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NOTES. 

SCIENTIFUR 

NO* 3 ,  August 1977. 

It has been a pleasure to prepare this issue of SCIENTIFUR. Not 

only are there several abstracts of worthwhile reports, there 

are also three original reports on environment, reproduclion and 

nutrition respectively. 

It is gratifying that SCIENTIFUR has,to such an extent won re- 

cognition as t_ periodical in which to publish, 

My secretary has asked me to thank all the contributors who have 

sent ready-to-print manuscripts, and I would like to thank all 

these authors who have sent us sbstracts os original reports on 

their own initiative. 

These contributions which turn up without any activity on our part 

are definitely our favourites. The less time and effort we have 

to use to send SCIENTIFUR to press, the cheaper it is and the 

betler SCIENTIFUR1s survival chances are. 

In the previous issue we were able to report 106 subscribers from 

15 different countries, Now we have 116 subscribers from 16 

countries, the 16th country being India. 

Unfortunately we still cannot put those important fur producing 

countries, Poland and USSR,on our list of subscribers and contri- 

butors. It is my sincere hope that this situation will soon be 

changed and we can bid a welcome to many of the colleagues we have 

in these countries, 



With the subscription price we have and the limited number of 

subscribers, it is obvious that SCIENTIFUR will soon be in finan- 

cial difficulties. Therefore we are enclosing a copy of the 

introductory issue of SCIENTIFUR with the present issue, and we 

send with it a prayer that all our subscribers will spread them 

around to these researchers, institutions and University Libraries, 

which have not yet learned of SCIENTIFUR8s existence. 

In the introductory letter (Scientifur Introductory Issue pp 6-7) 
from NJF (Scandinavian Association of Agricultural Scientists) it 

was pointed out that SCIENTIFURfs existence was dependent on 

sufficient subscribers and contributors from as far as possible 

all fur producing countsies. 
P 

Thank you for the many letters which go to show that it is not 

only us who hope that SCIENTIFUR is here to stay, 

Bruce Murphy, in his letter, has enquired about several Scandinavian 

and Russian abstracts - and we do too. Professor Murphy also 

suggests making a list of "fur scientists" and their field of 

interest. We hope to be able to take this up later - possibly 
in connection with the next world congress. 

In the "Communication" section we bring an introduction and wel- 

come to the new leader of the veterinarian research farm in 

Norway, Ordin M. M~ller. (Translation from the Norwegian Fur 

Farming Journal). We think it is important to let each other 

know who does what and where. If we receive such information we 

will be very glad to pass it on YOU SEND IT - WE PRINT IT. 

In the previous issue I promised to start the bal1 rolling in 

the discussion of Metallic and matted fur. This has had to be 

postpuned because of lack of Space - but it has not been forgotten. 

The next number of SCIENTIFUR comes out just before Christmas, 

and already the editorial staff is beginning to worry about 1978. 



We hope therefore to receive many abstracts and reports soon - 
it would help us to restore our optimism for SCIENTIFUR" future. 

THI§ IS OUR S L E E P I N G  P A R T N E R  - NOT Y O U  . 



ORIGINAL PAPER. 

D.M. Chackletm, T.R.Eccles and W.D.fit.li.; 
l Science, Ifniversi'cy of British 

ower, B.C. 

A major i t e m  o£ the l l y  increasing eosts for t k  rancher is in the 

maintenance and. repla t of housing faci l i t ies ,  The current practice of rear- 

ing mink i n  individual cages, f r m  weaning to killing, res considerable 

expenditure and capital inves t i n  both cages and sheds. In an a t  

reduce these expenses a study was designed to investigate the effects  of rearing 

mink i n  pairs frcm weaning to pelting on the growth of kits,and upon subsequent 

reproductive performance of 

Fow basic rearing trea s were used for each sex to give a total of seven 

different rearing inations (Table 1) . L i t t e r s  o£ Dark/Jet coloured mink  were 

randcanly selected f r m  the population a t  the U.B.6. Fur l Unit. To minimise 

betweesi-trea t variation arising £ran genetic differences be litters, 

within-litter c unised by dividing each litter into as many 

t types as size and sex si t ion permitted. Pairings were only between 

tes, and a k i t  and its' dam. Singles and pairs w e r e  reared in separate 

sheds, and no $w0 adjacent ms contained 

s and n s of Is wed 

l. Dam with single offspring 
2. Single kit 
3. Paired siblings - opposite sex 
4 .  P a i r d  sfilings - same sex 



t gmtips (21 July, 

1975) and a g a h  a t  pelting (l0 1975:+ Ten units f r a  eaeh rearm 

randornly selectea t o  be wighd .  ewrq  1 4  dayc Woughout tkie 

study, Litter sizes of a l l  les wexe re<:ordd i n  1975 Lmd 1976. M1 

w e r e  fed a s i m i l a  de t ,  a l a u g h  pairs recelved approxk*Ly 20% mr. fxxl to 

reduce fighting and 

IiesuLts 

I) Ef fec ts  of Trea -1 design w a s  treated a s  a 

2x2~4  fac tor ia l  (Factor l: sex - 2 levels; Factor 2: weighing pr e - 2 levels; 

Factor 3: reairhg c d i n a t i m  - 4 levels) .  F h a l  weightwas the a t ive  var- 

iable,  and i n i t i a l  weight the  covariable use i n i t i a l  weights varied te 

ts. Analysis of the data used an applicable to faegosrial designs 

w i t h  factor to factor interactions, A i l i t y  level of 5% wcis selected a - 
' ' f o r  tests o% significance. 

Is weighed only twice were  signifi-tly heavier %n $hose 

weighed birnonthly. mis difference waas thE! same for  a l l  txea Animals 

thly were therefore excluded f r a  analyses as they made up 

d i f ferent  propr t ions  of the t ~ t a l  a n h l s  in each trea i m n  of 

f i n a l  weights o£ 1s weighed only bie (Table 2) shows that f o r  

t had no s i g n i f i c m  e f fec t  upon g . However, mles grew larger 

Males 
I n i t i a l  m i g h t  (gms) 
Final w i g h t  
N o f Is 
Standard deviation 



les  
In i t i a l  weight 
Final weight 

1s 
Standard Deviation 

II) Effects of Tre t on Litter-size: Data £ran adult females (Trea 

le offspring ( 1976) were analysecl separakly, because 

of age differences and also the breeding program progressively s females 

giving belwaverage li tters . 
a) Litter-size of aduit females:An i n i t i a l  analysis of the influence of weighing 

schedule on litter-size showed no difference, therefore data were ined. prlean 

litter-sizes i n  l976 o£ the t4wo rearing groups frcxn Trea t l, o£ adult 

females not used i n  the rearing exper no significant difference (Table 

3) . Similarly, man l i t ter-size of a d d t  f 

differ  between 1975 and 1976. 

b) L i t t e r - s i z e  of primiparous f s: The 1976 man l i t ter-sizes af 

bom in l975 and used i n  the faur t rea  ts, and those not (Table 4) showed 

no significant difference. Wmever, femles r a i s d  with male siblings (Tre 

had the smallest l i t t e r - s ize .  



Sarrple Size 9 12 9 16 42 
?Ykan G t M - s i z e  2.4 3.8 1. l 2.3 3.0 
Standard Deviation 2,88 2-55 L 3 6  2.18 2.44 

* - P r ~ ~ o u  les not used i n  rearing .t-Pea*~x%s, 

III) Elortality and Fighting: N o  severe ~mr-trality or f i g h t h g  injwries w e r e  

recorded. The only signs of stress were tlmse ahrbi-t-ed dming the b k n t h l y  

weigking perid, and w e r e  reflected in the weights of these animals. 

Conclusions 

Is every fowr days w a s  s u f f i c i a t  to reducse g ra tes  of 

to weighing only twice in l12 days. 

2. 'Pne effec ts  of rearing inpirs  ins teadof  sj-J9-y to  have no 

adverse e f fec t  p n  the g of k i t s  f ran weaning to p e l h g ,  in f a c t  males 

reased s k ~ g l y  g r m  significm.%1.y less t.hose reared i n  pirs. 

3, The re-ring ts u s d  had no effeeit upon the litter s ize  of adul t  o r  

 pr^ 

4. No severe m r t a l i t y  o r  figh resulted frcm rearm as  @rs. 

5. Ftrther i n  -kation of these resul t s  is red, p t i c u l a r l y  w i t h  respect 

to the econgnic csnsiderations. 



