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NOTES. 

SCIENTIFUR 

No. 4,  November 1977. 

It is customary, at the end of the year, to look back and evaluate 

if one can be satisfied with the results of one's efforts through- 

out the year and we at SCIENTIFUR are no exception. Of course 

it is the number of subscribers and contributors in 1978 which 

will te11 us exactly how successful 1977 was, but anyway we 
would like to give our version now. 

The first two issues consisted largely of material which we had 

on our shelves. The necessity for using this material made us 

feel vesy insecure about the future at this point. However 

Issue no.3 consisted of 3 original reports and abstracts which 
had, almost all, been submitted, Many of them were ready to 

print. This was very heartening, and this development has 

continued, as can be seen from the present issue which is based 

exclusively on subrnitted material. Most of this material was, 

further, set up according to the guide lines given on the back 

cover, 

The entire SCIENTIFUR "family" - subscri-bers, contributors and 
us have therefore every reason to thank each other for the past 

year and to have high hopes for the coming year, both with 

regard to contributions and new "family members". 

We have not received any information on current events, but we 

can report on a very successful scientific meeting in Norway on 



various problems in the fur production branch. 

The program for this meeting was published in CCIENTIFUR no. 2 

42-43). Two papers from this meeting are published in this 

issue of SCIENTIFUR, and we hope to receive abstracts of some 

of the other papers to future issue of SCIENTIFUR. 

We can also inform that the Board of Scandinavian Association 

of Agricultural Scientists, Division of Fur Bearing Animals has 

decided to invite the next World Scientific Congress on Fur 

Animal Production to Denmark in 1979 or 1980. More news on this 

congress will come later. At the same time there will be 

opportunity to come forward with suggestions as to what topics 

should be treated at this congress. 

At the moment work is being carried out on a revision of the 

"First Revised Edition 1968, of Nutrient Requirement of Mink 

& Foxes" from the National Academy of Sciences, USA. 

Our fsiend Hugh F. Travis is chairman of the subcommittee on 

Furbearer Nutrition which :!.s responsible for the revision. 

For the first time Lhe Nordic lands are represented on this 

subcommittee in that the writer has been invited to take part 

in this X-evision work. 

It is planned that this work should be finished by the spring 

of 19789 so it is almost the last minute to come forward with 

useful information which ean be of interest for the revision 

wor*k. But, it is possible that material publ.ished in the next 

issue of SCIENTIFUR can be used, or else direct contact can be 

made to Hugh Travis. 

On a more tedious note, we must inform you that immediately 

after this issue of SCIENTIFUR has come out, we will take the 

liberty of sending out accounts for subscriptions for 1978, 



if we have not already been asked to do so. 

We hope that this sum will be paid to us in good time before we 

send out Vol. 2 issue 1 in January 1978. 

We who are most closely involved with SCIENTIFUR would like to 

take this opportunity to thank both subscribers and contributors 

for then support in 1977, and to wish a Merry Christmas and 
Happy New Year to all who read these lines. 

With kind regards 

The editor 

What are you studying? 

- The background for the 
New NRC-norms . 



MORPH0LOGICA.L PROPERTIES 09- TI33 BONEC OF THE POSTERJOW 

EXTREMITIES AND THE TRUNK AND DIFPEmNCES BIEITWEN THE 

FOX ('VITLPES WLPES) AND THE DOG (CAN'IS FAMILIARIS). 

(~orfologke odlike i raz1ike kostiju zadnjeg 

eksterrniteta l trupa Iisice (Vulpes Vulpes) i 

psa  anis ~amiliaris) ) , 

S, Popovi&, Institute of Morphology and Pbysiology, 

Paculty of Veterlnaxy Med-icine , Beograd, Yugoslavia. 

Knowledge of the m~rphologic~l properites of and differences 

between the bones of domestic and wild anirnals is becoming 

more iniportant bo.th for pathornox~pPiological and cLinica1 in- 

vestigations and with rsgard to f oren.sic purposes. 

Considering the need for the d5fferentiation of very similar 

bones in the fox and the dog and the lack of data in the litera- 

ture (~llenber~er and Baurn, lgbl.3, Miller et al ., 1969 p Romer9 

1966, Atanasov, 1958, Martino, 1936) , concerning this matter, 
we have undertaken a comparative exarninations of a part oI the 

skeleton of these two a:nirnals, Present papes completes the 

comparative s.tudy of fox slceleton (~opovi6, 1972, 1973). 

Comparative morphological i.mvestlgations of the bones of the 

posterior extremities, and the trunak of the fox and the dog 

have shown, first of all, that there are gseat similaridies 

but also some chasacteristic differenees between the two 

species. 

Thus some chasacteristic differences were Pound in the verte- 

brae of the spinal column, which, to a greater os smaller 

extent, can help us  i n  detesminations. 

A peater nurnber of marked differences were f o m d  in the pelvic 

bones of the fox  &ich cou1d be signifieant fos the differentia- 



tion of these bones from those of the dog. 

Some characteristics of the femur of the Iox were also noted, 

which can be of in.tesest for the classification of the bones. 

The other bones o$ the posterior extremitites and tru& sf 

the fox ase so similar to thsse in the dog that iL is impossible 

to differentiate between them, with the exception of the rela- 

tive size of the bones to some extent 

Acta Veterinaria (~eograd), 1976, Vol. 26, no.6, 293-302. 
lo pictures, 7 references. 

Authors introduction and summary, 

3(, VISCERAL MEASUREMENTS IN THE MINK ACCORDING TO SEX 

AND FEEDING MEISHOD. 

(Mensurations visc6rales chee le vison selon 

le sexe et le mode d8alimentakion), 

J.-P. Laplace, Labora-toire de Physiologie de Ba Nutrition, 

J. Rougeot, Laboratoire des Pelagcs, 

Toisons et Fourmres, Centra national de Recherches 

aootechniques, I,N,R.A,, 78350 Jouy en Josas, France. 

The following viscera were weighed: lungs, heart, spleen, 

liver, kidneys, mesentery including pancreas, stsmach and 

intestine (wet and dry wei-hts) and the length of the intestine 

was measused in 59 Dark mink, about 7 months old. The mink 

belonged to 3 groups: females (A) and males (B) fed with a 

comrnercial standard Eeed in form of mach, and males (C) fed 

with the same feed in pellet form, Aside the differences 

correlated with live weight (about 850 g in females and 

1500 g in males), there was no significant difference in vis- 

cera weight between males (B) and females (A). Migher 



mesentery weight and lower áiver weiglht were noted in male 

mink fed mash (B/c), but liver steatosis often accurred, 

An increase in tisst~e weight oi the emptied stomach was 

observed in the mink: fed pellets (C). 

Ann. Zootech, 1 9 7 4 ,  25 (3) e 387-396, 

4 tables, 2 photos, 6 seferences. 

Authors summary. 

TTHE EFFECT OF O-O-DLMETHYL-O- ( 2 , 4 ,  5-TRICRLOROPFIENYL) 

PHOSBHOWOT~IIOATE ( FENCHLORPHOS ) ON CHOLINESTERRSES 
IN TRE BLUE FOX (ALOPEX LAGOPUS) . 

Sali, N . E . ,  R,A, Andersen, S, Utne Skaare, and A, Mikalsen, 

Norges Veterinsrhffgskoáe, Institutt for Farmakologi og 

Toksikologi, ~llevålsveien 72, Oslo l, Norge. 

The e f f e e t  of 6-0,dlmethy~-~-(2,4~5--trichlor0ph~-ny1) phos- 

p h o r o t h i o a t ~  ( f ench lo rphos )  on eholinestesases i n  tke blue 

fox (Alopex lagopus), Acta ~et.scand,l977,18,408-43.5~- Fous 

b l u e  fox  b i t c h e c  were used i n  the experiments .  Two Eoxes 

w e r e  q iven  fenchlorphos  i n  the f e e d ,  one P00 mg/kg body weight 

and t h e  o t h e r  2 0 0  mg/kg d a i l y  far 3Q days. The maximum i n h i -  

b i t i o n  of  plasma c h o l i n e c t e r a s e  was 6 5  and 6 9 % , r e c p e c t i v e l y .  

T h e  correspsndl~g v a l u e s  o f  t h e  e r y t h r o c y t e  a c e t y l c h a l i n -  

esterase were 43 and 6 3 % -  

Fos t be  t h i r d  b i t e h  g iven  0,4 mg/kq a s  a s i n q l e  doce i.v. 

the e f f e c t  w a s  anby rneas.zra$$e as  a s ~ - n a l L  t r a n s i e n t  decrease 

o% %ke plasma c k o l i n e s t e r a s e  l e v e l .  

E i g h t y  % of the plasma c h s l i n e s t e r a s e  o- t h e  faurth f s x ,  

g iven  500 mg/kg a s  a single 0991 d a s e ,  wac i n h i b i k e d  on the 

t h i r d  day, T h e  e r y t h r o c y t e  a c e b y l c h o l % n e s t e s a s e  a e t i v i t y  le- 
v e l  o n l y  showed a c l i g h t  d e c l i n e . T h i s  fox  vornited dur ing  

f e e d i n g  the day after a d m i n i s t r a t i o n ,  



Syiptoms a s  s a l i v a t i o n ,  t r emors ,  d i a r r h e a ,  - i n p o i n t  pu- 

p i l s  and r e s p i r a t s r y  d i s t r e s s  were never  s e e n  i n  a n y  of  t h e  

f oxes .  

S u c c e s s f u l  Cont ro l  of  t i c k s ,  f l e a s ,  l ice  and m i t e s  i n  

dogs  has  been r e p o r t e d  when given f ench lo rphos  o r a l l y .  

Depending on %he kind of a t t a c k ,  t h e  doaec d i f f e r e d  from 2 Q  

t o  180 rnq/kg body weight d a i l y  f o r  a month. The same d o s e s  

have been a d m i n i s t r a t e d  evesy o t h e r  day o r  once  weekly f o r  

l onge r  p e r i o d s  a s  w e l l .  

It was concluded t h a t  fenchlorphos  a d m i n i s t r a t i o n  i n  t h e  

f eed  i n  dsaes recomended  t o  doya i s  well t o l e r a t e d  by h e a l t h y  

f o x e s  a s  f a r  a s  c h o l i n e c t e r a a e  i n h i b i t i o n  i s  concerned.  

A c t a  vet. Seand. 1977, 18, 408-415. 

