  contaminants i n  t he  Aroclor' 1.016 mix-bure niay 

be a majorn Importance i n  evaluakit-:g t h e  t o x i c i t y  of t h e s e  com- 

p o u n d ~ .  

Arch. Environrn. Contam, Toxicol. 9, 627-635, 1980. 

4 tables, 23 referencec. 

Authors abstract. 



FOX RABIES CLINICAL DESCRIPTION, 

EXPERIMENTAL STUDYa 

(Descr ip t ion  c l i n i q u e  de l a  Rage du Renard, 

Etude Exper imentale) .  

J . P .  George,  J .  George, J .  Blancou,  M.F.A. Auber t ,  

M i n i s t e r e  de l 1 A g r i c u l t u r e 9  D i r e c t i o n  de l a  Q u a l i t é ,  

S e r v i c e s  V é t e r i n a i r e s ,  C e n t r e  Na t iona l  d l E t u d e s  s u r  l a  Rage, 

5 4 2 2 0  M a l z e v i l l e  , France .  

Rabies c l i n i c a l  symptoms were d a i l y  observed and no ted  on 53 

c a p t i v e  foxes  i nocu la t ed  wi th  w i ld  v i r u s .  

The d i s e a s e  prodromes, when they  e x i s t ,  a r e  e s s e n t i a l l y  anorexy 

(94 p. 100 c a s e s )  o r  behaviour a l t e r a t i o n s .  

The symptoms a r e  mainly psychic  o r  parapsychic:  deep p r o s t r a t i o n  

o r ,  i n v e r s e l y ,  a g r e s s i v i t y  (43 p .  100 c a s e s )  t h a t  r a r e l y  t u r n s  

i n t o  f u r i o u s  form (11 p. 100 c a s e s ) .  Other symptoms ( d i g e s t i v e ,  

r e s p i r a t o r y  o r  neuro-muscular d i s o r d e r s )  were no ted  b u t  l e s s  

f r e q u e n t l y .  

These d i s o r d e r s  a r e  very c i m i l a r  t o  those  no t i ced  i n  w l ld  ani-- 

mal-s. Agressive forms a r e  as many as i n  o t h e r  c a r n i v o r e s  s p e c i e s  

p a r t i c u l a r l y  c a t  and dog. 

Revue Méd. v é t .  1980,  131 ,  2 ,  153-160. 

3  t a b l e s ,  4 f i g s . ,  7 r e f e r e n c e s .  

I n  Fr-ench w i t h  summaries i n  E n g l i s h ,  German, French and 
Span i sh .  

Authors  summary. 



PRESENCE OF IRICHINECCA SPIRALIS IN FREE-CIVING R E D  F O X E S  

(VULPES V U L P E S )  IN SWEDEN RELATED TO IRICHINECLA INFECTION 

IN SWINE A N D  MAN, 

Otto Ronéus, Dan Christensson, The Natl.. Vet. Institute, 

S-750 07 Uppsala, Sweden. 

One thousand one hundred and f i f  ty-one f ree - l iv ing  f  oxes (Vulpes 

vulpes) from d i f f e r e n t  p a r t s  of Sweden were inves t iga ted .  Total-  

l y  19.6% were infec ted  with t r i c h i n e l l a .  Infec ted  foxes  were 

found i n  al l .  coun t r i e s  except the  geographically i s o l a t e d  i s l a n d  

of Gotland. I n  the d i f f e r e n t  coun t r i e s  6-48% of i n v e s t i g a t e d  

foxes were infec ted .  

T r i c h i n e l l a  w a s  more commsn i n  o l d  foxes than i n  young, 40% and 

Il%, r e spec t ive ly  . Regarding ma1.e and female, however , t he  f  re- 

quency w a s  t he  same. 

The number of t r i c h i n e l l a  pe r  g  of muscle var ied  between 0.05 

and 200. Less than 1.0 t r i c h i n e l l a  l a r v a  per  g  muscle w a s  e s t a -  

b l i shed  i n  27.3% of the  foxes,  between 1 and 49.9 t r i c h i n e l l a  

l a rvae  i n  69.3% and 50 o r  more t r i c h i n e l l a  la rvae  p e r  g  muscle 

i n  3.4% of the  foxes.  The number of t r i c h i n e l l a  l a rvae  pe r  in- 

f ec ted  fox w a s  roughly the  same i n  both sexes as well  as i n  d i f -  

f e r e n t  age groups. 