LYMPH NODES OF THE THORACIC, ABDOMINAL AND PELVIC WALLS AND 

VISCERA OF THE MINK. 

Ol-ivera Jablan-Panti6, Zivka Miladinovid, D. Dreki6, Institut za 

morfologiju i fiziologiju, Veterinarski fakultet, llooo 

Beograd, Bulevar JNA 18, Jugsslavija. 

The localization of the lymph nodes of the thoracic, abdominal 

and pelvic viscera in the mink is presented in this paper, it re- 

presents a completion of and a contribution to knowledge of the 

morphology of the above organs, which might be significant in the 

diagnosis of diseases such as - infective enteritis, aleutic disease, 
antrax, salmonellosis, streptococcal infections, necrotic pleuritis, 

tuberculosis etc. (LapFevi4 et al., 1970). 

Due to the lack of data on the morphology of the mink, we have 

compared our data on the lymphatic system of the mink with those 

found for other domestic carnivores, particularly the dog pa re em an, 
i942; Ellenberger et al. 1943; Bradley, 1948; Sisson et al. 1962; 

Prier et al. 1962; Miller et al, 1969)~ 

Carcases of healthy Canadian minks (a total of 17) of both sexes, 

which had been sacrificed in order to obta-j.n the fur, were 

examined. Apart from natura1 preparations, we also used pre- 

parations in which the blood vessels of the thoracic, abdominal 

and pelvic cavities were previously injected with fixative, in 

order to localize the lymph nodes next to the large blood vessels 

of the above cavities. The fixative, which was minium diluted in 

gelatin, was injected through the aorta. 

The lymph nodes of the walls and organs of the thoracic, abdominal 

and pelvic cavity of the mink were classified, according to their 

topographic position, as in other domestic carnivores. Some lymph 

nodes were found in the mink which do not exist in the dog (middle 

and caudal mediastinal lymph nodes, subiliac lymph node), moreover 

some nodes which occur in the dog were not observed in mink 

(bronchopulmonary lymph nodes). The form, size and topographic 



positions of the parietal and visceral lymph nodes are described 

in this paper. The visceral lymph nodes were studied on previously 

injected preparations, due to their localization along the large 

blood vessels, namely v. portae and the abdoininal aorta and 'their 

branches. 

Acta Veterinaria ( ~ e o ~ r a d )  , 1.976, Vol. 24, no. 2, 81-93. 
12 photos, 16 References. 

Authors introduction and summary. 

A.S.H. Wu, J . E .  Oldfield, J. Adair, Oregon State University, 

Corvallis 97331, USA. 

Guard hairs from normal mink and from normal and defective areas 

of mink pelts with "singe" or "red hip" abnormalities were studied 

with the scanning electron microscope (SEM). 

The surface os cuticle of normal guard hair consists of scales 

overlapping eacki other. These cuticle cells show regional varia- 

tion in shape and size in a single fiber and display several di- 

stinct patterns, The region near the tip of guard hairs from 

areas of pelts with "red hipft defect is often split and appears 

to be devoid of cuticle cells. A high incidence of split tips 

has also been observed in hairs with the "singe" abnormality, but 

has not been seen in normal mink hair. The cross sections of 

normal guard hairs are mostly oval, while those of the hairs from 

the "singe" regions of the pelt are frequently angular in profile. 

The partial lack of cuticle cells and the angular cross sectional 

view of the hair with "singe" defect may be partly responsible for 

an alteration of light reflection from the defective hair surface 

and give the undesirable characteristic areas of metallic sheen 

in the affected mink pelts. 



( ~ e ~  W o r d s :  Mink, G u a r d  H a i r ,  " S i n g e " ,  "Red  h i p " ,  SEM.) 

J o u r n .  o f  A n i m .  S c i e n c e ,  V o l .  4 4 ,  n o . 3 ,  19'77, 4 6 2 - 4 6 6 .  

1 4  p h o t o s ,  1 4  re ferences .  

A u t h o r s  sumrnary,  

COMPOSITION AND TREATMENT OF M I N K  WASTES 

Hugh F .  T r a v i s ,  U.S. Department of A g r i c u l t u r e ,  A g r i c u l t u r a l  Research  S e r v i c e ,  

324 Morrison H a l l ,  C o r n e l l  Univers i ty ;  I t h a c a ,  New York 14853, USA. 

J a c k  H .  Mar t in ,  J r . ,  Department of A g r i c u l t u r a l  Engineer ing ,  C o r n e l l  U n i v e r s i t y .  

Thomas E. Pilbeam, Department o£ Animal Sc ience ,  C o r n e l l  U n i v e r s i t y .  

The composi t ion and volume o£ mink w a s t e s  were  s t u d i e d  over  a  two-year p e r i o d .  

V o l a t i l e  s o l i d s  (VS) were 77.2%, chemical  oxygen demand (COD) 84 .6% and t o t a l  K j e l -  

d a h l  n i t r o g e n  (TKN) was 12 .8%,  e x p r e s s e d  a s  t h e  p e r c e n t a g e  o£ t o t a l  s o l i d s .  These 

v a l u e s  a r e  s i m i l a r  b u t  somewhat h i g h e r  t h a n  t h o s e  f o r  t h e  w a s t e  of l a y i n g  hens.  

For management purposes  t h e  concep t  o£ a "mink u n i t "  was deve loped ,  which allowed 

comparisons w i t h  was tes  from o t h e r  farm an imals  ( 1  female  + . 2  m a l e  f o r  1 2  months 

and 4 k i t s  f o r  7 months). 

An o x i d a t i o n  d i t c h  sys tem of w a s t e  s t a b i l i z a t i o n  was developed similar t o  t h a t  used 

f o r  p o u l t r y  ( 1 ) .  The system was s a t i s f a c t o r y  t e c h n i c a l l y  and removed approximately  

90% of t h e  TKN and COD. The sys tem i s  n o t  economical ly  p r a c t i c a l  a t  c u r r e n t  s tock-  

i n g  r a t e s ,  b u t  could  be  used i f  more i n t e n s i v e  sys tems of p r o d u c t i o n  are developed 

o r  i f  more s t r i n g e n t  laws a r e  i n t r o d u c e d  coricerning t h e  d i s p o s a l  o£ mink was tes .  

The problems of p o l l u t i o n  from mink w a s t e s  were d i s c u s s e d  ( 2 ,  3 ) .  P o l l u t i o n  from 

p o i n t  s o u r c e s  ( a  c o n c e n t r a t e d  s o u r c e  of p o l l u t i o n  t h a t  can b e  r e a d i l y  i d e n t i f i e d )  

shou ld  b e  minimal w i t h  p roper  d r a i n a g e  and sheds  t h a t  p r o t e c t  w a s t e  from r a i n f a l l .  

Problems on n o n p o i n t - p o l l u t i o n  ( d i s s i p a t e d  run-o££, such a s  c r o p  l a n d  run-off)  

should  a l s o  be  r e l a t i v e l y  e a s y  t o  overcome i f  g u i d e l i n e s  f o r  w a s t e  d i s p o s a l  f o r  

o t h e r  farm an imals  a r e  used based  on  t h e  amount of n i t r o g e n  p r e s e n t  i n  t h e  waste .  
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UZ?lSUTION OF DRIm MTMK KANURE: Aa A PROTESN SOURCE IbJ THE DIE% 

OF GROmNG PIGS 

Matti N a s i  

College of Veterinmy Medicine, 
Department of Animal &giene , U n i v .  o f  Helsinikri,  oo'glo H e l s i n k i  71, 
F i n l a n d  

The use of dehydrated mink manure as a protein source f o r  poIJing pigs  w a s  

s tudied by subs t i tu t ing  7.5 $ auid 15 $ (w/w) of the  cmp le t e  feed f o r  manure 

and corresponding amount of barley. The manure used had a poor feed  value 

as compased t o  the  values ob"raaai edsalier i n  d i g e s t i b i l i t y  tes$s  i n  minks, 

'Ilhe crude protein content wae 21.3 $. The addition of m i n k  mmme t o  the feed 

d id  not d v e r s e l y  a f fec t  t he  feed consmption nor were any e f f e c t s  on the  

heal th  of the  pigs obsemed, The ~ f f e r e n c e s  i n  da j l y  gain and feed eff ic iency 

recorded between the  e w e r i m e n h l  groups were not s t a t i s t i c a l l y  s i&ficant .  