Authors abstract, 

% MORTALITY OF KITS UNTIL PELTING SEACON ACCORDING TO LITTER 

SIZE IN MINK. 

by  A .  U d r i s  och A . - B .  Olden ,  Departrneiat o f  Animal B r e e d i n g ,  

Uppsa la ,  Sweden 

A s t u d y  h a s  been  made o f  t h e  c o n n e c t i o n  between k i t  m o r t a l i t y  

and l i t t e r  s i z e .  She d a t a  was c o l l e c t e d  from 4 commercial  fa rms 

and from t h e  f u r  animal  expe r imen t  farm a t  t h e  A g r i s u l t u r a l  

C o l l a g e  o f  Sweden. The s t u d y  r e l y  on 1158 l i t t e r s  from l - y e a r  

o l d  s t a n d a r d  f e m a l e s ,  l354  l i t t e r s  of  o l d e r  s t a n d a r d  f e m a l e s ,  

336 l i t t e r s  of  l - y e a r  o l d  p a s t e l  f e m a l e s  and 354 I i . t t e r s  o f  

o l d e r  p a s t e l  f e m a l e s .  I t  o c c u r s ,  e s p e c i a l l y  i n  commercial  

fa rms t h a t  k i t s  a r e  removed from one l i - t t e r  t o  a n o t h e r  t o  g e t  

a  b e t t e r  envi ronment .  Such l i t t e r s  a r e  exc luded  from t h e  d a t a .  

L i t t e r  s i z e  i s  p r e s e n t e d  i n c l u d i n g  s t i l l  born  k i t s .  Most ly  t h e  

l i t t e r s  have  been  counted  on t h e  day of  b i r t h  and sometimes 

t h e  day  a f t e r .  The m o r t a l i t y  h a s  been  d i v i d e d  i n t o  s t i l l b o r n  

and m o r t a l i t y  between b i r t h  and p e l t i n g  i n  November. 



The a v e r a g e  o f  t h e  t o t a l  m o r t a l i t y  i n  t h i s  m a t e r i a l  was 23 %, 

which seems t o  b e  f a i r l y  h i g h .  A normal  v a l u e  f o r  t o t a l  

m o r t a l i t y  i s  e a r l i e r  s t a t e d  t o  b e  15-20 %. The m o r t a l i t y  was 

h i g h e r  i n  l i t t e r s  from l - y e a r  o l d  f ema les  t h a n  from t h o s e  o f  

o l d e r  f ema les  a s  expec ted .  The t o t a l  m o r t a l i t y  was 27.0 % and 

17 .9  % i n  l i t t e r s  from l - y e a r  o l d  and o l d e r  f ema les  o f  s t a n d a r d  

r e s p e c t i v e l y .  The c o r r e s p o n d i n g  v a l u e s  f o r  p a s t e l  were 32 % 

and 20.5 1 ,  which a l s o  shows t h e  h i g h e r  m o r t a l i t y  f o r  p a s t e l  

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

b o r n  were  f o r  s t a n d a r d  l - y e a r  o l d  f ema les  8 . 1  and f o r  o l d e r  

ones  4.5 and f o r  p a s t e l s  t h e  v a l u e s  were 1 2 . 7  and 6 .5  f o r  

l - y e a r  o l d  and o l d e r  r e s p e c t i v e l y .  

According  t o  l i t t e r  s i z e  t h e  t o t a l  m o r t a l i t y  v a r i e d  from 

1 5  t o  40 %. The h i g h e s t  m o r t a l i t y  b o t h  b e f o r e  and a f t e r  b i r t h  

o c c u r e d  i n  smal1  and l a r g e  l i t t e r s .  I n  l i t t e r s  of  3 - 8  k i t s  

t h e  m o r t a l i t y  was on abou t  t h e  same l e v e l ,  a  l i t t l e  h i g h e r  

t h a n  20 % f o r  l - y e a r  o l d  f e m a l e s  and a  l i t t l e  lower  t h a n  

20 % f o r  o l d e r  ones .  

An i n t e r e s t i n g  t h i n g  f o r  a  commercial  f a rmer  i s  how many k i t s  

a r e  a l i v e  a t  p e l t i n g  a t  d i f f e r e n t  s i z e  of  l i t t e r s .  The number 

t o  p e l t  i n c r e a s e d  w i t h  l i t t e r  s i z e  u n t i l  8  k i t s  b o t h  f o r  young 

and o l d e r  females  of  s t a n d a r d  i n  t h e  exper iment  fa rm.  I n  

l i t t e r s  l a r g e r  t h a n  8 t h e  number t o  p e l t  remained on t h e  same 

l e v e l .  I n  t h e  commercial fa rms t h i s  l e v e l  seems t o  b e  a t  9  k i t s  

though l e s s  d i s t i n c t .  I n  p a s t e l  t h e  number o f  k i t s  t o  p e l t  

i n c r e a s e d  w i t h  l i t t e r  s i z e  u n t i l  7 k i t s  f o r  young f e m a l e s  and 

u n t i l  l1 k i t s  f o r  o l d e r  f e m a l e s .  However i t  ought  t o  b e  p o i n t e d  

o u t  t h a t  t h e  number of  l i t t e r s  l a r g e r  $han 9 were o n l y  1 3  b o t h  

f o r  young and o l d e r  f e m a l e s .  

From t h e s e  r e s u l t s  i t  can  be  conc luded  t h a t  t h e  a v e r a g e  

r e p r o d u c t i o n  r e s u l t  o£ a  mink farm depends upon how t h e  l i t t e r s  

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

c l e a r  t h a t  a  l i t t e r  s i z e  of  7 - 9 k i t s  s h o u l d  be  t h e  optimum. 

2 T a b l e s ,  4 F i g u r e s  

Våra P a l s d j u r  4 8 ( l 9 7 7 ) ,  82 - 84 ( i n  ~wedish). 

Ref .  A l l a n  Olausson 
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Lohi, O. F inn ish  Fur Breeders Assoc ia t ion  
Box 1 4 ,  00381 Hels ink i  3 8 ,  

Petman, P. m '1 , 

Paavola,  S. - 11 - 
Finne,  L. - 01 - 

In 1975-76 a l l t o g e t h e r  74'2 blood sample 

were t e s t e d .  The de te rmina t ions  of Hb-value were c a r r i e d  o u t  i n  farm 

cond i t i ons  by Spencer o p t i c a l  Hb-meter (American Op t i ca l  C O ) .  The 

animals  de r ived  from 10 d i f f e r e n t  farms. N o  d i s t i n c t i o n  was made 

between t h e  two sexes .  

The mean va lues  and s t anda rd  d e v i a t i o n s  i n  d i f f e r e n t  age groups a r e  

given i n  t h e  fo l lowing  t a b l e .  

Hb-value (g/100 m l  of blood) i n  blood of  b luefox  cubc a t  d i f f e r e n t  age.  

Age in Nunber o£ Mean va lue  Hb-value g/100 m 1  - 
weeks camples of age days X + - SD 

SD 



The least square regression equation between Hb-value and age was 

computed to be 
3 4 y = 14.48 - 0.27~ + 0,007x2 - 0.00006~ + 0.0000002x . 

~urkLstalous/Finsk palstidskrift 1977, 6, p, 248 - 250. 
(Finnish / Swedish) 

Authork abstract. 

FEMALES AT A SWEDISH M I N K  FARM 

By Eva Alden and Anne-Helene Johansson,  Department of  Animal 

Husbandry, Swedish Un ive r s i t y  of  A g r i c u l t u r a l  Sc i ences ,  

Funbo-Lovsta, S-755 90 Uppsala,  Sweden. 

The e f f e c t  of  f e e d i n g  i n t e n s i t y  on r e p r o d u c t i o n ,  growth and f u r  

q u a l i t y  i n  mink has  been s t u d i e d  f o r  f i v e  y e a r s .  Th i s  p a r t  o f  

t h e  i n v e s t i g a t i o n  was c a r r i e d  ou t  on a  p r i v a t e  mink farm and t h e  

i n t e n t i o n  was t o  s t u d y  t h e  e f f e c t  o f  r ea r j -ng  i n t e n s i t y  on t h e  

r ep roduc t i on  r e s u l t s  i n  one yea r  o l d  females .  100 female k i t s  o% 

s t a n d a r d  mink were used i n  t h e  exper iment .  50 females  were f e d  a s  

p e l t i n g  an imals  (group l ) ,  and acco rd ing ly  t h e y  were Very f a t  by 

t h e  t ime o f  p e l t i n g .  50 females (group 2 )  were f e d  r e s t r i c t i v e l y  

from t h e  beg inn ing  o f  September. From p e l t i n g  a l l  animals  were 

f ed  r e s t r i c t i v o l y .  The f eed ing  i n t e n s i t y  was r e g u l a t e d  by r a t i o n  

s i z e s ,  

The average  wc igh t s  o f  t h e  females were a s  f s l1ows :  

Nov. 6 ,  1975 March 3 ,  1976 May 2 0 ,  1976 

Group 1 1313 (1020-1680) 953  (780-1 130) 1216 

Group 2 959 (7'00-1150) 948 (750-1220) 1144 

Of t h e  females  i n  group I about 7 0  % had 1 o s t  a t  l e a s t  1 /3  of 

t h e i r  bady weight  from l a t e  autumn t o  t h e  beg inn ing  of  March. 



Mating and whelping results are given below: 

Number o% females 
11 

" mated females 

% mated once 

% mated 2 or 3 times 

Barren females, % 

Live born kits/litter 
II t I " /mated female 

Number o% females who have 
lost their litter 

~itsllitter, May 20 

X) 4 sold, 1 dead. 

The experiment has been repeated the following year and the 

results will be presented at the meeting on September 26-28, 

1977, in the NJF subcection for furbearing animals. 

Published in: Våra Piilsdjur, Vol. 47, No. 10, pp. 252-254, 

25,7-258 (1976). 

Authors abstract. 

BODY WEICHT AND BIRTH RATE OF FEMALE MINK. 

by agr. Arvids Udris, Uppsala, Sweden 

Calculations have been made of the connection between body 

weight in November and in March, of weight loss between these 

two points o% time and of the connection between body weight 

and birth rate of standard females .ane year old at littering. 

The data was collected dusing 1960-1969 at the fur animal 

experiment farm of the Agricultural Collage of Sweden. The 



a n i m a l s  (1022 f e m a l e s j  were  w e i g h t e d  i n  t h e  b e g i n n i n g  o f  

November and  a t  t h e  end  o £  March j u s t  e f t e r  t h e  m a t i n g  p e r i o d  

A l l  a n i m a l s  we re  f e d  t h e  same d i e t  w i t h  no rma l  r e g u l a t i o n  o f  

t h e  s i z e  o f  p o r t i o n s  a c c o r d i n g  t o  f a t n e s s  d u r i n g  Dec.  - Feb.  