The p o t e n t i a l  danger of t r ansmi t t ing  t r i c h i n e l l a  from foxes and 

o the r  ca rn ivores  t o  swine and man i s  pointed out .  

The high frequency of t r i c h i n e l l a  i n  foxes,  3.9.6%, was cornpared 

t o  the  very low frequency ira cwine, 0.00018%~ and i n  man, 

O .  00003%. 

Acta vet. scand. 1979, 20, 583--594. 

8 tables, 1 fig., 11 references. 

In English with summaries in English and Swedish. 

Authors surr~mary, 



A CONTRIBUTION TO THE TREATMENT OF PENIS PARALYSIS 

IN NUTRIAS, 

(Beitrag zur Behandlung der ~enislahmung beim 

Nutria (Kurzmitteilung). 

I. Ivascu, Facultatea de Zootechnie si Medicin5 Veterinara, 

Manastur 3, Cluj-Napoca 3400, ~umanien. 

In twelf male nutrias with penis paralysis nervous stimulants 

and immobilisation of the penis by Andre-Suture in the preputium 

were used. In some cases the suture with U-suture were applied 

for fixation of preputial mucusa and albuginea to the outral 

skin. 

Deutsche ~ierarztliche Wochenschrift, 87, 381-383. 

3 figs., 7 references. 

Authors summary. 
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BOQK REVIEW 

BelzSle, R. e t  a l ,  
-v- - 

The au tho rs  Iiave w r i t t e ~ i  a  f i e l d  gu ide  f o r  i i i l v e r  Fox t o  p r o v i d e  ticcded 

i n fo r t na t i o i i s  t o  Ouehec ranche rs .  Ttie chap te rs  at-e as f o l l o ~ s :  

Ciia:ll:cl- I - S o c i a l  6 ecotioniic f a c t o r s  ( s t a t i s t i c : ,  a s s o c i a t i o ~ i s ,  i i ia rket -  

i n g ,  invest tnents ,  b u d g e t i n g ) .  

Chapter I I  - Tur  chai-ac t e i - i s t i c s .  

Ci idpter l I I  - Gene t i cs .  

"RENARD" ( A  p r a c t i c a l  i -anch iny  g u i d e  f o r  S i  l v e r  Cliaptei- I V  - Repi-ot luct ion. 

Fox ) .  S e r v i c e  de I ' l n f o n n a t i o n ,  M i n i s t P r e  de Chaptet- V - feeds & f eed ing .  

l ' A g r i c u l t u i - e ,  (les I '@cher ies  e t  ae 1  ' A l i ~ ~ i e n t a t i o n  Chapter V I  - D i s e d s e i .  

d i i  ()ucbec, 200-,q Clieiiiiri S te-Foy,  Qut?bec, Canatla Cllapter- V I I  - B u i l d i n g r .  & eq l i ipment .  

(;II: 4x6. 1900. 40 pages w i t l i  20 l a b l e s  ai id Ci iapter V I I I  - P e l t i n a .  

Il l u s t r a t i o i t s .  i4ri Lter i  iii F rench .  1-lie gu ide inay L.e obt.ai i ied f r e e  o f  chai.!jc by  i i lakir ig a r e q o c s t  a t  t t i e  

a d d r ~ s s  g i ve r i  above. 



BOOK REVIEW, 

A l  H. Konnerup-Madsen og Mogens HallSon 
1960 

The Blue Fox. 

by H. Konnerup Madsen and Mogens Hansen, 1980. 

A new book about the  Blue Fox has  j u s t  come out  i n  Denmark. 

It d e a l s  with breeding, n u t r i t i o n ,  p e l t i n g ,  and d i s e a s e s  of the 

Blue Fox. 

The f i r s t  h a l f  of the  book i s  occupied with breeding, nu t rh i t ion ,  

and p e l t i n g  of the  BSue Fox and i ts  mutations.  I P ;  t e l l s  about 

alI. t he  p r a c t i c a l  problems around breeding Blue Foxes and i s  

good reading f o r  people who a r e  o r  a r e  going t o  breed Blue Foxes. 