The nmber  of experirnental animals was small, a..nd a l a g e  v a r i a t i l o  occcurred 

with i n  the  groups. %%e addit ion of mink manure t o  t he  d i e t  resu l ted  i n  

lower weight gain, apparently due t o  D lower energy supply, The p o u p s  @ven 

mink manure received l e s5  feed u n i t s  %han the  controls, No hasmful e f f e c t s  

of the  mmure feeding on carcase q u d t y  waa obse-ved and orgaucleplic 

t e s t s  revealed no changes i n  t h e  mel1 o r  t a s t e  of the  meaL Ho changes were 

found i n  the  digestive t r ac t e ,  l i v e r s  o r  kidneys of the  pigs. 

R e p o r t  f r om The Second  C o n g r e s s  o f  I n t e r n a t i o n a l  S o e i e t y  f o r  

Animal  H y g i e j n e ,  Zagreb 1976, 370-374. 
3 tables ,  1 f i g .  and 3 r e f e r e n e e s .  

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



PLANT NUTRITIONAL MATERIAL IN MINK MANURE. 

(~inkg~dnings indhold af plantenzringsstoffer.) 

V. Kjellerup, J, Lindhard, Statens Fors@gsstation, Askov, 

6400 Vejen, Denmark. 

Samples of mink manure from 14 mink farms were analysed at Askov. 

Of these samples, 14 had been stored from 6 months to 3 years, and 

5 were of fresh manure, which had not been in contact with earth 

or litter. The results are shown in Table 1. 

Askov 1976 

stored manure fresh manure 

mean var. mean var. 

Content % in manure 
Dry matter 36,o 28.8-43.9 20.8 20.4-23.3 

Sand 14.5 3.7-25.8 0.3 0.1- 0.4 
Sandfree dry matter 21.5 1'7.0-28.2 20.5 17.4-23.1 

0.61-1.42 1.14 1.00-1,30 

0.05-0.81 0.42 0.38+0.49 

0.67-3.09 1.00 0.70-1.23 

0.17-0.49 0.15 0.12-0.17 

0.11-0.30 0.16 0.12-0.19 

0.97-5.70 1.68 1.18-2.13 

0~09-0.20 0.10 0.08-0.12 

Content, ppm in manure 

6-24 6 4-23 

42-186 31 23-28 

254-863 182 106-303 

0.8 0.5-1.0 

0.5 0.3-0.9 

0.1 0.0-0.1 

1.3 0.7-1.6 

0.4 0.2-1.2 



According to "Dansk Pelsdyravl" (~anish Fur Breeders Periodical) 

1975 p 145, there were produced 3.2 millemink skins in Denmark in the 

period 1974/75. According to our calculations this should re- 

present 70,000 tons manure or an average of 22 tons manure per 
farm per year. 

Therefore, with the use of 2-3 tons manure per hectare, an average 

farm would have to have absut lo hectares available to be able to 

utilize this manure to the full. 

Statens Planteavlsforsag, 1333. Meddelelse, 
79. årgang, 17. marts 1977. 

2 Tables. 

Ref, G, J~rgensen 



O R I G I N A L  PAPER.  

EFFECT OF LENGTHENED PHOTOPERIOD 

AFTER MATING ON LITTER SIZE I N  M I N K  

Bruce D. Murphy, Dept. of  Bfology, U n i v e r s i t y  
of Saskatchewan, Saskatoon Canada S7N OWO 

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

The p r e s e n c e  o£ an  o b l i g a t e  p e r i o d  o £  embryo qu iescence  i n  mink was 

d e s c r i b e d  as e a r l y  a s  1940 by Hansson. H i s  f u r t h e r  s t u d i e s  (1947) i n d i c a t e d  

t h a t  t h i s  d e l a y  p e r i o d  co inc ided  w i t h  r e c u r r i n g  estrous c y e l e s  i n  t h e  female  

Johansson & Venge (1951) have p r e s e n t e d  ev idence  s u g g e s t i n g  t h a t  s u r v i v a l  

was i n v e r s e l y  r e l a t e d  t o  t h e  i n t e r v a l  f o r  which t h e  embryo remained i n  t h e  

q u i e s c e n t  s t a t e .  

A  r e d u c t i o n  i n  p re&mplan ta t ion  d e l a y  can  b e  induced by supplemen- 

t a t i o n  of t h e  n a t u r a 1  photoper iod (Pearson  & Enders ,  1944; Holcomb e t  a l . ,  

1962; Murphy & James, 1974) .  The converse  a p p e a r s  a l s o  t o  b e  t r u e ,  s u b j e c t -  

i n g  mink t o  s h o r t e r  t h a n  n a t u r a 1  pho toper iod  o r  no l i g h t  i n c r e a s e s  t h e  l e n g t h  

of t h e  d e l a y  phase  of g e s t a t i o n  (Ki rk ,  1962) o r  i n  some c a s e s  a p p e a r s  t o  

o b v i a t e  i m p l a n t a t i o n  (Murphy & James, 1974) .  

The p r e s e n t  experiment was des igned  t o  t e s t  whether supp lementa t ion  

o£ p h o t o p e r i o d  a f t e r  mat ing,  o p e r a t i n g  presumably by s h o r t e n i n g  t h e  

p r e e m p l a n t a t i o n  d e l a y  phase o£ g e s t a t i o n ,  would i n c r e a s e  embryo s u r v i v a l  

m a n i f e s t  as i n c r e a s e d  y i e l d  o £  k i t s  pe r  female  mink. 

M a t e r i a l s  and Methods 

Exper iments  were i n i t i a t e d  on t h e  Montgomery Fur Ranch, Wetaskiwin,  

A l b e r t a ,  on March 20, 1977. I n d i v i d u a l  100 w a t t  incandescen t  b u l b s  sus -  



pended a t  approximately 2 M i n t e r v a l s  1 .5  M above t h e  mink cages was used. 

Two hours  of l i g h t  were added t o  t h e  n a t u r a l  photoperiod of 13 h l i g h t  and 

11 h dark (assuming 30 minutes of l i g h t  be fo re  and a f t e r  sunse t )  a t  t h a t  

l a t i t u d e  on March 20. Animals were t h e r e f o r e  subjec ted  t o  a  cons t an t  

photoperiod o£ 1 5  h l i g h t ,  11 h dark u n t i l  A p r i l  7 a t  which t i m e  t h e  n a t u r a l  

photoperiod became exceeded the  supplemntedphotoper iod .  'Two sheds were l i t ,  

one con ta in ing  Dark females mated t o  Dark males and a  second con ta in ing  

P e a r l  females mated t o  Royal P a s t e l  males. Cont ro ls  cons i s t ed  of one u n l i t  

shed of Darks and one of Pea r l  females mated t o  Royal P a s t e l  males. Most 

females had been according t o  t h e  u s u a l  Montgomery procedure: 2  mat ings 

on consecut ive  days allowed by a  s i n g l e  mating 6 ,  7  o r  8  days l a t e r .  A s  

could be expected,  some could not  be mated accord ing  t o  t h e  above procedure 

and t h e s e  rece ived  e i t h e r  one or  two matings.  It was presumed t h a t  t h e  

l a t t e r  a r e  randomly d i s t r i b u t e d  throughout t h e  sample. Number of  k i t s  per  

female was determined by Montgomery Ranch personnel  observing t h e  n e s t  box 

on t h e  day fo l lowing  t h e  f i r s t  sound of young. 

Resul tc  and Discussion 

The mean l i t t e r  s i z e ,  range and s tandard  e r r o r  of t h e  mean f o r  

t r e a t e d  and un t r ea t ed  females a r e  presen ted  i n  Table 1. Females t h a t  pro- 

duced and subsequent ly  l o s t  l i t t e r c  a r e  no t  included.  

TABLE 1 

Shed Treatment Mink N Mean Range % producing Mean K ~ ~ S / $ I S E  
~ i t s / $ ? ~ E  l i t t e r s  Producing l i t ters  

12 2h l i g h t  Dark 137 3.4810.3 0-8 82% 4.23k0.17 
supplement 

13 2 h l i g h t  P e a r l ?  72 4.61k0.22 0-9 96% 4.8440.20 
supplement P a s t e l  8 

16 Cont ro l  Dark 136 4.02t0.20 0-9 86% 4.63k0.17 

18 ~ o n t r o i  ~ e a r i  8 79 4.87'0.22 0-8 95% 5.24k0.16 
P a s t e l  6 



S t a t i s t i c a l  a n a l y s i s  by S tuden t ' s  - t procedure i nd i ca t ed  t h a t  t h e r e  

were no s i g n i f i c a n t  d i f f e r e n c e s  between e i t h e r  t rea tment  group and i ts  c o n t r o l .  