The m a t i n g s  s t a r t e d  a t  t h e  1 3 t h  o f  March.  A two-rnat ing s y s t e m  

was a p p l i e d  w i t h  1 day  i n t e r v a l  be tween  t h e  ' m a t i n g c .  Remat ing 

was a c c e p t e d  by 60 % o f  t h e  f e m a l e s .  

The mean body w e i g h t  was 1 . 2 3  and  0 .88  k g  i n  November and  

March r e s p e c t k v e l y .  The l o w e s t  and  h i g h e s t  c l a s s  nieails o f  

w e i g h t s  i n  November w e r e  0 . 7 5  and  1 . 9 5  kg r e s p e c t i v e l y .  I n  

Flarch t h e  w e i g h t s  o f  t h e  c o r r e s p o n d i n g  c l a s s e s  w e r e  0 . 4 5  and 

1 . 2 5  k g .  

The c o n n e c t i o n  b e t w e e n  w e i g h t  o f  f e m a l e s  i n  November and  i n  

March i s  shown by a  r e g r e s s i o n  c o e f f i c i e n t  (b / - 0 . 2 6 )  and Y, x 
a  c o r r e l a t i o n  c o e f f i c i e n t  ( r x y  = 0 . 3 4 * * * ) .  I t  means t h a t  t h e  

c o r r e l a t i o n  s f  w e i g h t  i s  s i g n i f i c a n t  a t  a  l e v e l  o f  0 . 1  % 

( P <  0 . 0 0 1 ) .  The w e i g h t  l o s s  f rom November t o  March i s  i n  

a v e r a g e  0 . 3 5  kg i . e .  2 8 . 5  %.  The h e a v i e s t  f e m a l e s  d e c r e a s e d  

40 % o f  t h e i r  w e i g h t  i n  November and t h e  k i g h t e s t  f e m a l e s  

d e c r e a s e d  o n l y  S - 6  % o f  t h e i r  w e i g h t .  

I n  t h i s  r n a t e r i a l  t h e  w e i g h t  i n  November h a d  v e r y  1 k t t l . e  

i n f l u e n c e  on  t h e  l i t t e r  s i z e  a t  b i r t h .  However i t  seemed  t o  

b e  a n  optimum w e i g h t  i n  November o f  1 . 2  - 1 . 5  k g .  I t  was a  

p o s i t i v e  c o r r e l a t i o n  ( r  = 0 .06")  be tween  body w e i g h t  l a t e  
XY 

o f  March and l i t t e r  s i z e  a t  a  low s i g n i f i c a n c e  l e v e l  o f  5 % 

(P-EO.OP>).  The r e g r e s s i o n  c o e f f i c i e n t  was e s t i m a t e d  t o  b YIX 
= 0 .90  

i . e .  a  w e i g h t  i n c r e a c e  of LO0 g  made t h e  l i t t e r  s i z , e  k n c r e a s e  

w i t h  O .  l k i t s .  

No c e r t a i n  p r o o f  was shown be tween  weight: i n  November o r  blarch 
and  t h e  f r e q u e n c y  o f  empty f e m a l e s .  The mean w e i g h t s  i n  

November and i n  March o f  t h e  empty f e m a l e s  w e r e  t h e  same a s  

t h e  mean o f  t h e  t o t a l .  

4  F i g u r e s  

Va ra  P a l s d j u r  4 8 ( 1 9 7 7 ) ,  8 - l 0  ( i n  S w e d i s h )  

Kef .  A .  O l a u s s o n  



ASPIFUTION BIOPSY OF TWE EIVER IN MINK (LUTREOM VISON) ,  

(~s~irationsbiopsie der Leher bei Nerzen (~utreola vison), 

J, Konrad, J. Kanák, J, Mouka, Tier8rztliche Hochscf~ule, 

Palackého 1-3, 612  42 Brno, 12, FSSR, 

The authors have developed a technique for carrying out repeated 

aspiration biopsies on liver from anaesthetixed mink, They have 

given a clinical, pathoïogical-anatomical and histological 

evaluation. The mink were punctured between the loth and 11 
th 

ribs from the sig'ht side. Samples taken were lo mm long and 

1.2 mm thick. Detailed information is given about tbe aspiration 

technique, The samples are suitable for histological investi- 

gation and are then a valuable diagmostic aid, especially in the 

study of aleutian disease, 

Kleintier Praxis, 21, 41-76, 1976. 
6 photos, 1 2  references. 

Ref, : G., J~rgensen 

Abb. 1: Ein Satz der Leberbiopsie-Gerate bei Nerzen 
Abb. 2: Lokalisation der Biopsie: i l .  inferkostaler 
Raum, rechte Bnrstseite 



SSEMEN VOLUME AND SPERM CONCENTRATION IN THE FERRET 

Ann U. Shmp, Richard J. Aulerich, and Robert K. Ringer, Poultry Science 

Deparment, Michigan Stale University, East Lansing, Michigan 48824 

Semen was obtained from 40 of 62 attempted eleclro-ejaculalions of nine 

anesthetized mal e ferrets. The ejacul ations were perforned using a bi - 
polar rectal electrode and an electrical stimulus of about 4 V and 0.35 mA 

appl i ed for approxlmatel y 4 seconds and repeated a t  l 0-second i n terval s.  

The mean number of stimuli required t o  obtain an ejaculation was 12.3, 
3 6 The spemtozoa concentration per m ranged from 0.07 x 10 t o  1.98 x 10 6 

6 with a mean of 0.62 x l0 . The mean number of spemalozaa per ejaculate 

was 16.35 x lob and the mean vol ume of semen per ejaculate was 0.026 ml. 

Lab, Anim. Sci., Vol. 26, NQ, 6, 1976, 913-196. 

3 pholos, l lable, 5 references, 

Authors s m a r y  

HYBRIDS FROM ARCTIC AND SILVER FOX WITH ARTIFICIAL 

INSEMINATION. 

( ~ ~ b r i d e n  aus Blau- und Silberfucbs durcb Mlnstliche 

Besamung) , 

Pomytko, V , N , ,  A.V. Vladimirov, E,P. Bautina (1975). 
Lozasstvo i. Ovostarstvo nauc, Tr, 3, 142-165. 

Insemination o% a female arctie iox wiLh sperm from a male silver 

Sox gave rise to a hybrid litter of 5 male and 2 female cubs. 

These hybrid cubs developed more quickly than pure arctic or 



silver fox cubs. AL 6 months of age the hybrid male cubs had 

a live weight of 7 kg, the females 5,7 kg. In appearance they 

resembled silver fox cubs. 

.. 
Abstract translated from BRUHL g, no. 6, 1976. 



O R I G I N A L  PAPER, 

INVESTIGATION OF TWE EFFECT OF ENCREASING MOUNTC OF * HISTAMINE IN PEED FOR MINK XITS -- -----P- 

Johs. Woller, Superfos BLaakiLde a/s, DK 2950 Vedbaek, 
Sept. 19'77. 

Resume: The increasing use of acbd preserved raw material 
in mink feed incseases the rick of the formation of bista- 
mine in the feed. T h e  effect of histamine on the daily 
weight gain and kaealth afrninlchas %seen investigated in trialq 
where female I c i t s  of t h e  Pearl type weure givenl5, 118, 203 
677 and 847 ppm hLc&arni.ne recpectively in the feed, There 
were 3 kits in each gsoup and the results shswed %hat in- 
creasing histarmzine coratent gave incsreasingdiarrhoea, j u s t  
as all the animals apart f rom the contro1 group,  which xe- 
ceived $5 ppm histamiae in the feed, showed very di1ated 
stsmachs, 

The daily weight gain f e l l  with increasing histamine can- 
centration a.nd wac in the t e s t  perlod o j 0 4 ,  276, 2 7 5 ,  248 
and 24% g respectively, With 118 ppm histamine En tkie feed, 
the total weight gsaila was t h u s  reduced b y  10% in comparison 
with the contra% group and the feed utilkzation meacured in 
gram total weight gain p r ,  kg feed was reduced. by 7.5%.  

Histamine peiasning in human be ings  is a known problem, which 
has been the objeet of many Investigationa, K. Strandberg, 
R. Mölby anG T .  Wadstr@m (19733  found that a lpha  toxin and 
theta toxin from clostrádiun p e r f r i n g e n s  rel.eases histamine 
froni mast cekis in .ratse The effect of the toxinc was sti-. 
mulated by C a  -k+. Zn Ib+ s%imulatec% s n l y  the effect a% alpha 
toxin, while the effeet s f  tE.Ae,ta toxin was l~indered. 

Diarrhoea in hman beings cauced by r c t t e n  fich, wac due to 
synergistic reaction of aruiia~.es, ecpee ia l ly  histamine, cada- 
verine and agrnatin.e, (Yasuha Terada et al, 1 9 7 4 ) .  The 
elacskcal symptoms of hictamine poisaning i n  hrman be ings  
are vo~niting, diarrhoea, headache , stornacfaacl~e, heart burn 
and intense thirst, 

C. Eennesteas (1999.)  states that up t<-, 50 ppm histamine does 
not show the symptoms, 50 - 100 ppm gives slight psissning 
effects, whiie 100 - 1000 ppm gives clcar syrnpton~s. Over 
b000 ppm is said to be v e r y  t o x l c .  

Histamine is formed by decarboxylatáon of hi.stbdine, The 
conditions $01- the occurrence o f  thic process are the pre- 
sence of free histidine tagether with bacterba containing 
histidincdecarboxylase i n  t h e b r  enayme sys tems ,  The most 
important histidine deeaxbsxylating baeteria are clsstri- 
dium, protezzs (easpeclaL%y p *  Maryanii), salmonella and 



eseherfchia co%i ( W . J ,  EcIrnunds and K , R ,  Eitenmzller $ 9 7 5 ) .  
Lactobacillus has a%so been mentioned in thi- connection, 
but does not seem to p%ay such a b ig  part as was at first 
thought. Xhe free h i s t i . d i n e  csntent in f i c h  varies with 
the seasians and is di.:fferent f o r  differen:i: tyypes af fish 
(W, J. Edmunds and R ,  W,, Ei.tenmia.lle.-j , Tuna and mackerel 
have a high histidine csntent and it i s  these types of 
fish %hat often kmve given histxmi.naa poisoning in hwan 
beincjs . 
Ramdsm samples of fish sibage, poultry pulp and m i ~ k  feed 
shawed a free amino aeid content as shown in table 1. 