The second ha l f  o@ t h e  book is a work of re ference  on d iseases  

of t h e  Blue Fox and e s p e c i a l l y  t h i s  p a r t  w i l l  no doubt becorne 

a valuable  help f o r  t h e  breeders  of t h i s  spec ies  because of i t s  

l o g i c a l  compositisn, which m a k c e s  P t  very easy t o  f i n d  o ~ z t  what 

d isease  your animals poss ib le  s u f f e r  from. 

The book is well  i l l - u s t r a t e d  with f i g u r e s  and colour  photos.  

I n  a l l  t h i s  new book about the  Blue Fox w i P 1  become very he lp fu l  

i n  the  breeding of Blue Foxes. 



The book is on 177 pages. Written in Danish. Available from 

the Danish Fur Breeders Association, Langagervej 60, DK 2600 

Glostrup, Denmark, at a price of Dkr. 122.-. 

Reviewed by Margit Lykkeberg. 



D r ,  Reinhard Schee l j e  

SUMPFBIBER, Zucht und Haltung. 

Animal-Verlag Burgdorf. 

A new book about n u t r i a  (myocaster coypu)  farming has  j u s t  come 

out  i n  Gerrnany. 

The book d e a l s  wi th  breeding and n u t r i t i o n  of  t h e  n u t r i a  and how 

t o  b u i l d  up a n u t r i a  farm, 

The book i s  d iv ided  i n t o  t e n  s e c t i o n s  as fol lows:  

I .  Or ig in  

II.  P lace  i n  t h e  zoolog ica l  system, 

III. Anatomy. 

I V .  Reproduction,  

1. Heat and rriating. 

2 .  Sexua l ly  matur i ty .  

3 .  Pregnancy . 
4. Determination of pregnaney. 

5 .  B i r t h ,  

6. Sucking per iod .  

7. Growth. 

W.  Breeding,  

1. Adaption of q u a n t i t a t i v e  y i e l d s .  

2 .  Breeding work and s e l e c t l o n .  

3 .  Valua t ion ,  

4. Mating rnetkods. 

V I .  The f u r ,  

1. General about n u t r i a  f u r .  

2 .  Coat co lou r s  and t h e i r  h e r e d i t y .  

3 .  K i l l i n g .  

4. P e l t i n g  and the  t r e a t  ment o f  t h e  f u r .  

5 .  U t i l i z a t i o n  sf t h e  f u r .  

V I I .  N u t r i t i o n ,  

1. Generel about anirnal n u t r i t i o n .  

2 .  The p r i n c i p l e s  of  d i g e s t i b i l i t y  and n u t r l e n t  re-- 
qilirements , 



3 ,  Nut r i en t  requirements accor'ding t o  p roduc t ion  and 
t ime a f  t he  year ,  

4.  Value determinat ing s t a n d a r d s  f o r  t he  f e e d ,  

5 ,  Requirementc f o r  n u t r i e n t c  and v i tamins .  

6 ,  ~ e e d  r a t i o n s .  

V I I I .  Farm eond i t i onc*  

1, The poss ib l e  cond i t i ons  iander whicki you can keep 
t h e  n u t r i a .  

2 .  Rre breeding n u t r i a  wáthout wate r  s t i l l  a problem? 

I X .  Nutria.  meat. 

X .  D i seases ,  

1. B a c t e r i a l  d i s eases  

2 ,  P a r a s i t i c  d lceases .  

3. T r i c h i n o a i s ,  

4. Diseases  i n  the  u r ina ry -  and reproduc t ive  organs .  

5 .  Diseases  i n  the r e s p i r a t o r y  organs .  

6 .  Diceaces i n  the  d i g e s t i o n a l  organs .  

7 .  Poisoning.  

A s  can. be seen  t h e  book cieals wi-bh an a s p e c t  o£ bnreeding n u t r i a  

and i s  good rea.ding f o r  anyone, who wants t o  know how t o  b u i l d  

up a n u t r i a  farm. The b o o k i s  i n  Gerrnan and on 96 pages ,  pub l i s -  

hed from Animal-Verlag Burgdorf. 