This  was t h e  case  whether t h e  number of k i t s  per  bred female o r  t h e  number 

o£ k i t s  per  female producing l i t t e r s  were considered.  Since females  of both 

s t r a i n s  were mated more than  once wi th  an i n t e r v a l  between matings it i s  

impossible  t o  a c c u r a t e l y  d e t e m i n e  t h e  l eng th  of preemplantat ion de l ay  t o  

which t h e  embryos were sub jec t ed .  No t rend  toward e a r l i e r  p a r t u r i t i o n  was 

noted i n  e i t h e r  of t h e  t r e a t e d  sheds when compared t o  t h e  c o n t r o l  sheds.  

These r e s u l t s  i n d i c a t e  t h a t  supplementation of l i g h t  a f t e r  mating has  no 

e f f e c t  on l i t t e r  s i z e ,  thereby  sugges t ing  t h a t  t h e  l i g h t  d i d  no t  enhance 

embryo s u r v i v a l .  I n  dark females t h e r e  appears  t o  have been a  t r end  toward 

r educ t ion  i n  t h e  number o£ l i t te rs  produced (86 t o  82%). The s i z e s  o£ l i t ters  

i n  both t rea tments  a r e  s i m i l a r .  

Supplementation of t h e  na tu ra1  photoperiod w i l l  a c c e l e r a t e  g e s t a t i o n  

i n  o t h e r  s p e c i e s  of mus t e l i d s  wi th  o b l i g a t e  delayed imp lan t a t i on  inc luding  

t h e  s a b l e  (Belyaev -- et  a l . ,  1951) and t h e  s p o t t e d  skunk (Mead, 1971). I n  

t h e  s a b l e  i t  appears  t h a t  t h i ~  shor ten ing  o£ g e s t a t i o n  reduce t h e  number of 

ba r r en  females from 23% i n  c o n t r o l s  t o  11.08% i n  t h e  l i g h t  supplemented 

group. Holcomb -- e t  a l .  (1962) r epo r t ed  t h a t  mink females (Dark) mated 

t w i c e  and exposed t o  82 minutes per day of e x t r a  l i g h t  a f t e r  mating had 

l a r g e r  mean l i t t e r  s i z e  than  unl igh ted  Dark females  (5.2 v s  3 .8) .  This  

d i f f e r e n c e  however was no t  s t a t i s t i c a l l y  s i g n i f i c a n t .  

The r e s u l t s  of t h e  p re sen t  experiment a r e  d i f f e r e n t  from those  

observed by o t h e r  i n v e s t i g a t o r s  i . e .  t h a t  a d d i t i o n  of l i g h t  a f t e r  mating 

w i l l  enhance mean l i t t e r  s i z e s  i n  mus te l ids .  Our prev ious  work i n d i c a t e s  

t h a t  e x t r a  l i g h t  w i l l  s h o r t e n  g e s t a t i o n  i n  mink and t h e  p re sen t  experiment 

sugges ts  t h a t  t h i s  may not  a f f e c t  embryo s u r v i v a l .  Fu r the r  experimentat ion 

i s  necessary  t o  c l a r i f y  t h i s  i s s u e .  
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RESPONSE OF IMMATURE, MATURE NONBREEDING AND MATURE BREEDING FERRET 

TESTIS TO EXOGENOUS LH STIMULATION 

J e n n i f e r  Neal, Bruce D. Murphy, 

Departments of Veter inary  Anatomy and Biology, Univers i ty  of  Saskatchewan, 

Saskatoon, Saskatchewan S7N OWO. 

Mature male f e r r e t s  undergo an annua1 per iod  of sexua l  i n a c t i v i t y  du r ing  which 

they resemble immature f e r r e t s  i n  t h e i r  low plasma t e s t o s t e r o n e  l e v e l s  ( < 0.2- 

5 nglml) and reduced t e s t i s  and epididymal s i z e .  Plasma t e s t o s t e r o n e  concent ra t ions  

i n  immature, mature nonbreeding and mature breeding male f e r r e t s  were compared 

a f t e r  s t imu la t i on  wi th  LH adminis te red  by in t ramuscular  i n j e c t i o n  a t  doses  of 10  

and 100 ug/kg body weight. The mature breeding animals showed a  v a r i a b l e  response 

depending on t h e i r  plasma t e s t o s t e r o n e  concent ra t ions  p r i o r  t o  i n j e c t i o n .  Animals 

w i th  h igh  p r e i n j e c t i o n  l e v e l s  of  t e s t o s t e r o n e  (25-30 ng/ml) showed l i t t l e  response 

sugges t ing  t h a t  t h e i r  t e s t e s  were a l r eady  being maximally s t imu la t ed .  The mature 

nonbreeding animals responded t o  bo th  t h e  low and h igh  dose of LH w i t h  e l eva t ed  

plasma concent ra t ions  of t e s t o s t e r o n e  c o n s i s t e n t  wi th  t hose  found i n  s exua l ly  a c t i v e  

males (15-27 ng/ml). The h ighe r  dose of  LH produced a  h ighe r  and more sus t a ined  

response than the  lower. The immature f e r r e t  t e s t e s  showed a  smal1 t r a n s i t o r y  

response t o  both 10  and 100 ug of LH but  t h e i r  plasma t e s t o s t e r o n e  concent ra t ions  

d i d  n o t  approach those  found i n  s exua l ly  a c t i v e  f e r r e t s .  The r e s u l t s  i n d i c a t e  

t h a t  i nc rease  i n  responsiveness  o£  t h e  f e r r e t  t e s t i s  t o  LH may be an important 

f a c t o r  i n  puberty,  while  v a r i a t i o n  i n  l e v e l  of LH s e c r e t i o n  may be  r e spons ib l e  

f o r  annua1 recrudescence o f  mature males. 

Biology o.£ Reproduction, 1977, Vol. 16 ,  244-248. 

2 f i g s . ,  1 t a b l e s ,  24 references. 

A u t h o r s  abstract. 



PROGESTINS IN M I N K  GESTATION: THE EFIECTS OF HYPCTPIFYSECmbE 

Bruce D. Murphy, Department 05 Biology, Urkiversity of  Saskatchewan, Saskatoon, 

Saskatchewan S7N OWO. 

William H. Moger, Department of  Physiology and B i ~ p h y s i c s ,  Dalhousie  Univers i ty ,  

Ha l i f ax ,  Nova S c o t i a  B3B 4H7 

This  paper  descr ibes  t h e  r e s u l t s  of  two experirnents performed i n  P e a r l  v a r i e t y  

mink: assay  of progesterone and 20a-hydroxypreg-4.-ene-3 one (ZOa-ol) from samples 

taken weekly during g e s t a t i o n  and t h e  e f f e c t s  of  hypophysectomy du r ing  t h e  f i r s t  

week of  pregnancy. Proges te rone  was low ( < 8 ng/ml) u r a t i l  approximately f i v e  

days p r i o r  t o  implan ta t ion  when i t  increased  and remained e l e v a t e d  (= 30 ng/ml) 

through t h e  e a r l y  p o r t i o n  o f  pos t implan ta t ion  pregnancy. A subsequent dec l ine  

was observed toward p a r t u r i t i o n .  Mean concent ra t ions  o l  20a-ol were r e l a t i v e l y  

cons t an t  through g e s t a t i o n  w i t h  a t r end  toward a g r e a t e r  p ropor t i on  of  p roges t i n  

r ep re sen t ed  a s  20a-ol du r ing  t h e  pre implan ta t ion  delay.  Hypophysectomy prevented 

imp lan t a t i on ,  reduced proges te rone  l e v e l s  and increased  t h e  concen t r a t i on  of  

20a-ol r e l a t i v e  t o  proges te rone  i n  plasma. These d a t a  sugges t  t h a t  p r o l a c t i n  

(PRL) is a component of t h e  l u t e o t r o p h i c  complex i n  mink, F u r t h e r ,  t h e  corpus 

luteum of  delay r e q u i r e s  hypophyseal support  f o r  normal func t ion .  