Table l. Pree amino acid content in come mink feeds 

Ly sine Wisti-dh~e W3-'g3.nhe Lysine Bis tádir~ Wginilse 
- P3/'&,( 

Ffsh silage 9 O b40 6 L 0 ,054 0 .O81 0.037 

Pol rb tq  pulp 18 6 I. r! O. 008 0 .O03 O -006 

f& 130 44 5 0, 068 0.025 O .O03 

Note that espeeialby fish silage has a high free histidine 
content. The low pH in fish silage w%$$, hswever, hirider 
histidine from being transformed into histamine, because 
histidine decarboxylation happens on%y with pH 5 ,Q  - $,Q 
~ ~ o p t i r n w  p H  5.0 - F; . . 5 (Eggerk, 1939). This agrees with my 
own Lnvestigations, which show %hat there %s no histamine 
in camples af mink feed, which -re preserved w i t h  ec id ,  just 
after the camples are sebected. In ordinary mink feed there 
is from 0-30 ppm histarnine just a f t e r  p r o d u c t i o n ,  buk already 
after a shsrt storage period the histamin- concentration 
rises very rnuch, %hus a 1 0 0  - 120 ppm histamine csntent is 
measured after 24 hours storage.,, 

I% has not been passible to find investigations showing how 
fast histamine can be broken down under practieal cenditáons, 
but C. Ien i s tea  (1976) stateï that histamine c a n  be destroyed 
by heating up to b16 C in 90  minutes, 

Reaction OS mink k i t a  ts k i s t a m i n e  i n  the feed ---p.pp-" 

With the sbject of investigatin- what effect ine i reas ing  amounts 
of hiskamine in mink kit feed had on feed intake, daily weight 
gain and health,a tesk with 15 female kit% of the PearP type 
was started. 

After a week s f  getting t h em accustomed ta ordinary mink feed,  
the animals were divided aeearding to kke same weight per 
group, so that there were ns si.blings in an- one group. 



The test doses will be seen from table 2 

Table 2. Planned amount of histaminedihydrocloride in 
the feed for each group. 

Group I O ppm histaminedihydrocloride 

Group II 300 ppm histaminedihydrocloride 

Group III 600 ppm histaminedihydrocloride 

Group IV 1200 ppm histaminedihydrocloride 

Group V 2400 ppm histaminedihydrocloride 

Wistaminedihydrocloride, Sigma nr. H. 7250  was weighed every 
day and mixed into the amount of feed, which was judged to 
be necessary to cover feed requirements of the mink. It 
began with l40 g Eeed per animal and ended with 190 g feed 
per animal per day. 

The food left over was collected twice weekly and was dried 
and made into ordinary mink feed with 30% dry matter. 

Table 3. Histamine concentration in the test feed 

ppm histamine 

15 

Table 3a. Chemical composition o£ the basis feed used 

Dry matter % 32.0 

Digestible crude protein % 13.9 

Digestible crude fat O/o 4.1 

Metabolisable energy kcal/l00 g 114, 0 

Gram digestible crude protein pr.100 
kcal 12.2 

Energy distribution 54.9 8 from protein 

34.4 % from fat 

10.7 % from carbokydrates 



The animals were weighed once a week and at the end of the 
test after 34 days, the animals were anaesthetized and blood 
tests were taken for any serological investigations. After 
this the animals were killed and samples o£ liver, smal1 
intestine, stomach and kidneys were taken for any histolo- 
gical investigations. 

Test Results 

At the beginning of the tests vomiting was observed in Group 
V, but only the first three days. Later the animals got 
used to the diet. All the groups, apart from the control 
group, had thin faeces. The higher the histamine concentra- 
tion the thinner the faeces became, which is shown by table 4. 

Table 4. The effect of histamine concentrations on the 
consistence of faeces 

Group I 

Group II 

Group II 

Group IV 

Average point +) 

0.95 

1 .22  

2.44 

2.60 

+) Point: O = fine, 1 = soft deliquescent, 3=wholLy 
aequeous 

HISTIDIN+ HISTAMIN + MEDICIN 



Fig .  l ,  Each tes t  groups t o t a l w e i g h t  g a i n  du r ing  t h e  
tes t  pe r iod .  

Weight g a i n  as w e l l  a s  f eed  csnsumption w e r e  a f f e e t e d  

nega t ive ly  wi th  i n c r e a s i n g  his tamine c o n t e n t  i n  t h e  f e e d .  



This is clear from table 5. and figures 1, 2, 3, and 4. 

Table 5. The effect of histamine concentrations on 
weight gain and feed consumption 

Group no Total weight Comparative Feed conver- Feed conver- 
gain in 34 total sion, g gain/ sion compara- 
days weight gain kg feed tive figs. 

II 276 90.6 52.7 92.5 

III 275 90.3 52.7 92.5 

IV 268 88.0 53.3 93.5 

V 248 81.6 50.8 89.1 

g weight gain/kg feed 

I 

I 
L.- - 

I 1 5  2 )  34 days 

Pig 2. Gram weight gain per kg feed for each test 
group during the test period 



ppm histaminedihydroclor%de 

g total weight 
ain first 14 days 

Fig 3. Relation between ppm histaminedihydrocloride in the 
feed and gram total weight gain in the first 14 days 
of the test period 

g total weight gain En the 

l 
Les& period 

ppm histamine in the 
feed 

J 100 d 0 0  100 4 0 0  '100 h00 700 

Fig. 4 Relation between ppm histamine in the feed and 
the total weight gain of the mink kits in the test 
period. 



1% is clear that histamine has had a toxic effect on the mink 
kit and an investigation af .tne o.ryans showed that even group 
IL with the comparatively low hickamine concentration had a 
very dilated stcarnackz, The alono?:nhal stomach was comos-i ko all 
the groups that were given histamine in the feed, but however 
it was 'che on.9.y aba-ioranality the pat.hca.l_ogica% .investigation, 
which was done by Mogens Hansen, Vet,, DPA, showed. 

111 ordinasry mink feed, th.e conditions for hj-stamine forma.tion 
are present, There are bacteria, free histidine and easily 
converted carbohydrates in sufficient quantities and optimal 
p H  needed for hiatamine formation. As Riatamine has a strong 
negative effect on daily weight g a i n  as well as feed consump- 
tion and health of mink, thexe is na doubt that the eoncentra- 
tion o% hiskamine in mink feed chsuld be noted so that the 
harmful effects can be prevented. T b e  big guestion is whether 
histamine poiconing is the cause a f  %%le nusnaier o£ cases of 
$hin faeces. 

On the face of it there are not many possibilities of guarding 
against histamine formation, butchaiceof raw materials, with 
low histamine content combined with good bacteriulogical con- 
ditions wiLl contribute towards xeducing the r i s k s  o£ histamine 
poisoning under practical conditionc. 

Edmunds, W . J ,  and R,R.Eitenm"ller (1975) .  Effect of storage 
time and temperature on hiatarnine content. and bis- 
tidine decarboxylace actfvity of aquatic species. 
(Journal a f  Food Scienee,vo$. 40 pp. 516-519, 1975). 

Ferencik, M. (1970) : Forrnatiouz ol" kristamane during bacterial 
decarboxylation of histidine in the SLesh of some 
marine fishec, (Journal o f  hygiene, epidemiology, 
rnbcrobioloyy and Imunslogy P970  voi.14 pp. 52--60). 

lenistea, C. 1971 o Bac terial. producti.on and destsiiaetion sf' 
hista~riine iaa foods,  and food poisoning caused by 
histamine, (Die Nahrung v a l .  1 5 ,  19"- pp. 109-l131 . 

Kahlson, Georg and Elsa Rosengren (19'72): Histamine: Entering 
Physialogy. (Expesienti%,voP. 28 pp 993-1002), 

Ctandberg,K., R ,  Mölby and T ,  Wadct~:@m (1973): Eistamine Release 
froin mast cel ls  by h i g h l y  purified phosfolopase C 
(alpha-toxin) and Theta-t-oxiai from C1ostridiml Perfrin- 
gense (Taxicon P974 col. 1 2  pp. 199-208)- 

Terada, Y.e% aL ( 1 9 7 4 ) :  Anaiysis of the toxie substances in- 
vo1ved in rotten fish rneat, (Mie Med3.cal Journal vol. 
X X I V ,  No 1, 1 9 7 4  pp, 57-62), 



Fig. 5a. Organer fra mink fodret med normalt foder med 15 ppm histamin. Fig. 56. Organer fra mink fodret med 847 ppm histamin i foderet 

Fig. 5c. Organer f ra samme mink som fig. 5b, men med opskaret mave- Fig. 5d. Mavesæk fra mink fodret med 847 ppm histamin (4) og med 
sæk. 15 ppm histamin (13). 

Fig. 5e. Mavesæk fra mink fodret med 847 ppm histamin (91 oq med Fia. 5f. Mavesæk fra mink fodret med stioende rn-nnde histamin i fnde- 



To this place you will receive 
colour print in SCIENTIFUR 
no. 1-1978. 

Organs of mink fed with Organs from mink fed with 
diet containing 15 ppm istamine in the diet. 

h3Stamine. 

I ' 
p' -- 

,'-G 7 To t h i ~  place you will receive 
c<e :J colour print in SCIENTIFUR /L N no. 1-1978. 

/ -- __--~-----r y.. -. '  

Organs from the same mink Stomach of mink fed with . 5 b, but with stomach cut istamine (4) with 15 ppm 
o p e n .  histamine (13). 

To %his place you will receive 
colour print in SCIENTIFUR 
no. 1-1978. 

Stomach from mink fed Stomach from mink fed 
taining 847 ppm histamine with increasing amounts of hista- 

(9) and 15 ppm histamine (3). mine in the feed. I 15 ppm, II 
118 ppm. III 203 ppm. IV 677 ppm. 
v 847 ppm. 



ORIGINAL PAPER. 

CONTENT OF DIFFERENT CARBOHYDRATE FRACTIONS REUTED 

TO THE DIGESTIBILITY OF CARBOHYDRATES IN DIETS FOR 

MINK. 

N. Glem Hansen, K.D. Christensen, G. Jargensen, National 

Institute of Animal Science, Research in Fur Animals, 

Roskildevej 48 H, DK 3400 Hilleroed, Denmark. 