Keviewed by 

Margit  Lykkeberg 
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- Band &- 
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MICHIGAN STATE UNIIVEWSIrJTY 

COLLEGE 01' AGRICULTURE AND NATURAL RESOURCES EAST LANSING MICHIGAN 48824 

DEPARI'MENT OF I'OULTRY SCIENCE 

November 20, 1980 

Gunnar Joergensen, Editor 
NJF's F u r  Animal Division 
Scienti f u r  
48H Ros k i  S deve j 
DK - 3409 Hilleroed 
Denmark 

Dear Gunnar 

Enclosed are  r ep r i n t s  of two a r t i c l e s  concerning the e f f e c t s  of PCBs' 
on mink and a copy of pa r t  V I %  - Badgers, of sur Mustelid Bibliography. 
Perhaps readers of Sc ien t i fu r  would be in te res ted  in knowing o f  these 
a r t i c l e s  and the badger bi bl iography . 
I t a l  ked with Hugh Travis recently and he informed me t h a t  the NRC 
publication on the  Nutrient Requirements of Foxes and Mink i s  in the 
f ina l  review procesc. Hopefully i t  wil l  be published in the  near 
f uture . 
Sincerely yours 

Richard J v/Auler,ich 
Professor 

PART VII: BADGERB;) 



PART VII: WADGERS 

DAVID A. TMEUERKALIF AND RICHARD J. AUkERICH 

ï'lii!; i!; t l i e  s r v c n t l i  of  n  s e r l c s  o £  h i . b l i o y r a ? h i c o  on  I l u s t c l i d s  pre?:i iei l  t o  
:?:;si:;t i n d i v i d u u l r ,  i n t e r e s t e d  i n  t l i e s c  : ; p c c i e s  i n  o b t a i i i i n ~  i n f o r m n t i o n  
pub1 ik!ird fi-oni l ' i o O  tliroiir.11 1! '7q. Altliou;:li n  E a i r l y  t1ioroii:h ~ j e n r c l l  l i as  
h ~ i c n  .iiidi.rc.il<r:n, t l i i s  b i b l f o g r a p l i y  is n o t  e n t i r e l y  coinplct( : .  T h e r e  a r e  malis 
c c i i e r a l  t:c:<t-s t!int p e r t n i i i  t o  l i u s t e l i d s ,  :is v e l 1  a s  ntlie: a i i i n a l c ,  irhic:i n r e  
n o t  i i icl i id<irl .  Uiidoubtedly s o n e  f o r e i g i i  r e f e r e n c e s  h a v e  b e c n  o i ~ i i t t e d .  a l -  
tlinunli iF.nny i irc c i t e d ,  

R e f e r c n c e s  i n  t l ic  b i l i l l o g r n p l i y  a r e  l i s t e d  a l p h a b e t i c a l l y  b y  s e n i o r  a u t l i o r  
u n d e r  t h e  f o l l o i i i n c  s u b j e c t s .  

I l .  U e p r o d u c t i o i i  and  2recdii i : ;  3 

I I I .  P! iys io locy  a n d  2 i o c h e i n i s t r y  5 

I V .  Vi:;ensc and  P a r a s i t i o m  j 

V .  A~in tor iy  and C c r i e t i c s  1 l  

VI I .  Ccnlogy  anrl 3 i r : L r l l ~ u t i o r i  l 0 

V I I I .  P:ileontol.o[:y unc! 'T;ixoiior!v 20 

Art ic le - ,  p t2r tn in i r ic  t o  more tli.lri olie c , u l j j c c t  n r c  l i s t e d  iiiidci- encli  np! 'roprt , i te  
l i i n d i i i i .  A l l  i i ~ i t h n r s  n;xmcr; up?c;tr i n  t.lic . i , : t l ior  i n d e x  (I':'TC :)'i) ..  - -- - . .. - . .. - .~ .~ 

I J o u r n n l  A r t i c l e  :!o. 9706 .- -. , ; i i c l i i p a n  / : ; . rr ic?il t i i rnl  C:;?erLr:i'nt St ; i t l c i i i ,  
'iic!iii.an Se;it<. l ' : i i v c r q i r y ,  Knrit 7.nii:;iny. ,ri l i Y 3 2 4 .  

2 
i ) e p ; i r t ~ w n t  o l  Animnl Scl<ii icr . ; ,  !:iclill:;iii : ; tn te  l ' i i ivers i t ! . '  !%.;t L:inc.iiif. 
i11  L " " 1 ( $ .  
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SHORT COURSE 
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T R U R O ,  N 5 .  C A B A D A  B ~ N  6L3 

INTRODUCTTON 

l tic .-,:o~i<l I'ox 1'1-nducti uii Sliort: Cnurf7i! kras lie l d  i r i  

:tie :]:i.: ~ i - o i ~ m  c l i .  t lie 1i;i:icock i ' e t c r i n n r y  Bu i ld i r ig  on t h e  
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5pc  .+litar>; i n c l  iitlcd v a r i o u s  peop le  from i i i d u s t r y  and 
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I lxccl lc~i i t -  pi-::seiitations cornbined w i t h  nurncrous q u e s t i o n s  
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!(i:- [lit, C i i - c ; L  Lirnc. 