Endocrine Research Communications, 1977, Vol. 4 ,  No. l ,  45-60. 

3 f i g s . ,  2 t ab les ,  1 4  seferences, 
A u t h o r s  a b s t r a c t  . 

STEROIDOGENESIS I N  BVARIAN COMPAKmNTS OF THE FERRET AT ESTRUS 

AND PREGNANCY. 

P. Dimond, G.D. Buchanan, L.W. Belbeck, E,V. YoungLai, 

Reproductive Biology Program, McMaster Univers i ty  Medical Cent re ,  Hamilton, 

Ontar io  Lj8S 459. 

B.D.  Murphy, 

Department of  Biology, Univers i ty  of  Saskatchewan, Saskatoon, Saskatchewan 

S7N OWO. 

I n  a cont inu ing  comparative s tudy  of ovar ian  s t e ro idogenes i s  i n  induced ovu la to r s  

we found t h a t  c a t  f o l l i c l e s  secrete s i g n i f i c a n t  amounts of  t e s to ske rone  and 



es t rad io l - l7 f3  (E). Gstradiol- l76 s e c r e t i o n  wae g r e a t e r  than i n  r a b b i t  f o l l i c l e s  (2) 

and was n o t  s t imu la t ed  by ovine LW whereas t e s t o s t e r o n e  was. The p r e s e n t  s tudy  

extends ou r  i n v e s t i g a t i o n  t o  t he  f e r r e t  which has  prev ious ly  been examined f o r  

implan ta t ion  ( 3 ) .  

Six  e s t r o u s  f e r r e t s  were used i n  t h e s e  s t u d i e s .  Ovaries  were removed under 

anaes thes i a  and f o l l i c l e s  d i s sec t ed  ou t .  S ing l e  i n t a c t  f o l l i c l e s ,  2-4 m i n  

diameter ,  w e r e  incubated i n  Oi2 o r  l d of minimum e s s e n t i a l  medium ( E a r l e ' s  s a l t s )  

conta in ing  5% normal r a b b i t  serum f o r  2 h  be fo re  incuba t ion  f o r  24 h  i n  medium 

a lone ,  o r  w i th  5 v g / d  ovine l u t e i n i z i n g  hormone (NIB-LH-S17). En 4 animals  only 

one ovary was removed, t h e  animal was t hen  mated and t h e  o t h e r  ovary removed 12-14 

days l a t e r .  F o l l i c l e s  and corpora l u t e a  w e r e  incubated s epa ra t e ly .  Comparable 

amounts of i n t e r s t i t i a l  t i s s u e  w e r e  a l s o  incubated.  Following i n c u b a t i o n s ,  t i s s u e s  

were f i x e d  f o r  h i s t o l o g i c a l  study. 

Radioimmunoassay of s t e r o i d s  was c a r r i e d  o u t  on t h e  media a s  p rev ious ly  descr ibed  

(2) .  Resu l t s  shown i n  t h e  t a b l e ,  a r e  expressed i n  terms of proges te rone ,  

t e s t o s t e r o n e ,  androstenedione and es t rad io l -176  per  t i s s u e  compartment. Di f fe rences  

were analysed us ing  S tuden t ' s  t t e s t  f o r  p a i r e d  samples wi th  LH t r e a t e d  t i s s u e s  and 

f o r  unpaired samples t o  determine v a r i a t i o n s  between d i f f e r e n t  t i s s u e s .  

Lu te in i z ing  hormone caused a  signzfficant i n c r e a s e  only i n  proges te rone  secreb ion  

by t h e  f o l l i c l e s  ob ta ined  a t  e s t r u s  o r  du r ing  pregnancy. No o t h e r  d i f f e r e n c e s  were 

s t a t i s t i c a l l y  s i g n i f i c a n t  due t o  t h e  l a r g e  v a r i a t i o n s  observed. m e n  comparisons 

were made between ovar ian  csmpartments, t h e  corpora  l u t e a  s e c r e t e d  more progesterone 

(P < 0.001) than  f o l l i c l e s  o r  i n t e r s t i t i a l  t i s s u e  and f s%%ic%es  produced more 

t e s t o s t e r o n e  (P < 0.85) and e s t r a d i o l - l 7 6  ( P .  < 0.025) than corpora  l u t e a  o r  

i n t e r s t i t i a l  t i s s u e .  Pe r iphe ra l  l e v e l s  o% s t e r o i d s  were undetec tab le  except  f o r  

progesterone du r ing  pregnancy which ranged from 10-25 n g / d .  These r e s u l t s  suggest  

t h a t  t h e  f o l l i c l e s  a r e  r e f r a c t i v e  t o  l u t e i n i z i n g  h o r m n e  a s  f a r  a s  t e s t o s t e r o n e  

and estradiol-1713 product ion a r e  concerned bu t  a r e  s t i l l  respons ive  i n  tems of 

proges te rone  product ion and a r e  s i d b a r  t o  khose found i n  t h e  r a b b i t  ( 2 ) .  

IRCS Medical Science,  1977, Vol. 5 ,  56. 

1 tab les ,  3 referenees. 

A u t h o r s  abstracl ,  



SOYBEAN MEAE VERSUS FISH MEAE AS PROTEIN SOURCE IN MINK 

D I E T S .  

Anders Skrede, Dept, of Poultry and Fur Ansmal Science, 

Agricultural University of Norway, AS-NEB, Norway, 

Effects of replacing the fisk mea% protein in mink diets with 

solvent extracted soybean meal were investigated, Soybean meal 

was applled as l/2 and E/P replacement of digestible protein from 

fish meal, BsPIPeh accounted for 40-44% sf total contenes of digest- 

ible protein. Eaeh eombination of protein in~edients was fed at 

three protein levelss 33, 28 and 23% of metabolixable energy (ME). 

Compared with fisk meal, soybean meal was iound to decrease ration 

digestibility of dry matter, osganic matter, protein and carbo- 

hydrate. Coefficientc of apparent protein digestibility for fish 

meal and soybean meal used in feeding experiments were 84,3 and 

78.7, respectively, Nitrogen retention values of animals fed 

soybean meal were significantly lower than those oT con-krol ani- 

mals receiving fish meal, 

The high level of soybean meaP promoled a substantially reduced 

body w o w % &  regardless sex and protein levels, Growth depression 

of animals receiving Lhe lower soybean meal level (112 replace- 
ment of fish meal), was significant for males on the two Iowest 

protein feve%s, only, Feed utiliza'cion da-ka indicated Lhat soy- 

bean meal either increased feed wastage or possibly adversely 

affected 'clae ~mtilization of consumed ME, 

The replacement of fish mea% witla soybean msal ~-educed the incidenee 

and severity of "wet belly" dasease in. male mink, Mortakitgi and 

hemoglobin concentrations were not affected by dketary inclusion 

o% soybean meal, n i l e  most fur eharacteristies were apparently 

unaffecked by treatments, length of the guard fur cansistently 

increased with increasing amoaanta 02' soybeaaz 8asea.1, 

Acta Agrkc, Ccand, 27 ( 1 9 7 7 ) ~  145-155. 
14 tables, 2 figures, l9 references, Authors summary, 
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"The w e t  b e l l y  d i s e a c e  of  mink i s  one  o f  t h e  ma-jor problems 

p l a g u i n g  t h e  mink i n d u s t r y  t o d a y . "  T h i s  was w r i t t e n  by Leoschke 

(1959) and i s  s t i l l  t r u e  i n  t h e  y e a r  1977.  H e  c o n t i n u e s :  "Al- 

though t h e  d i s e a s e  has  been under s t u d y  f o r  a  number o f  y e a r s ,  

ve ry  l i t t l e  e x p e r i m e n t a l  d a t a  a r e  a v a i l a b l e  on t h i s  e n i g m a t i c  

malady. " 

To-day more d a t a  a r e  a v a i l a b l e ,  b u t  t h i s  v e r y  i m p o r t a n t  problem 

s t i l l  seems t o  be  unsolved (Skrede ,  1977 and P a s t i r n a c ,  1 9 7 7 ) .  

2 . 1 .  The f a t  c o n t e n t  o f  t h e  f e e d .  ................................... 

Leoschke (1959) found i n  a n  e x c e l l e n t  exper iment  w i t h  h i g h  and 

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

of  w e t  b e l l y  by changing t h e  d i e t  from h i g h  f a t  (25% o f  t h e  

d r y  m a t t e r )  t o  low f a t  (12.5% o f  t h e  d r y  m a t t e r )  c o n t e n t .  