Introduction. 

Previous investigations have s h o w  that the digestibility of 

carbohydrate for mink varies much more than e.g. for pigs. 

This is demonstrated in Table 1 where the digestibility of 

carbohydrate in some commonly used feedstuffs is given for 

pigs and mink, respectively. From the table it can be seen 

that mink are inferior to pigs with regard to their ability 

to digest carbohydrates. Furthermore there is no correlation 

between digestibility coefficients determined on pigs and mink. 

Feedstuff 

Barley 

Oats 

Wheat 

Maize 

Wheat bran 

Grass green meal 

Sugar beet waste, dried 

Soy bean meal 

Digestibility of 

pigs 1) 
carbohydrate in $ 
mink 

50 
47 
43 
37 
30 
33 

25 

27 

l) The digestibility of carbohydrates in pigs was calculated 
on the basis of digestibility of the NFE fraction and crude 
fiber from data published by Langborg Hansen et al. (1976) 
and Jargensen et al. (1977) e 



The difference between mink and otber monogastric species In 

their ability to digest carbokydrates is probably due to the 

difference in rate of passage of the feed through the digestive 

tract. The rate of passage in mink is 4-5 hours measured as 

time from intake o$ Ieed to exeretion o$ about 95% of the un- 

digested feed ( ~ n g ~ a a r d  Hansen 1 9 7 7 ) .  AnoLher r'eason could be 

that mink, being a aarni.vore, is anabil-e to produee some uf the 

erlzynes essential for th.e digestion of ccarbohyda'ates in necessary 

amounts , 

The present work was carried out to investigate the possibility 

of developing a method for evaluation of the digestibility of 

carbohydrates for mink on the basis of chemical analyses. 

Materj.al and methods, 

The investigation eompri-sed feedsannples and results from 81 

digestibility experiments wFth mink. The experlments were 

carried out according to Glem Hansen & J~rgensen (1972). The 

material was srlected from s. large nu.mber of experiments to be 

representative for the carbol.iy-drate con$ai.al.ng f eedstuff s corn- 

monly used for anink, The feedsannples we:re analysed for dry 

matter, ash, crude protein, @rude f at and K-lj.s~ked glucose in con- 

nection .%he original experiments . In acidrl:kion a modified 

analysis for 4-linked glucose ( carried out as deseribed below) 

was casried out on these feedsamples whLch had been stosed with 

a view to I-ater analy-ses. 

Determination of dry matter, ask, cnlde protein9 and crude fat 

(~toldt's metkod) was casried out according to Weidner & Jalcobsen 

(1962). The metbod used to determine thc? eontent o i  <-linked 

glucoce is described by Mac Rae & Armstrong (1968) and Gaillard 

& van't Klooster (1973). The rnodified method for determination 

efg-linked glucose is s i r n p l y  an exclusion of the aratoclavi~lg 

of the feed sample prior to the colourimetric detemiination, 

The digestibility of carbohydrate In raw and couked m a i n  has 



in experirnents with mink, s h o w  a difference which can not be 

explained by the conte~3.1; 01" d-l:i&.ed glucose determined a.fter 

autoclaving. The reasoa for this co.uld be, as already mentieri~ed, 

that the mink are unable to psoduce tbe enzymes essential fos 

decornposition OI the starch in sufficient amounts. The enzyme 

used for decornposition of starcb during the analysis for <--linked 

glucose, arnyloglueosidase, can only decompose cooked starch. 

Therefore, the analytical method was rnodified to investigate 

the relationship between the content ofd-l.inked glucose deter- 

mined without a previous autoclaving and the digestibility of 

carbohydrate for mink, 

Results and discussion. 

The cosrelation between <-linked giucose detemfij-ned accorcling 

to the original mekhod and the digestlbili.ty of tbe carbohydrates 

seems to be good when the carbol~ydrate containing feedstuffs have 

not been cooked or heat treated in ang. other way before use. 

The difference in digestibility between raw and cooked grain can 

not be explained by this method. Ho.wever, this difference could 

in a prelirninary investigakion be explained by the eontent of 

<-linked glucose determined aecording to the msdified method 

deseribed above, This @an 'be seen froia Table 2 ,  

Table 2. The content s E  <-link . - ose detersnined with and 

Raw wheat 

Cooked wheat 

4- linked glucose 
with without % digestible 

asrtoclaving autoclaving carbohydrate 

63.2  39 .6  39 

63 .4  62,8 70 

The ec~rrelationcoefficient be-tween "i/oigesti'ble earbohydrate and 

<- linked glucose deternilned both with a d  wif;ho~.lt previous 

autoclaving, was found to be o ,87  in each case, This means that 

76% of the variation in digestibllity can be explained by the 



content of <-linked glucose, Hswever, it was clear that it was 

not the same samples which were responsible for the remaining 

24% of the variation in both regression analyses. Therefore, 

a multiple regression analysis was carried out according to 

Draper & Smith (1966) with digested carbohydrate as the dependent 
variable and <-linked glucose w-ithout previous autoclaving and 

4-linked glucose with autoclaving minus the amount ofx-linked 

glucose without autoclaving as independent variables. The re- 

sulting regression equation explains 89% of the variation in 

digestibility of carbohydrates. 

By taking the rest fraction of the carbohydrates calculated as 

the difference (dry matter - (ash + crude protein + crude fat + 
<-linked glucose determined by the original method) into the 

regression analysis as a third independent variable, 92% of the 

variation in digestibility can be explained by the following re- 

gression equation: 

y = 0.98 x + 0.46 x i 0.20 x - 3.37 
l 3 

F - 720*** l23*' 26*** 
2 R 0.92 ; n P 81 

where y -= the calculated amount of digestible carbohydrate, 

xl= gd-linked glucose determined without autoclaving, 

rs= g &-linked glucose det ermined with autoclaving 

minus &-linked glucose without autoclaving, 

xg= g remaining carbohydrate, 

F = points of distribution according to Draper & Smith (1966)~ 
2 R - the multiple cosrelation coefficient. 

The relation between the amount sf carbohydrate digested and the 

values calculated according to the equation s h o w  above is illu- 

strated graphically in Fig. I, 

The F-values show that each OS the regression coefficients is 

determined with a high degree of simificance (~<o.ool). The 

regressioncoefficients also show a significant difference in 

digestibility of the three fractions oE carbohydsates, namely, 

98$, 46%, and 20%, respectively. 



lo 20 30 40 50 60 70 80 90 lo0 
gram digested carbohydrate (calculated) 

The relationships between the digested amounts of carbo- 
hydrate experimental detemined and the values calcula- 
tid according to the equation s h o w  above. 

It can be concluded that the digestibility of carbohydrate in 

mink can be calculated with reasonable accuracy on the basis 

of two analyses of feed samples, namely determination of @-linked 

glucose with and without a previous autoclaving of the feedstuff. 
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FEED pH AND ACID-BASE BALANCE OF MINKS. 

J.S,D. Poulsen and G. Jargensen, Institute of Surgery, 

The Royal Veterinary and Agricultural University, 

and The Department of Pur-Bearing Animals, The 

National Institute of Animal Science, Trollesminde, 

Hilleroed, Denmark. 

Poulsen & Jargensen (1976) and Jargensen et al. (1976) demon- 

strated that by giving mink acid feed the metabolic acid-base 

balance of the animals could be changes in acidotic direction, 

and the reproduction capacity and welfare of the animals were 

adversely affected. However, the results of those acid-base 

examinations were based on single analyses of heart blood 

from anaesthetized animals. 

In order to obtain a more reliable basis for evaluation of 

the influence of the pH of feed on the acid-base balance of 

mink, an investigation was carried out involving examination 

of the acid-base balance of mink at different acid-base loads 

Material and Methods . 

The investigation comprised 37 adult mink males of standard 
type. The minkc were during six feeding periods divided into 

two groups. The two groups of minks were fed the same basic 

feed but of varying degrees of acidity of protein level (table 1). 

In period I both groups of minks were fed a neutral farm feed. 

In period II sulphuric aci-d preserved silage were added to 

the farmfeed. In period III this feed were neutralized by 

the addition of different quaxltities of sodium hydroxide, 

after which, in period IV, the animals were again given a neu- 

tral farmfeed. Analyses of blood were perfonled during the 

last week of each feeding period, The net renal acid excretion 



Table l. Experimental plan for two groups of mink during 6 experirnental 

! I Feeding periods of the year and feeding period numbers  oman an). 

Groups 

No. of animals 

pH of feed 

Characteristics 
of feeding dif- 
ference between 
perisds and 
groups e 

f armf eed I same as in ' period II 
1 but neu- 
tralised 
to diffe- 

l 
:pH using 
1 NaON. 
i 

, neutral 
:feed. 

same as in 
period IV 
but acidi- 
f ied with 
acetic 
(gr.1) and 
f ormic 
acid (gr. 
2 ) .  

neutral. 
feed. 



was measured during the periods III, V - VI. Acid-base status 

of the animals were examined by use of anaerobically drawn 

arterialized capillary blood from the claw. 

Results and discussion. 

The values for the metabolic acid-base parameter (table I) 

base excess (BE), vary proportionally with the pH values of 

the feed except when organic, physiological acids has been 

used (period V). Only in period II were found an almost 

significant difference between the two groups of animals. 

This statistical difference between the groups are probably 

more due to the low pH level than to a pH difference between 

the groups. 

Neutralization with NaOH (period III) of the feed used in 

period II produces significant changes in the acid-base data 

with the occurrence of values within the normal range. How- 

ever, the values found in period III are slightly more acidic 

%han the values found by feeding normal farm feed (period IV). 

This difference might be due to the formation of a laxative 

salt (sodi-um sulphate) at the neutralization of the sulphuric 

containing feed. Lhe faeces wilL become looser and probably 

cause an increased rate of passage through the intestinal 

tract. This will contribute to a low BE value. 

The renal acid excretion increases in the animals given the 

most acidie feed, with the exception of the animals given 

acetic acid preserved silage. 

The body weight of the animals were diminishing during the 

whole experiment. The axiirnals refused to some exteilt to 

eat the neutralized feed o:ffered. However, the mating season 

may have had some influence. 