O11 tic1i;il i ,> t  Lhc I . i \~c~sLocl< S t r v i  c c s  Brcinch, I would 
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THE BACTERIOLOGICAL QUALIITY OF M I N K  FEED AND ITS IMPORTANCE TO 

ANILVIAL HEALTH 

I n  December 1980,  M r .  Tapio J o u k s l a t h i ,  B.V,Sc.,  F i n l a n d ,  de- 

fended h i s  T h e s i c  on "Bacteriolocj ical . .  Q u a l i t y  oE Mink Fedd and I t s  

E f f e c t  on The H e a l t h  o:f Mink, a s  Monitored by some C l i n i - c a l  

and R,-ood P a r a m e t e r s " ,  A sununary of  t h e  t h e s i s  i s  g i v e n  i n  

t h e  f oll.owing. 

T h i s  d e s c r i b e s  t h e  b a c t e r i o l o g i c a l  q u a l i t y  o f  F i n n i s h  f e e d  a s  

compared w i t h  s imi1.ar  i n v e s t i g a t i o n s  i n  Norway and Demnark. 

By examina t ions  of  organ enzymes i n  mink, it  h a s ,  f u r t h e r m o r e ,  

beeri shown, how bac:l:.eriological q ika l i ty  o f  t h e  f e e d  i n f l u e n c e s  

animal  h e a l t h .  

S i n e e  1970,  r o u t i n e  a n a l y s e s  of mink f e e d  have  been c a r r i e d  

o u t  i n  Norway and D e m a r k  t o  e v a l u a t e  b a c t e r i o l o g i c a l  q u a l i t y .  

T h i s  worlc h a s  l a t e r  on been extended t o  a n  e v a l u a t i o n  of  v a r i o u s  

raw m a t e r i a l s ,  s o  t h a t  it  has  become p o s s i b l e  t o  a s s e s s  t h e  

b a c t e r i o l o g i c a l  q u a l i t y  of a  comple te  f e e d  on  t h e  b a s i s  of  

t h a t  o f  t h e  raw m a t e r i a l s  used .  

ThiS work c t a r t e d  l - a t e  i n  F i n l a n d ,  b u t  a n a l y s e s  have been 

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

o f  mink b l o o d ,  t o  d e s c r i b e  t h e  impor tance  o£ h i g h  q u a l i t y  

f  eed t o  an imal  h e a l t h ,  

RACTERIOLQGICAL ANALYSES OF !(INK FEED 

Mink f e e d  c o n t a i n s  approx imate ly  7 0 %  w a t e r  and t h u s  o f f e r s  

p o c s i b i l i t i e c  o f  g r e a t  h a c t e r i a l  a c t i v i t y .  Ready mink f e e d  

wi l - l  t h u s  a lways  c o n t a i n  b a c t e r i a  - nu~nbers  and s p e c i e s  be ing 

dependen.t- on  - the q u a l i t y  of t h e  raw m a t e r i a l s  used and hygiene  

a t  t h e  f e e d  p r e p a r a t i o n  c e n t r e s .  

I n  o r d e r  to a s s e c c  t h e  b a c t e r i o l o y i c a l  q u a l i t y  of t h e  f e e d ,  

e,naininations f o r  t o t a l  c o u n t ,  c o l i  b a c t e r i a  and f  a e c a l  s t r e p -  

tocoeci .  w e r e  c a r r i e d  out. These b a c t e r i a  need n o t  be  patho- 

c;enir:, b u t  - they i - n d i c a t e  b a c . t e r i o l o g i i l a l  chanyes  i n  t h e  f e e d ,  

and, also, t h a t  o t h e r  b a c t e r i a ,  which have  n o t  been coun ted ,  

may be p r e s e n t  and may c a u s e  i n f c c t i o n s .  