The r e s u l t s  on u r i n e  a l s o  showed a  lowered s u r f a c e  t e n s i o n  

measured i n  mink w i t h  w e t  b e l l y  d i s e a s e .  The reacon  was t h o u g h t  

t o  be  a n  i n c r e a s e d  e x c r e t i o n  o f  d i c a r b o x y l i c  a c i d c  due t o  over -  

l o a d i n g  w i t h  f a t .  e . g .  more t h a n  c o u l d  b e  o x i d i z e d  t o  CO2 + H 2 0 ,  

r e l e a s i n g  e n e r g y  sr  s t o r e d  a s  f a t  i n  t h e  d e p o t s .  However, when 

f e e d i n g  d i c a r b o x y l i c  a c i d s  (Leoschke,  1 9 6 l ) , u r i n a r y  i n c o n t i n e n c e  

o r  w e t  b e l l y  d i s e a s e  d i d  n o t  o c c u r .  S a t u r a t i o n  of  t h e  u r i n e  

w i t h  t h e s e  a c i d s d l - d n o t  lower t h e  s u r f a c e  t e n s i o n  o f  t h e  u r i n e .  

2.2. CalP r a t i o .  
m------- 

Urinary  i n c o n t i n e n c e  may o c c u r ,  i f  t h e  a v a i l a b l e  Ca/P r a t i o  i s  

h igh  ( § c h a i b l e  e t  a l . ,  1 9 6 2 ) ,  b u t  $ h i s  i s  i n  c o n f l i e t  w i t h  t h e  

h y p o t h e c i s  advanced by Leoschke ( 1 9 5 9 ) ,  whs s u g g e s t e d  t h a t  t h e  

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

was one o f  t h e  reasonc  behind u r i n a r y  i n c o n t i n e n c e  and w e t  

b e l l y  d i c e a s e  caused  by h igh  f a t  d i e t s .  Also  it was found t h a t  

i n  mink u r i n a r y  c a l c u l i  t h e  c o n t e n t  o f  c a l c i u m  was v e r y  l a w  i n  

r e l a t i o n  t o  magnesium, ammonium and phocphorus (Leoschke e t  a l . ,  

1952) .  



2.3. T o t a l  m i n e r a l  c o n t e n t  o %  t h e  f e e d .  
- - - - - - - - - - - - - - - - - - - - - - -w - - - - - - - - - - - - - - -  

High i n t a k e  o f  a s h  o r  m i n e r a l s  may a l s o  c o n t r i b u t e  t o  t h e  develop- 

ment o £  u r i n a r y  c a l c u l i  and k idney c t o n e s  (Leoschke,  l 9 6 5  a )  

due t o  h igh  e x c r e t i o n  o f  m i n e r a l s  through t h e  k idneys  simultan- 

e o u s l y  making t h e  u r i n e  a l k a l i n e  and t h e r e b y  c o n t r i b u t i n g  t o  

s t o n e  fo rmat ion .  On t h e  o t h e r  hand, s u f f i c i e n t  w a t e r  i n t a k e  

may d i m i n i s h  t h e  symptoms (Leoschke,  l 9 6 5  b ) .  

Eeoschke (1965 b )  summarizes t h e  o b s e r v a t i o n s  a l r e a d y  made i n  

o r d e r  t o  minimize t h e  i n c i d e n c e  o f  wet b e l l y  d i s e a s e  t h u s : -  

l .  Low f a t  - h i g h  c a r b o h y d r a t e  d i e t s .  

2 .  A v a i l a b l e  Ca/P r a t i o  = l:l. 

3. Good management t o  e n s u r e  t h a t  i n f e c t i o n s  a r e  a v a i d e d .  

4 .  E a r l y  s e p a r a t i o n  o f  k i t s ,  a s  " i n  a  number o f  c a s e s  it h a s  

been observed t h a t  80-90% o f  t h e  c a s e s  o f  w e t  b e l l y  symptoms 

i n  k i t  l i t te rs  c l e a r  up w i t h i n  t h r e e  days  o f  t h e  s e p a r a t i o n . "  

Limi ted  w a t e r  i n t a k e  may accoun t  f o r  t h i s  development  of 

w e t  b e l l y  d i s e a s e  symptoms, 

5. An i n c r e a c e d  w a t e r i n y  programme d u r i n y  f r o s t y  w e a t h e r .  

6 .  Althouyh t h e  main r e a s a n  seems t o  be  r e l a t e d  t o  n u t r i t i o n ,  

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

3 .  Recent o b s e r v a t i s n s  O P  t h e  c a u s a t i v e  f a c t o r s  i n  mink. --.w 

t i q a t i o n  on Dani 
, - -  

ski mink -------- f  a rms,  ----- 

I n  a  l a r g e - s c a l e  i n v e s t i g a t i o n  a n  a b o u t  3 m i l l i o n  mink s k i n s  

and on t h e  background o f  knowledge o f  t h e  compos i t ion  o f  t h e  

f e e d  a t  d i f f e r e n t  t i m e s  o %  t h e  y e a r ,  JuuS-Nielsen ( L 9 7 2  b )  

found t h a t  w e t  b e l l y  i s  c l e a r l y  c o r r e l a t e d  t o  n u t r i t i o n ,  Both 

t h e  c o n t e n t  o f  p r o t e i n ,  f a t ,  a s h  and w a t e r  i n  t h e  d i e t  i s  re- 

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

seems t o  be t h a t  t h e  p r o t e i n  q u a l i t y  and a c h  c o n t e n t  b u t  n o t  

f a t  ( i n  Banish mink f e e d )  a r e  h i g h l y  i m p o r t a n t  n u t r i t i o n a l  

f a c t o r s  i n  "wet b e l l y "  d i s e a s e  ( J u u l  N i e l s e n ,  l932  a ) ,  

Feed i n g r e d i e n t s  w i t h  p r o t e i n  ( f i s h m e a l ,  f i s h  o f f a l  and meat)  

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



I n g r e d i e n t s  c o n t a i n i n g  f a t  ( s l a u g h t e r h o u s e  o % f a l  such as 

s tomachs ,  l u n g s  and o t h e r  o r g a n s )  o f t e n  c o n t a i n  p r o t e i n  a s  

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

The c a u s a t i v e  n u t r i t i o n a l  f a c t o r  may be  b o t h  " p r o t e i n  dependent"  

and " f a t  dependent"  b u t  n o t  p r o t e i n  and f a t  a s  p u r e  s u b s t a n c e s  

b u t h  r a t h e r  a  f a c t o r  which i s  commonly s u p p l i e d  t o g e t h e r  w i t h  

p r o t e i n -  and f a t - c o n t a i n i n g  i n g r e d i e n t s .  M i n e r a l s  ( a s h )  and 

c o n n e c t i v e  t i s s u e  a r e  p o s s i b l y  o %  major  impor tance ,  

3 . 2 .  Gene t i c  f a c t o r s .  
- - - - - - m - - - - - - - - - - - - - - -  

Kuznecov & Biveeva (1970) very  c l e a r l y  showed t h a t  t h e  occur-  

r e n c e  o %  wet b e l l y  d i s e a s e  was de termined by a  k e r e d i t a r y  f a c t o r .  

R e c e n t l y  P a s t i r n a c  (1977)  reached t h e  c o n c l u s i o n  t h a t  w e t  b e l l y  

d i s e a s e  i s  a  v e r y  complex syndrorne i n  which g e n e t i c  f a c t o r s  

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

g e n e r a l l y  a l s o  env i ronmenta l  f a c t o r s  cornplete t h e  r o l e  o f  

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

3 . 3 .  N u t r i t i o n a l  f a c t o r s .  

Skrede  (1997) found t h a t  t h e  n u t r i t i o n a l  f a c t o r  was v e r y  marked. 

Feed ing  o f  d i e t s  w i t h  i n c r e a s i n g  amountc oE e x t r a c t e d  s sybean  

meal and d e c r e a s i n g  t h e  amounks o i  f i s h m e a l  l e d  t o  a  f a l l  i n  

t h e  o c c u r r e n c e  o f  w e t  b e l l y  from 2 . 1  ( a r b i t r a r y  u n i t )  t o  0.2 - 
o . o .  Skrede  (1977) concluded $ h a t  t h e  r e c u l t s  would i n d i c a t e  

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

o f  "wet b e l l y " .  H e  a l s o  s u g g e s t s  t h a t  t h e  l i p i d  f r a c t i o n  i n  

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

f o r  t h e  "wet b e l l y "  d i s o r d e r .  