Fig, 1, The r e l a t i m s k i p  be*em pH i n  the Peed and $Ese &se excess va lue  

O n  r e d u c t i o n  of t he  pH value of t h e  f eed  t o  below a c e r t a i n  

l i m i t ,  t h e  metabo1i.c acid-ba.se balance of the  animals i s  

changes i n  a c i d o t i c  d i r e c t i o a ,  and the r e n a l  e x c r e l i o n  of 

a c i d s  i i i c r ea ses .  O n  neutra. l . iza. t ion of an  aci..d f eed ,  t he  me- 

t a b o l i c  acid-base  balance may remain normal,  but  t h i s  n e u t r a l -  

i z a t i o n  of t h e  a c i d  feed may have a nega t ive  i n f luence  on 

the  we l f a re  o£ the  animals.  

F u r t h e r  d e t a i l s  w i l l  be published i n  The in f luence  of t he  

pH of f eed  on t h e  acid-base balance of mink by J . S . D .  

Poulsen & G .  Jmrgensen, Nordisk V e t e r i - n ~ r  Medicin, 3-97?, 

v o l .  2 9 ,  n.0, L l . ,  488-1697. 



COOKED FISH SILAGE IN COMBINATION WITH FISHMEAL OR MICRONIZED 
P- .-----p 

SOYBEAN MEAL AS MINK FOOD 
------p- 

by Anne-helene J o h a n s s o n ,  Eva Aldén and Kar l  Gunnar S o d e r d a h l ,  

Department of  Animal Husbandry, Swedish 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 ,  Funbo-Lovcta,  S-755 90 Uppsa la ,  Sweden. 

Mink k i t s  of  p a s t e l - t y p e  were f e d  r a t i o n c  c o n t a i n i n g  l 5  % 

( J u l y -  August) ancl 2 0  % (Sep tember -pe l t ing )  cooked f i s h  s i l a g e  

i n  combinat ion  w i t h  4 % f i s h m e a l  o r  4 % m i c r o n i z e d  soybean meal .  

E f f e c t s  o% t h e  d i e t s  on g.rowth and p e l t  q u a l i t y  were e s t i m a t e d .  

Minks f e d  r a . t i o i l s  wkth soybean meal were due t o  lower  ene rgy  

supplement  somewhat l i g h t e r  t h a n  t h e  o t h e r  g r o u p s .  R e s u l t c  from 

d i g e c t i b i l i t y  t r i a l s  w i t h  %Ile e x p e r i m e n t a l  r a t i o n s  indi .ca . te  a 

normal p r o t e i n  and f a t  d i g e s t i b i l i t y ,  A s  e x p e c t e d ,  c a r b o h y d r a t e  

d i g e s t i b i l i t y  was Power f o r  t h e  5oybea.n meal g roup .  

When t h e  p e l t  q u a l i t y  was e s t i m a t e d  it was found t h a t  t h e  coy- 

bean  meal group had l s n g e r  gua rd  h a i r s ,  t h e  gua rd  h a k r c  covered  

b e t t e r  nrid tlae f u l l n e s s  o f  t h e  w o o l h a i r c  wac b e t t c r  tliaii f o r  

o t h e r  g roups .  Thc good r e s u l t s  f o r  t h e  two l a s t  c h a r a c t e r c  

c o u l d  t o  some e x t e n t  b e  e x p l a i n e d  by somewhat s h o r t e r  s k i n s  i n  

t h i s  group.  

Measurements o f  food  was tuge  and la ,bosa tory  e x p e r i m e n t s  on food 

c o n s i s t e n c y  i n d i c a t e  a  p o s i t i v e  e f f e c t  on t h e  food  c o n s i s t e n c y  

o f  t h e  soybean meal .  

P u b l i c h e d  i n :  Vi.ra P 2 l s d j u r ,  Vol. 413, No. 4 ,  pp.  119-1120, 

125-125 (1977). 

IS  IT POSSIBLE TO SOLVE THE CONCISTENCY PROBLEMS IN FOOD MIXTURES,  
p- 

FOR M I N K  CON'FAINTNG ACID-PRESERVED TNGREDIEI?TS? -.-.-p- - 

by Anne-Helene J o h a n s s o n  and Eva Aldén ,  Department  o f  Ankmal Hus- 

bandry;Swedish Unive r s j . t y  o f  A g r i c u l t u r a l  S c l e n c e s ,  Funbo-Lovsta,  

S -755  90 Uppsa la ,  Sweden, 



Use of a c i d  p r e s e r v e d  s i l a g e  i n  mink food can  g i v e  problems w i t h  

t h e  cons i . s tency  a f  t h e  foad  m i x t u r e .  T h e r e f o r e  t h e  f o l l o w i n g  

exper imen t s  c o n c e r n i n g  food c o n s i s t e n c y  were c a r r i e d  o u t :  

l .  Water -absorbing  a b i l i t y  of Swedish b e t f o r  (Swedish b e t f o r  = 

= 50 % sugar-beet  p u l p  + 50 % m o l a c s e c ) .  

2 .  A b i l i t y  o f  d i f f e r e n t  f e e d s t u f f s  t o  t a k e  up and h o l d  r e l e a s e d  

l i q u i d .  

3.  H y d r o l y s i s  s t u d i e d  i n  food m i x t i ~ r c s  c o n t a i n i n g  s i l a g e .  

Released  l i q u i d  was c o l l e c t e d  i n  g r a d u a t e d  g l a s s .  

4.  Swedish " b e t  f o r "  a s  mirikfaod. P a l a t a b i l i t y ,  d i e t i c  e f f e c t s  

and food w a s t e s .  

Experiment  No. l .  To l 0  g samples  o f  b e t f o r ,  ground b e t f o r  and 

Greek b e e t  p u l p  was p u t  wa te r  once ,  2 ,  3 ,  4 ,  5 ,  5 . 5  and  6 t imes  

t h e  sample we igh t  r e s p e c t i v e l y .  The w a t e r - a b s o r b i n g  a b i l i t y  was 

e s t i m a t e d  a f t e r  1, 2 and 2 4  hourc  r e s p e c t i v e l y .  The r e s u l t s  a r e  

g i v e n  i n  Tab le  1. 

Tab le  l .  Water-a.bsorbing u b i l i t y  o f  b e t f o r ,  grouild b e t f o r  and 
p- 

Greek b e e t  p u l p .  

Feeds tu f  f Water -absorbing  a b i l i t y  
(x sample w e i g h t )  a f t e r  

2 h  24 h  

B e t f o r  

Ground b e t f o r  

Greek b e e t  p u l p  

Experiment  No. 2 .  A food  m i x t u r e  c o n s i s t i n g  n-f 2 7  % cooked - -- 
Dani.sb f i c h - s i l a g e ,  13  % cod o f f a l ,  2 0  % h e r r i n g ,  1 3  % s l a u g h t e r -  

house o f f a l ,  l 3  % c h i c k e n  o f f a l  and 13  % cummercial  c e r e a l s  was 



p r e p a r e d .  Of t h i s  m i x t u r e  50  % was homogenized and samples  were 

p r e p a r e d  of  9 0  % food m i x t u r e ,  2 % e x p e r i m e n t a l  f e e d s t u f f  and 

8 % w a t e r .  For e v e r y  e x p e r i m e n t a l  ufeedstuff one sample  was homo- 

g e n i z e d  and one was rzoL A s  e x p e r i m e n t a l  feeds tuuffs  were  u s e d  

b e . t f o r ,  ground b e t f o r ,  Greek b e e t  p u l p ,  pota toe-mash  powder,  

blood-meal,feather-meaL, uncooked ground c e r e a l s  ( 5 0  % w h e a t ,  

25 % b a r l e y  and 25  % s a t s ) ,  wheat  b r a n s ,  f i s h m e a l  and m i c r o n i z e d  

soybean meal .  

The amount of  f r e e  l i q u i d  was e s t i m a t e d  i n  t h e  sampbes a f t e r  4 . 5 ,  

8 ,  20 and 48  hours  r e s p e c t i v e l y .  

The r e s u l t s  i n d i c a t e  % h a t  a d d i t i o n  o f  2 % b e e t  p u l p  t o  a  food  

m i x t u r e  c o n t a i n i n g  more t h a n  20 % s i l a g e  i s  enough t o  a b s o r b  

n e a r l y  a l l  r e l e a s e d  l i q u i d  up t o  48  j o u r s  a f t e r  p r e p a r a t i o n .  

A l so  2 % b e t f o r  and 2 % m i c r o n i z e d  soybean meal showed good 

w a t e r - a b s o r b i n g  a b i l i t y .  

Experiment  No. 9 .  Re leased  1Bquid from s i l a g e  c o n t a i n i n g  food  

m i x t u r e s  was c o l l e c t e d  i n  gracluated g l a s s .  A d d i t i o n  o f  2 % b e t f o r  

o r  2 % Greek b e e t  gukp ámproved t h e  w a t e r - h o l d i n g  a b i l i t y  o f  t h e  

food  m i x t u r e s .  

t No. 4 *  B e t f o r  a s  a  w a t e r - a b s o r b i n g  a g e n t  i n  food  

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

food  w a s t e s .  Four groups  o f  5 male and 5 female mink k l t s  o f  

p a s t e l - t y p e  were f e d  r a t i o n s  c o n t a i n i n g  0, 2, 4 and 8 % b e t f o r  

r e s p e c t i v e l y .  The a n i m a l s  were weighed once a  week. Animals g iven  

a  r a t i o n  w i t h  8 % b e t f o r  l o s t  w e i g h t  r a p i d l y  p r o b a b l y  due  t o  low 

feedin .g  i n t e n s i t y  and. food  l o s t  t h r o u g h  t h e  n e t t i . n g .  Food was tage  

was measured and food w a s t e  i n c r e a s e d  w i t h  i n c r e a s i n g  b e t f o r  

p e r c e n t a g e .  I t  wac a l s o  c l e a r .  t h a t  .the an ima l s  t o  same e x t e n t  had 

s o r t e d .  o u t  b e t f o r .  No d i f f e r e n c e 5  i n  d i e t i c  e f f e e t s  c o u l d  be s e e n  

when a n i m a l s  g i v e n  b e t f o r  were compared t o  an ima l s  on n o n - b e t f o r  

r a t i o n s .  

P u b l i c h e d  i n :  Våra P a l s d j u r ,  Vol .  4 1 ,  No. I l ,  pp.  2 7 9 ,  281-284 

(1970) e 



THE RCSULTS OF MINERAL SUPPLEMENTATION IN THE FEEDING OF MINK. 

Tuomo Kiiskinen , Agricultural Research Centre, Department of 
Animal Husbandry, O1300 Vantaa 30, Finland. 

Jaakko Makela, Helve4s Research Farm, Pb 14, 00381 Helsinki 38 
Finland. 