T'ahlc L .  shows r e s u l t s  of exarnina-t.i.ons i n  F i n l a n d ,  Norway and 



Denmark and i n d i c a t e s ,  t h a t  F i n n i s h  f e e d  h a s  a  p o o r e r  b a c t e r i o -  

l o g i c a l  q u a l i t y  t h a n  t h a t  used i n  t h e  o t h e r  c o u n t r i e s .  A 

major  cauce  o £  t h i c  q u a l i t y  d e t e r i o r a t i o n  i s  t h e  h i g h  c o n t e n t  

o f  o f f a l  i n  F i n n i s h  f e e d  m i x t u r e s .  

B a c t e r i o l o g i c a l  examina t ion  of  compounded mink f e e d  i n  F i n l a n d ,  

Norway and Denmark. 

Group 

B a c t e r i a / g  f  eed 

F i n l a n d  Norway Denmark 
1978 1973 1973 

T o t a l  Count 
--m 

S a t i s f a c t o r y :  

Less  t h a n  1 m i l l i o n  16.7% 13.8% 44% 

l - 6 m i l l i o n  48.3% 62.0% 40% 
------__---_--_P__------------------------------------------------. 

U n s a t i s f a c t o r y :  

6 - 20 m i l l i o n  18.3% 20.2% 10% 

20 - 100 m i l l i o n ,  9.4% 3.6% 5% 

More t h a n  100 m i l l i o n  7.3% 0.4% 1% 

C o l i  b a c t e r i a  
"----p- 

S a t i s f a c t o r y :  23.1% 34.3% 34% 

Less  khan 1 ,000 14.1% 38.7% 22% 

1 ,000  - 5,000 24.8% 21.1% 24% 

5,000 -- 25,000 
-_mCa_lL_I.-___.__-,------------------~----------------------------------.--. 

U n s a t i s f a c t o r y :  

25,000 - 100,000 

More t h a n  1 0 0 , 0 0 0  

F a e c a l  s t r e p t o c o c c i  



The l i m i t s  f o r  a  s a t i s f a c t o r y  b a c t e r i o l o g i c a l  q u a l i t y  have 

been f i x e d  on t h e  b a s i s  o f  p r a c t i c a l  e x p e r i e n c e ,  b u t  w i t h  due 

r e g a r d  t o  c o u n t s  i n  minced meat f o r  human concumption.  

A s  t h e  Tab le  shows, t h e  h i g h  c o u n t s  f o r  f a e c a l  s t r e p t o c o c c i  i n  

F i n n i c h  f e e d  a r e  t h e  major  d e v i a t i n g  f a c t o r ,  a s  compared w i t h  

f i g u r e s  from Danish a n a l y s e s .  The r e a s o n  shou ld  be s o u g h t  i n  

t h e  h igh  c o n t e n t  o f  o f f a l  - 20% - i n  F i n n i s h  f e e d  m i x t u r e s .  

I t  i s ,  f u r t h e r m o r e ,  known t h a t  p r o s p e c t i v e  p a t h o g e n i c  b a c t e r i a  

o r  t h e i r  taxi las  can be t r a c e d .  back t o  o f f a l .  

B e s i d e s  t h e  q u a l i - t y  of  t h e  raw m a t e r i a l s  and t h e  h y g i e n i c  s t and-  

a r d s  a t  f e e d  p r e p a r a t i o n  c e n t r e s ,  t e m p e r a t u r e  p l a y s  a n  import-  

a n t  r o l e  i n  b a c t e r i a l  grawth .  

T a b l e  2  shows how h i g h  t e m p e r a t u r e s  d u r i n g  t h e  summer months 

a i d  b a c t e r i a l  growth.  The Tab le  f u r t h e r  shows, t h a t  t h e  i n -  

g r e d i e n t c  used a r e  o f  impor tance  t o  t h e  f i n a l  r e s u l t ,  i . e .  

t h e  q u a l i t y  of  t h e  f e e d  (compare w i t h  Tab le  l ) .  

D i s t r i b u t i o n  of s a t i s f a c t o r y ,  f a i r  and u n s a t i s f a c t o r y  f e e d  i n  

F i n l a n d  and Demark  1979. C l a s s i f i c a t i o n  i s  based on  t o t a l  

c o u n t ,  c o l i  c o u n t s ,  f a e c a l  s t r e p t o c o c c i  c o u n t s  and anaerobe  

b a c t e r i a  c o u n t s .  The c l a s s i f i c a t i o n  sys tem i s  i d e n t i c a l  t o  

t h a t  used i n  D e m a r k .  