4 .  Sorne o b a e r v a t i o n s  o f  t h e  c a u s a t i v e  f a c t o r s  i n  man. 

N u t r i t i o n a l  s u r v e x  s t u d i e s .  2.2.:~ - - - - -w - - -  

I n  many i n d u s t r i a l i z e d  and deve lop ing  c o u n t r i e s  u r i n a r y  c a l c u l i  

i s  a  problem o f  impor tance  i n  human h e a l t h ,  En T h a i l a n d  t h e  

f requency  of  b l a d d e r  s t o n e s  i s  v e r y  h i g h  and predominant  i n  

c h i l d r e n  arnong whom s t o n e s  a r e  found more f r e q u e n t l y  i n  boys 

t h a n  i n  g i r l s  ( H a l s t e a d  & V a l y a s e v i ,  l967 a ) .  On t h e  b a s i s  of 



studies of dietary habits in large areas with law and high 

incidence rates of bladder stones Valyasevi et al. (1967 a) 

reported significant differences in the way of feeding the 

infants l - 6 months after birth. Supplementation of sice gluten 

to the newborn infant probably lowered daily breast milk con- 

sumption and thereby intake o£ fluid. Halstead & Valyasevi 

(l967 b) further found, that the amounts of fich and dsinking 

water available influenced the freguency of bladder stones 

as shown in Table l. 

Correlation 06 positive episodes sf bladder stone with abundance 
of freshwater fish and drinking water in 44 villages, Ubol Pro- 
vince, l964 (Halstead & Valyasevi, l967 b). 

r stones 34/4,277 70/5,406 10%/4,743 2/214 5%/2,629 148/11,583 
per total 
persons 
s q l d  

Prevalence 8.0 l2.9 21.3 9.3 20-9 12.8 
per 1,000 

-t = Fi~h not availabILe for consquon daily o- sam1=9_lgr. 

-t-+ - Fish available l2 mn~s/year in qucintity sdficient for f 
comqtion . 

++i- = Excess fish for sale. 

4.2. Investiyatiows sn urinary excretion. ------------- --------P------- ---------p 

Valyasevi et a%, (l967 b) studied constituents in urine from 

children of 2 - l0 years of age in areas with different freguency 
sf bladder stone cases, In hyperendemic areas the results showed 

l. and were con- 

sistently higher. 

2. and were consistently 

lower . 
3. Concistently high oxalate and uric acid were 

observed. 



Later on Valyasevi & Dhanamitta (1967) ectablished %hat 43% 

of the infants under 45 days o% age in hyperendemic areas 

showed oxalate crystalluria in freshly voided morning specimens, 

whereas the condition wac not observed in infants in hypoendemic 

areas. 

Further studies (Dhanamitta et al., 1969) showed that orthophos- 

phate and fat-free powdered milk supp1ementations cignificantly 

reduced the occurrence of oxalcrystalluria (Table 2) and uric 

acid crystalluria (Table % ) ,  while supplementation of methionine 

or Vitamin B6 did not have this effect. 

Table 2. 

Occurrence of oxalcrystalluria in village infants following supple- 

mentation with a variety of substances (Bhanamitta et al., 

1967). 

Supplement No. of 
irifants No. of oc- No, s f  ex- No, of infants 

surrences aminations with crystal- 
1uria 

Placebo 1 7 ~  25 93 l7 

Orthophosphate 17 

Milk l7 

Placebo 14b 20 

Methionine 1 4  20 

Vitamin B, 

a There were l7 of the original 21 infants who showed oxal- 
crystalluria at some time during the study. 

b There were 14 of the original 19 infants who showed oxal- 
'crystalluria at some time during the study, 



Occurrence o£ uric acid crystalluria in village infants following 

supplementation with a variety of substancec (Dhanamitta et al,, 

1967) 

Supplement No, of Uric aeid crystalluria 
infants 

No, of oc- No. of ex- No. of infants 
currences aminations with crystal- 

luria 

Placebo ~5~ 22 83 l5 

Orthophosphate l5 6 7 3 3 

Milk l5 1 0  77 5 .................................................................. 
Placebo 16b 

Methionine l6 

Vitamin B 6 16 

a There were 15 of the original 21 infants who shswed uric acid 
crystalluria at some time during the study. 

b There were l6 of the original l9 infants who showed uric acid 
crystalluria at some time during the study. 

The mean urine pH rose from 5,9 during the contro% period to 9 . 2  

during the orthophosphate supplementation period, To show whether 

this was due to a phosphate effect or a pH effect sodium bicarbon- 

ate was administered for Q days. A rapid rise in urinary pH 

was obtained, but 9 out of 30 urine examinations still demon- 

strated oxalate crystals. Consequently the alkalinity of the 

urine is not involved in the disappearanee of oxalcrystal- 

luria . 
Similarly no change in urinary pH was observed during the milk 

supplementation period (Dhanamitta et al., l967 a), 

Supplementation with orthophosphate ("75 mg phocphorus per kg 

body weight daily) markedly decreased the excretisn of calcium 

and increased the excretion of urinary phocphate. Aecording to 

Valyasevi et al, (l967 c), oral ghosphate administration mayo 

l. Reduce tbe calcium absorption in the intestine, 

2, Diminish the resorptive procesces of bone by which calcium 

is released, or 

3. Encrease bone growth and utilizatisn of calcium. 



The eossible nutritional source of sxala 

Purther studies were carried out to find the possible nutritional 

and metabolic sources of oxalic acid and the possible role of 

phosphate on oxalate metabolism (Bhanamitta et al., 1969 b). 

4-hydroxy-L-proline (l25 mg/kg body weight daily) and ortho- 

phosphate (0.220 g Na2HP04 + 0.034 g KHZPOq/kg body weight daily) 

were introduced orally, Pt wac found that oxalate crystalluria 

was markedly increased and clumping of crystals sccurred after 

oral hydroxy-L-proline supplementatisn. The orthophosphate 

supplements reduced crystalluria and clumping within three days 

of supplementation (Bhanamitta et al,, l969 b) , 

Temporary wet belly disease is seen among mink kita around the 

time of weaning and in cold periodc during the autumn amowg male 

mink. %his is probably due to insufficient water uptake (Leoschke, 

l965 b). 

The above observations concerning crystalluria together with 

insufficient water uptake and excretion may be the reason  for 

the wet belly diseace to break out with clinical symptoms, 

More crsnical "wet belly" is seen during exposure to bacterial 

infeetions with Proteuc mirabilis (Pactirnac, %977), but %t 

is said that that the surface of the epithelia is disturbed in 

some way e.g. probably mechanically by crystalluria or bio- 

chemically during perisds of Vitamin A or sther deficlencies, 

Gunn (1966) has stated %hat in mink with wet belly disease 

85% are infected with Proteus rnirabilis. In addition it was 

found that heating of wet belly iiacli~eincg feed (Gunn, 1964) 

ctrongly decreased the sccurrence o% disease. 

According to BGrresen (1993) urinary diseaces generally diminish 

when ample water supply is avaklable and a consequently high 

excretion of water through the kidneys. 



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

f o l l o w i n g  a d m i n i s t r a t i o n  o f  ammonium c h l o r i d e  ( l  g  N H 4 C l  p e r  mink 

p e r  d a y )  (Leoschke ,  1 9 5 4 ) .  The e f f e c t  o f  ammonium c h l o r i d e  

i s  s u g g e s t e d  by Leoschke  (1954)  as a  consequence  o f  a  f a 1 1  i n  

t h e  u r i n a r y  pH, b u t  a c c o r d i n g  t o  Dhanami t ta  ( l 9 6 7  a )  u r i n a r y  

components  s u c h  a s  c i t r a t e ,  u r e a ,  K ,  Na, SO4, P 0 4 ,  C l  a n d  Mg 

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

p h o s p h a t e  and c a l c i u m  o x a l a t e  i n  w a t e r .  T h e r e f o r e  it seems 

more r e a s o n a b l e  t o  assume t h a t  t h e  e f f e c t  o f  s u p p l e m e n t a r y  

ammonium c h l o r i d e  inc reases  e x c r e t i o n  o f  u r e a  and  c h l o r i d e ,  t h u s  

c a u s i n g  a h i g h e r  u r i n a r y  volume and  i n c r e a s e d  s o l u b i l i t y  o f  

o x a l a t e  c r y s t a l s .  