The effect of mineral supplements on the fertility, growth and 

skin quality of mink was tested in three years4experiments. 

The total number of animals amounted approximately to 3 600. 

The control groups received a supplement of 50 ppm Fe in dry matter 

and the other groups in addition to Fe different combinations o£ 

other essential minerals: NaCl (0,lS-0,14 % Na), Mg (0,05 % ) ,  

Cu (5,0-5,5 ppm), Zn (50-56 ppm), Mn (33-35 ppm), CO (0,8 ppm), 

J (0,45 ppm) and Se (0,05 ppm), all amounts given in dry matter of 

feed. 

The results varied between years and totally the mineral supplements 

had no remarkable and uniform effect on those parameters mentioned. 

This result is, hawever, not surpriaing because minkfeed generally 

contains plenty of all minerals as the feed analyses reveal. 

The concentrations o£ minerals in the basal feed were according 

to the analysis: Ca 3,2-3,9 %,  P 1,l-1,7 %, Mg 0,17-0,26 %, 

Na 0,32-0,68 %, K 0,70-l,30 8 ,  Fe 102-509 ppm, Zn 57-94 ppm, Mn 

30-45 ppm, Cu 7,8-ll,5 ppm, CO 0,19-0,74 ppm, J 2,4-6,4 ppm and 

Se 0,05-0,42 ppm in dry matter. 

Taking into consideration some results received in experiments with 

breeding females and the concentration of minerals during that 

seasan it is, aecording to the writers" opinion, possible, that some 

microminerals like Zn and Mn can be limiting factors for the best 

possible fertility in certain conditions. The high level of macro- 

minerals (Ca, P, Mg) in minkfeed can increase the need for micro- 

minerals (antagonism) allthough their concentration as such should 

be adeguate. 



Agricultural Research Centre, Department of Animal Husbandry. 

Bull. N:o 10. 1977. (Finnish) 

AuthorOs abstract. 

THE FEEDING EXPERIMENT WITH SPRAT (Clupea sprattus) 

Tuomo Kiiskinen, Agricultural Research Centre, Department of 
Animal Husbandry, 01300 Vantaa 30, Finland 

Jaakko Makela, Helve-s Research Farm, Pb l4 00381 Helsinki 38, 
Finland 

Jouni Kangas, State Veterinary Medical Institute, 
00550 Helsinki 55, Finland 

Sprat (Clupea sprattus, vassbuk in Swedesh) is a near relative to 

herring and baltic herring and it often appears in great amounts 

among trawled baltic herring. Sprat is well suited to the 

facturing of canned Eish and is cought a 10% for this purpose by 

Russian trawlboats. %t is quite rich in fat. The fat content 

arfses in the winter (Nowember-Februaryj to 12-14 % decreasing 

after spawning to 3-5 %. The sprat is inentioned to be a ,thiaminase 

fish, In Finland Qvi.s% and M3kela (1960) cariried out an experiment, 

in which they could uce sprat 27,2 % (23.8-30.9) and 18,7 % (1.10- 

30.11) in the minkfeed without any harm. Sprat replaced the same 

amount of baltic herring in the control feed. Cooking and skip-a-day 

feeding didn"t improve the results. 

%n l976 the writers arranged a feeding experiment by replacing the 

baltic herring (15 % )  of the control feed with sprat. The experiment 

started in the beginning of July (6.7) and went on to the pelting- 

time. There were 80 standard kits per group (40 88, 40 99) . 
According to the analysis, the sprat contained 16 % crude protein 

(49,8 % in dry matter) ond l3,5 % fat (42,O % in dm), The chemical 

analyses of the experimental feeds were very near each other and 

there were no notiseable differences in the peroxides of the feed$, 



The d i f f e r e n c e s  i n  growth and s k i n  q u a l i t y  between t h e  g r o u p s  were 

n e g l i g i b l e .  The average  weight g a i n  of t h e  males  was 1 3 6 6  g (183 % )  

i n  t h e  c o n t r o l  group and 1 3 9 1  g  ( 1 9 5  8 )  i n  t h e  s p r a t  group.  The 

c o r r e s p o n d i n g  f i g u r e s  f o r  females  w e r e  577  g (1.02 % )  and  538 g  ( l 0 1  % )  

r e s p e c t i v e l y .  A s  t h e  m o r t a l i t y  i n  t h e  s p r a t  group was h i g h e r  t h a n  

i n  t h e  c o n t r o l  group (8 .0 /1 ,3%)  t h e  writers w i l l  c o n t i n u e  t h e  

r e s e a r c h  i n  o r d e r  t o  examine t h e  t h i a m i n a s e  a c t i v i t y  o f  t h e  s p r a t .  

T u r k i s t a l o u s / F i n s k  P a i c t i d s k r i f t  1 9 7 7 ,  5 ,  p .  210-212 

( F i n n i a h ,  Swedish)  

Author - s  a b s t r a c t  



FELINE PANLEUKOPAENIA VIRUS AND BZNX ENTERITIS VIRUS. 

A,Plagstad, The royal Veterinary and Agricultural 
Unbversity o£ Gopenhagen. The Smal1 bimal CPinic. 
Bulowsvej 13, 1870 Copenhagen V. Demask. 

The serological relationship of Danish feline panleuko- 
paenia virus and mink en.teritis virus and strains from 
Great Bsitain, USA, Germany and Cana.da was exarnined in 
neutralization tests using a direct imiunofluorescence 
technique. Vaccine strains of the virus were used repre- 
senting virus strains from the different countries. %t 
was found that all Danish feline pan.leukopaenia virus 
strains and th.e mink enteritis strain belsng to the same 
serotype and further that they are of similar antigenicity 
as feline panleukopsenia virus stra-ins and mink enteritis 
strains isolated in other cou.ntries. 

The n.eutralizatisn test ca.n be used as an aid in the cli- 
nical differential diagnosis to other diseases of cat and 
rnink,The use of the test for thic purpose, though, is limi- 
ted by tbe fac-t that three days a.re required to obtain a 
result and futher that repeated exmination of possible 
increases in titre is nesessary.However, the neutralization 
test can be used in epidemiological investigations of 
feline pa:nleukopaenia. and mink enteritis for instance ir1 
search for suhclinical dicease. 

2 Tabkes, 2 Figs. , 1 3  references, 

Tlie complete report publiched in Acta vet, scaiid, 197'7. 
18, 1-9, 

3(. ADAPTATION OF THE ORBITAL SINUS BLEEDING TECHNIQUE 

Karen M. Brookhyser, Deparbnent o f  Eaal ogy , MS chS gas7 S,%ate Uni verst  ty, 

East bansing, Mtchigan 48824 

Rs'chard J, Aulerlch, Deparment o f  Ponltry Science, MSchSgan State 

Univers i ty ,  East bansang, Mtchlgan 48824 



The o r b i t a l  sinus bleeding technique was used t o  obta in  1-3 m l  samples o f  

venous blood f r o m  ch inch i l  l a s  (Chinch i l la  lan iger )  w1 t h i n  l minute. By 

moniloring'food in take and body weight, t h i s  teehnique was show t o  have no 

d e t r i w n t a l  ef fects on the general heal t h  o f  the animal s, bu t  s e r i a l  samples 

taken twice weekly over a per iod o f  2 mn tks  d i d  induce some degree o f  

hemorrhage o r  occasional corneal opaci t y  i n  some animal s. 

Lab. Anim, Sci., Vol. 27, No, 2, 1977, 251-254, 

2 photos, 8 references 

Authors sumary, 

CURRENT STANS OF PCB TOXICIN TO MINK, AND EFFECT ON THEIR 

REPRODUCTION 

Richard J. Auler ich and Robert K, Ringer, Poul t ry  Science Deparwent, 

Michigan State Univers i ty ,  East bmnsing, Michigan 48824 

Experiments were conducted from l968 t o  l974 t o  inves t iga te  reproductive 

c m p l  i ca t ions  and m r t a l  i t y  i n  mink fed Great Lakes caho salmon and t o  

ascer ta in  the e f f e c l s  s f  polychlor inated biphenyls (PCB") on t h i s  f u r  

bearer. The r e s u l l s  o f  mink feeding t r i a l s  indieated t h a t  coho salmon, 

as such, were no t  responsible f o r  the loss a f  reproduetion i n  the adul t, 

o r  the k i t  moral i ty, Mink d i e t c  %hat contained other  species o f  Great 

Lakes f i s h  caused s i m i l a r  reproductive comp%ications, but  t o  a lesser  

degree , 

Rancidi ty, mercury po i  soni ng and chl s r i  nated hydroearbon p e f i i c i d e  con- 

tamination o f  the f i s h  were a l l  discounted as being responsible f o r  the 

problem. Ths c l i n i e a l  sig-ts and "lesisns rioted i n  mPnk %hat d ied whi le  



receiving d ie ts  that  contalned Lake Michigan coho salmon were very similar 

to  those observed i n  mink fed on rations %hat contained supplemental PCB's,  

These incl uded anorexia, bloody stool s ,  f a t ty  l iver,  kidney degeneration, 

and hemorrhagic gastr ic  ulcers. Analyses of t issues from m i n k  t h a t  died 

when fed 30% Lake Michigan coho salmon or  30 ppm supplemental PCB d i e t s  

showed similar PCB residues. 

PCB toxici ty  experiments revealed tha t  mink are very sensit ive t o  these 

cmpounds and tha t  the lethal dose varied inversely w i t h  the chlorine 

content of the PCB's although only Aroclor l254 exerted a detrimental 

e f fec t  on reproduction when fed a t  a low level (2 ppm) fo r  8 months. The 

reproductive fa i lure  encountered in Peeding m i n k  Lake M i  chigan coho salmon 

and Aroclor 1254 was shown to  be of a non-permanent nature, 

Arch. Envi  ronm. Contam. Toxicol , Vol. 6 ,  1977, 279-292. 

13 tab1 es, 44 references 
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CeC.  vsn Lieehsut, Head o6 the Department of Toxico lca  -8 

h a l y t i e  Chemia%sy, Central Veterinoq Pneli- 

tu%e, P,sebsx 600" Rotterdm, ths HetherPmde, 



Mink died fiollowing phsnylmercuric a c e t a t  e (m) i n t o x i c a t  ion. 

n s  m i & ,  a l l  t-tandarde, were l ed  a. die*  thwt l a t e r  proved 

t o  be contminra$ad with m with e ntem meroury eomLenL s f  

27 ppm. Thie d i s %  wsa fed  t o  mi* one yeas m d  a l d e r  11 days 

m d  t o  m i d  yomger t k m  ane r e a r  13 daye, 

A t o t a l  of 116 mink d ied  including 48 of the  male8 o l d s r  

% h m  sne year  (n - 23), 31 % oo" t h e  fsmrilea, o l a e r  theurt. one 

year  (n P 8 ~ ) ~  1 OS t h e  -ales  younger t h m  one yes r  (n - 4). 
There wsre no deathe mon- Lhe females yomger t h m  one -sar. 