Bac k e r i o l o y  i . c a l  
q u a l i t y  

J u l y  - August September - November 

F i n l a n d  Denmark F i n l a n d  Denmark 

l & 2  S a t i s f a c t o r y  1 4 %  63% 16% 76% 

2 Ld 4 F a i r  4 0 %  26% 46% 2 4 %  

5 U n s a t i a f a c t o r y  46Y 11% 38% 0% 

------p 

To e l u c i d a t e  t h e  c o r i t e n t s  o f  b a c t e r i a  i n  o f f a l  a s  conipared t o  

t h o s e  i n  f i s h  and f i s h  w a s t e ,  b a c t e r i a l  c o u n t s  w e r e  c a r r i e d  o u t  

i.n t h e s e  raw m a t e r i a l s .  The exani ina t ions  show, t h a t ,  on average ,  



o f f a l  c o n t a i n s  1 0  - 1 0 0  t i m e s  a s  many b a c t e r i a  a s  f i s h .  

A s  mentioned, t h e  c l a s s i f i c a t i o n  sys tem i s  based on i n d i c a t o r  

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

pa thogen b a c t e r i a .  B a c t e r i a l  c o u n t s  have c o n s e q u e n t l y  been 

c a r r i - e d  o u t  i n  raw m a t e r i a i s  and f e e d  m i x t u r e s  known t o  

c a u s e  r e a c t i o n s  i n  o t h e r  animal  s p e c i e s ,  v i z .  d i a r r h o e a ,  

vomi t ing  and i n a p p e t e n c e ,  Toxin-producing s t a p h y l o c o c c i  may 

be  p r e s e n t  i n  o f f a l .  To examine how mink r e a c t  t o  e n t e r o -  

t o x i n s  from s t a p h y l o c c i ,  known q u a n t i t i e s  of  t o x i n  have  been 

added t o  t h e  f e e d  of e x p e r i m e n t a l  g r o u p s ,  and t h e  r e s u l t i n g  

syndrome h a s  been d e s c r i b e d .  

When t h e  d o s e  used was 2 0 0  micrograms of  toxin/mink,  most  o f  

t h e  e x p e r i m e n t a l  an imals  r e a c t e d  w i t h i n  2 4  h o u r s  by  v o m i t i n g ,  

d i a r r h o e a  and/or  reduced a p p e t i t e .  

During t h e  exper iment ,b lood  samples  w e r e  c o l l e c t e d .  These  

showed changes  i n  t h e  compos i t ion  o f  l e u c o c y t e s  and a  r ise  

i n  t h e  c o n t e n t s  of u r e a  n i t r o g e n .  

P o s t  mortem examina t ions  showed changes  i n  t h e  i n t e s t i n a l  

w a l l ,  k idney and l i v e r .  

ORGAN ENZYMES 

V a r i o u s  o r g a n s ,  such  a s  h e a r t ,  k idney  and muscles ,  c o n t a i n  d i f -  

f e r e n t  enzymes, which m a i n t a i n  normal c e l l  a c t i v i t y .  I n  c a s e  

o f  o r g a n i c  d i s t u r b a n c e s ,  t h e s e  enzymes w i l l  be s e c e r n a t e d  i n t o  

t h e  b lood  making it p o s s i b l e  t o  r e c o r d  h i g h e r  v a l u e s  t h a n  

t h o s e  p e r t a i n i n g  i n  h e a l t h y  a n i m a l s .  Feasurements  may, t h e r e -  

f o r e ,  b e  used  t o  a s c e r t a i n  ha rmfu l  o r g a n i c  changes  i n  t h e  a n i m a l s .  

I n  o r d e r  t o  u t i l i z e  such  r e c s r d s ,  t h e  normal v a l u e s  must  be  

known, The a u t h o r ,  t h e r e f o s e ,  examined e i g h t  d i f f e r e n t  enzymes 

i n  d i f f e r e n t  o r y a n s  i n  heaïthy mink and de te rmined  normal  v a l u e s .  

A s  compared w i t h  o t h e r  an imal  s p e c i e s ,  l a r g e r  amounts o f  Orni-  

t h i n  c a r b a m o y l t r a n s f e r a s e  (OCT), A s p a r t a t e  a m i n o t r a n s f e r a s e  

(ASAT! and Alan ine  a m i n o t r a n s f e r a s e  ALAT) w e r e  r e c o r d e d ;  t h i c  

i s ,  cupposed ly ,  t h e  r e s u l t  o f  h i g h e r  p r o t e i n  c o n t e n t s  i n  t h e  

f e e d .  



When it thus bec:ame possible for the author to assess both 

the bacteriological quality of the feed and blood parameters 

in the animals, he exarnined mink fed bacteriologically satis- 

factory feed and mink fed poor quality feed in Finland and 

compared his findings with recults obtained from Danish feed 

mixtures. 

Results showed differericec in the blood parameters o£ mink 

fed mixtures from the three feed preparation centres, in that 

blood analyses proved reaction to poor feed. 

Table 3 shows the blood parameterc examined. 

Table 3. 

Survey of the baematological and chemical blood parameters exam- 

ined to assess reactions to bacteriol-ogically satisfactory and 

poor feed 

6 Numbers of leucocytes (10 /litre) 

Haemoglobin content (mmoles/litre) 

OJT (Ornithin carbomoylt.ransferaae (nanocat/litre) 

AP (Alkaline phosphatase (microcat/litre) 

ALAT (Alanine aminotransferase (microcat/litre) 

ASAT (Aspartate aminotransferase (microcat/litre) 

gamma-GT (gamma-glutamyltransferase (microcat/litre) 

Total bilirubin (micromoles/litre 

Creatinirze (microinolec/litre) 

L cat = the catalytic amount of a system which catalyses as 

man7 cycles per second of a stated reaction scheme as 

there are atoms in 0.012 kg of the pure nuclide 12c. 

1. The bacteriological quality of minis feed mixtures has been 

examined in Finland; it wac poorer than that of feed used 

in Denmark and Norway, At certain times of the year, the 

q u a l i t y  is better, and especbally when the raw materials 

used have been selected with care. 



2 .  O f f a l  and non-preserved b lood from c a r c a s s e s  a r e  of  a  

lower q u a l i t y  t h a n  o t h e r  raw m a t e r i a l s  examined. Some 

consignments  of  o t h e r  raw m a t e r i a l s  may have a h i g h  bac t -  

e r i a l  c o u n t ,  b u t  c o u n t s  of s p e c i f i c  b a c t e r i a  a r e  r e l a -  

t i v e l y  low. 

3 .  One t h i r d  o f  t h e  f e e d  m i x t u r e s  c o n t a i n  pa thogen s t aphy lo -  

c o c c i ,  Consequent ly  t h e  p o s s i b i l i t y  e x i s t s  o£ i n t o x i c a -  

t i o n  w i t h  e n t e r o t o x i n s  from o f f a l .  

4 .  The enzymes OCT, ASAT and ALAT have  a  g r e a t e r  a c t i v i t y  i n  

mink l i v e r  t h a n  t h a t  known from o t h e r  a n i m a l  s p e c i e s .  T h i s  

i s  c o n s i d e r e d  t o  be  r e l a t e d  t o  t h e  h i g h  p r o t e i n  l e v e l  i n  

mink f e e d .  A number of d i f f e r e n t  o r g a n  enzymes have been 

examined. The v a l u e s  r ecorded  makes it p o s s i b l e  t o  com- 

p a r e  t h e  enzymat ic  s t a t u s  i n  mink w i t h  t h a t  o£ o t h e r  animal  

s p e c i e s  , 

5. Mink a r e  p rone  t o  s t a p h y l o c o c c a l t o x i n s .  The c l i n i c a l  mani- 

f e s t a t i o n s  and changes  i n  b lood p a r a m e t e r s  a r e  s i m i l a r  t o  

c o r r e s p o n d i n g  changes  i n  o t h e r  an imal  s p e c i e s  and i n  man. 

6.  Mink on  poor  b a c t e r i o l o g i c a l  q u a l i t y  f e e d  a r e  i n  poore r  

h e a l t h  t h a n  mink f e d  a  h i g h  q u a l i t y  f e e d .  H e a l t h  h a s  

been e x p r e s s e d  th rough  r e a d i n g s  o£ h a e m a t o l o g i c a l  and 

c l i n i c a l  b l o o d  pa ramete r  r e c o r d s .  

Mogens Hansen. 

(T rans l a t ed  by C h a r l o t t e  H a a r l ~ v ) .  
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