The -e-releted phenomenan with regard t o  mor ta l i ty  eould not  

b s  explalnsd. 

C l i n i c a l  s p p t o a e  e l a r t e d  with a promses ive  Ioes  of apge- 

t i t e  and a deereeae i n  a e t i v i t y ,  The e Sving m i &  appsared 

t o  recover wi th ia  t h r e e  weeka a f t e r  chmge t h e  normal foad. 

The moet imporLmt pathologbc chmgee were obsemed i n  t h e  

kidneys. Tubulonephzosis, p r imar i ly  loca l i zed  i n  Lhs praxi- 

m s i  eonvolated tubales ,  waa moet severe i n   mi^ dying 2-3 

week~ e f t e r  tke b s g i m i a g  sf feeding  of the  c o n t m i n a t e 8  

d i s t ,  Lesione i n  t h e  c e n t r a l  nemoua eystem wsre not  abeer- 
ved, Thu8, the e f f e c t s  of arylmescurial  csmpoads sucb ae 

m, d i f f e r e d  ~ t s i k i n g l y  i n  mi& as %hey da i n  sother minialroo 

m d  mm, wbth thoaa of alkylmercurial  csmpspan%de, 

Sone aumivisig mi& were aaor i f i ed  wb%h i n t e m a l s  o m 7 ,  5, 
21 =d 50 weeke La @%u&- the course a f  the hie%opatkologi- 

eal ohmgse a d  the  reeiduol mercury r e t en l ion ,  

B%osd ures ni t rogen  l e v e l @ ,  increaeiad up t a  e i x  time@, m d  

p r o t e i n u r i a  were abeemed up $o 5 veeka a l t e r  expoeure t o  M. 

"ubulenephro~risr, lese ;ceve-e t h m ~  in mink died spaastmeously, 

was f s m d  up t o  5 weeks after sxposure %s m, 
Xeroury reaidues %n b ra in ,  Iivar, kidazey =d e k e l e t a l  mneeles 

were m s l y e s d ,  From the data s£ the mercuq  ree idues ,  mgaeured 

ug %o 56 weeks after expoeure %o m, t b @  reeádue r e p e @ a i o n ,  



the coefficient of regression and the hali-timee of disappea- 

race of mercuasy were caloulated. Twenty-one weeke after ex- 

poeure marcury reeiduee had declined to normal levele. 

The halfitims of dieappearmee of mercu-y was 10 days in ske- 

letal muscle, 22 daye in kidwsy, 27 days in brain and 36 daye 
in liver. 

ReproductiveLy ob' the eumiving mink and fur qualdty wese not 

affected by m-intoxication. 

The reerulta of ths aalyees of the reaidual marcusy Isvels in 

tiesuse, Lhs hislopathological findinge, the clinical follow- 

up of the susviving mink band their normal reproductivity indi- 

oste the revereibility of m-intoxication. 

2 fieres, i table and 34 referenese. 

The complets report wae publi~hed in: 

Ti jdechrift voor Biergens eskunde 

OBSERVATIONS ON WET BELLY DISEASE IN MALE MINK. 

(~eobachtungea eur BauchnEisse der ~erzrtiden) 

H. Zimmermann, Bezirksinst,f.Veteriii~rwesen, DDR 22 Greifswald. 

Garten und Kleintierzucht l4 (1975)~ no. 20, lo. 

Wet belly disease is seen mainly in male mink In the autumn or 

early winter. The value of the skins of mink affected is con- 

siderably reduced, When discussing the cause of this disease, 

there are se-veral factors whieli. must be takera into account, 

among them, genetic factors, feeding  and care of the animals, 

and bacterial influences. Tnvcstigations have showni that it 

has been possible to cure 52% of cases of wet belly in males 

by putting them in cages by themselves, instead of in pairs which 

is the usual practice. 

Abstract translated from BRUHL, 2.1, n o . 6 ,  1976, 



I N F E C T I O N  O F  SHE. B R A I N  AND B R A I N  MEMBRANES I N  F O X E S  

D U E  T O  SAL;IVIONELLOSE e 

( ~ n t z o n d u n ~  der* Hi-nh$lrate .und des Gehirns irn Verlaufe 

der Salmonellose der ~tichse), 

Kaszubkiewicz, Cz,, J . A ,  Madej. (1974). 
Med. weter. 30 (1974) , 598 

Salmonellose attacks carnivorous fur bearers, especially silver 

and polar foxes, and, in rare cases, mink. In tbe material 

examined (from a fox farm), it was found that the affected ani- 

mals showed crooked postuse with tilling back of the head, com- 

pulsive movernents and upward bending of the vertebral column, 

These symptoms could be traced to infection processes in the 

central nervous system, BacteriaLogically, salmonella of the 

types S, dublin'and S. enteridis were shown to be present. 

Abstract translated from B R U H E ,  1'J9 no,6, 1976. 
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NYDRBXYPROLINE ANQ WET BELDY EN MINK 

Dear Sir: 

I would like to coment sn certain aspects o% the paper by Dr, S. 

Juul Nielsen, entitled "Bladder ctones, urinary calculi, urinary 

incontinence and wet belly diceace in mink", whish appeared in your 

August l977 issue. In %his paper, B r ,  Juul Nielsen advances the 

hypothesis that the wet belly disorder in mink is caused by high le- 

v e l ~  of hydroxyprol.ine in the diet, Data derived from my recent 

publication "Soybean meal versus fish meal as protein source in mink 

diets" (Acta Agric, Scand. 1979, 27el.45-155) were presented in sup- 

port of this hypsthesis. Though I appreciate Dr. Juul Nielsen's 

interest in my published results, I can~ot accept his contention of 

a hydroxyproline/wet belly relationship predicated on this study. 

En contrast, we have good evidence to suggest that hydrexyproline 

scarcely plays a central role among factors responsible for the wet 

belly syndrome. 

It shsuld be recognized that tke data presented by Dr. Juul Nielsen 

in his Table 4 and Graph B have reference to diets designed for 

quite different purposes. Furthemsre, the range of hydroxyproline 

intake was fairly narrow and none s% the diets csntained particular- 

ly high levels of hydrsxyproline, I have cornpiled the results from 

26 dietary treatments at sur station in 1 9 3 4 ,  where hydroxyproline 

analysis and cubjestive wet helly grading were available. The re- 

sults, which inc9.ude the data cited by- Dr.. Juul Nielsen, are presen- 

ted in Fig, 1. Similarly, data from l2 experimental diets used in 

l975 are shown in Fig. %n the same way as Dr. Juul Nielsen, I 

have calculated the intake of hydroxyproline in the basis of ieed 

consumption recorded as the make/female average, while the presen- 

ted wet belly data deal with males. Thus, the amounts of hydroxy- 

proline actually consumed by the male mink were ssmewhat larger than 

thsse reported. E regard this imprecision to be of minos importance. 



3.1 
f-i 
rd 

Hydroxyproline intake (mg/day) 

Fig. l. Wet belly occurrence in male mink (1974) related to intake 

of hydroxyproline at the protein concentration: ca. 23( ) r  ca. 

28 (* - -  e) and ca. 33 (~ . - - - - -s )  pescent of metabolizable energy from 

protein. 
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Hydroxyproline intake (mg/day) 

Fig. 2, Wet belly occurrence in male mink (1975) related to intake 

of hydroxyproline at the protein concentrations: ca. 25( 1, ca, 

29 (&--a) , ca. 33 (o o) and ca. 38 (+.-.+l percent of metabolizable 

energy from protein. 



In my judgement, the results shown in Figs. l and 2 would indicate 

that no relationship can be established between hydroxyproline intake 

and incidence of wet belly. I therefore regard the apparent rela- 

tionship, shown by Dr. Juul Nielsen, as purely coincidental. Thus, 

the statement that the concentration o% hydroxyproline should not 

exceed 0.8 g hydroxyproline/lOO g protein is unsupported by results 

f rom our department, 

It also appears that Figs. l and 2 fail to Confirm the postulate o% 

Dr. Juul Nielsen that the protein level influences the occurrence 

o% wet belly. This may be surprising, since a low level o% protein 

was accompanied by a high level o% fat. However, the range in pro- 

tein concentrations was not very wide and the results should not 

be considered as conclusive evidence. 

Turning to our study referred to by Dr. Juul Nielsen, this dealt 

with a comparison of fish meal produced from blue whiting with sol- 

vent extracted soybean meal as sources o% protein in mink diets du- 

ring the period from July l0 to pelting time in early December. The 

main results o% the experiment were that replacement of fish meal 

with soybean meal caused considerable reduction in body growth, nitro- 

gen retention and feed utilization. However, soybean meal was found 

to lower the incidence and severity of wet belly as compared with fish 

meal. I suggested that this may indicate factors causing wet belly 

in fish meal rather than a preventive effect of soybean meal. The 

fish meal was not stabilized with antioxidants and the lipid frac- 

tion could possibly have been a wet belly inducing agent. I further 

pointed out that feed restriction has been shown to prevent wet belly 

in mink. Considering the poor growth of animals fed appreciable 

quantities of soybean meal, the pkysiological effects of these diets 

may have been similar to those of feed restriction. 

In all fairness to Dr. Juul Nielsen, the wet belly disorder is complex 

and numerous dietary variables may be involved besides environmental 

and genetic factors. A further clarification of the causative factors 



i s  c e r t a i n l y  needed, and w e  should  welcome i d e a s  f o r  exper imenta l  

t e s t i n g .  Hopefully,  t h i s  w i 1 l  advance s u r  knowledge r a t h e r  t han  add 

t o  t h e  confus ion sur rounding  t h i s  important  problem. 

Anders Skrede 

Department o£ P o u l t r y  and Fur  Animal Science  

A g r i c u l t u r a l  Un ive r s i t y  o£ Norway 

1432 WS-NLH 

NORWAY 

What is IIIYDROXYI?ROLIN ? 

- I donf% h o w ;  maybe 

something from Nsrway ? 
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