6 .2 .  T h e o r e t i c a l   revent ti ve methods.  ------------------ 

F o r t u n a t e l y  Skuede (1977)  h a s  p u b l i s h e d  a n a l y t i c a l  r e s u l t s  on  

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

u sed  i n  e x p e r i m e n t s  w i t h  mink. 

T a b l e  4 shows t h e  a n a l y t i c a l  d a t a  on  t h e  b a s i s  o f  a v e r a g e  d a i l y  

i n t a k e  o f  h y d r o x y p r o l i n e  i n  r e l a t i o n  t o  t h e  o c c u r r e n c e  o f  w e t  

b e l l y  and  p r o t e i n  l e v e l  i n  t h e  f e e d .  

The o c c u r r e n c e  o f  w e t  b e l l y  r e l a t e d  t o  t h e  d a i l y  consurnpt ion o f  

h y d r o x y p r o l i n e  ( m g )  a n d  p r o t e i n  c o n c e n t r a t i o n  ( %  o f  r n e t a b o l i z a b l e  

e n e r g y )  . (Mod i f i ed  f rom S k r e d e ,  1977)  . 

P r o t e i n  Soybean meal  OH-Proline O c c u r r e n c e  o f  
c o n c e n t r a t i o n  in t a l ae  w e t  b e l l y  l )  

( %  o f  ME) ( %  o f  d ig .Pr0 te i r - i  (mg/day) s c o r e  

40 l 4 0  o .  l 

O (no  w e t  b e l l y )  t o  5  ( s e v e r e  w e t  b e l l y ) .  



: The occurrence of wet belly related to the consumption 
of hydroxyproline at different protein concentrations 
in the feed (Figures from Table 4 )  . 

From Graph l, chowiwg the occurrence of wet belly in rehation 

to daily intake of hydroxyproline, i% is obvious that the occur- 

rence of wet belly inereases with increasing hydroxyproline 

intake. But it may also be seen that the occurrence oE wet 

belly desreases with increasing protein contents ~f %h@ d.iet.gh.~s 

is due to an elevated urea excretjon thriugh the kidneys with 

increased protein contentc in the feed, implying lecs frequency 

sf crystalluria and a corresponding leasening sf  the frequency 

of wet belly cases. 

P t  may, therefore, be expectkd that with an inerease in the 

protein csntent sf the feed, tke maximal consumptian of hydroxy- 

prsline,without incidences of wet belly,could be iracreased as 

well. 

Hypothetical values for maximal consumption and maximal coneen- 

trations of hydroxyproline are given in Table 5. 



Hypothetical maximal values of hydroxyproline in the feed to 

avoid crystalluria and wet belly, etc. at different protein levels. 

(Computed from Skrede, 1977). 

Protein Protein Energy 
concen- intake intake 
tration Pntake l) Concentration 

( %  of faEl (g/day) (Kcal/day) (mg/day) ( %  of protein) 

1) Estimated from Graph 1. 

If the wet belly disease is to be avoided altogether, the content 

of hydroxyproline in the protein mus% not exceed 0.8 g per l00 g 

of protein in the feed; this is in agreement with the ana1ytical 

data on amino acid composition given by Skrede (1977p Table 5 ) .  

6.3. Practical  revent ti ve methods. 
m-------------- 

The observationc on urinary calculi, bladder ctonec, urinary in- 

continences and wet belly diceasecanalmost - if not totally - 
be explained from the occurrence of crystalluria, 

On the basis of the literature reviewed above, the nutritional 

aspects of wet belly disease -may in theory be colved by 

minimizing the eontent of hydroxyproline in the feed, and, %f 

crystalluria sGi1l oecurs under praetical conditionc, ammonium 

chloride or orthophosphate should be administered orally as 

a supplement. 

Wydroxyproline is found in the collagen fraetion of connective 

tissues, containing about 27% glycine and 14% hydroxyproline. 

Collagen is a ctructural protein found in all vertebrates, but 

i% is found in relatively larger proportions in large animala 

(horse, eattle and pigs) than in smaller animalc (fbsh and 

poultry). In diets for mink fish and poultry products chould 

therefore be used in preference to $hose from cattle, horses and 

pigs. But also fish offal - without the fillet - chould be 
used in limited amounts. 



Eggum (1969)  h a s  shown t h a t  t h e  b i o l o g i c a l  v a l u e  of  p r o t e i n  

i n  meat and bone meal d e c r e a s e s  w i t h  i n e r e a s i n g  amounts o f  

g l y c i n e  (ma in ly  a r i s i n g  from c o n n e c t i v e  t i s s u e )  and J u u l  N i e l s e n  

(1969) on  t h e  b a s i s  of  40 d i f f e r e n t  mink f e e d  r a t i o n s  c a l c u l a t e d  

t h a t  t h e  u t i l i z a t i o n  o f  p r o t e i n  i n  f e e d  (NPU) d e c r e a s e s  w i t h  

i n c r e a s i n g  c o n t e n t s  o f  a s h  (o f  s k e l e t a l  o r i g i n )  and t h e  f o l l o w i n g  

e q u a t i o n  i s  g i v e n :  

NPU = 80.75  - 1.20  x  g  a s h / l 0 0  g  d r y  m a t t e r  ( n  = 40, r = 0.72 ,  

I f  t h e  c o n t e n t  of  h y d r o x y p r o l i n e  and c o n s e q u e n t l y  t h e  c o n t e n t  

o f  g l y c i n e  and t h a t  o f  a s h  is  reduced  i n  o r d e r  t o  p r e v e n t  t h e  

o c c u r r e n c e  o f  w e t  b e l l y ,  t h e n  t h e  b i o l o g i c a l  v a l u e  of  t h e  p r o t e i n  

i n  t h e  f e e d  r a t i o n  i s  i n c r e a s e d  and t h e  r e q u i r e m e n t s  f o r  c r u d e  

p r o t e i n  i n  t h e  f e e d  may be  d i m i n i s h e d .  

During t h e  l a t e s t  y e a r s ,  t h e  f e e d i n g  t r a d i t i o n  i n  Denmark h a s  

changed t o  u s e  o f  r a t h e r  more whole  f i s h  s i l a g ë ,  c o n s e r v e d  w i t h  

s t r o n g  m i n e r a l  a c i d s ,  i n s t e a d  o f  o f f a l  from p i g  and c a t t l e  

s l a u g h t e r h o u s e s .  From T a b l e  6  i t  c a n  b e  s e e n  t h a t  t h e  f r e -  

quency o f  s k i n s  w i t h  pronounced w e t  b e l l y  h a s  d i m i n i s h e d  d r a m a t i c -  

The f r e q u e n c y  o f  s k i n s  w i t h  pronounced w e t  b e l b y  s o l d  a t  Ban i sh  

Fur  S a l e s .  

P e r i o d  T o t a l  nurnber P e r c e n t a g e  of 
of  male  c k i n s  male s k i n s  

1968/74 ( a v e r a g e )  

1974/75 

1975/76 

T h i s  r e s u l t  i s  expec ted  from t h e  i n f o r m a t i o n  found i n  t h e  l i t e r a t u r e  

c i t e d  above .  

7 .  Conc luc ion .  

The p rob lems  o f  u r i n a r y  c a l c u l i ,  u r i n a r y  i n c o n t i n e n c e  a n d  w e t  

b e l l y  d i s e a s e  a r e  t h o u g h t  t o  b e  c a u s e d  by t h e  c o n t e n t  of hydrox-  

y p r o l i n e  i n  t h e  f e e d .  To p r e v e n t  t h e  o c c u r r e n c e  o f  w e t  b e l l y  



etc. the theoretical value of maximal hydroxyproline concentra- 

%ion in the protein should not exeeed 0.8 g hydroxypro%ine/lOO g 

protein, but if %his is not possible under practical conditions, 

orthophosphate should be added to the feed in order to diminich 

the frequency of disease incidence. 

Water supply is also considered to be of importance in the 

prevention of wet belly disease. Water must be freely avail- 

able during the whole year, but espeeially in the period around 

weaning and during the winter time. 
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IN TRANSFORMED NONPRODUCER MINK CELLS , 

A.H. Sliski, M. Essex, Dept, of Microbiology, Harvard University 

School of Public Health, Boston, Massachusetts 02115, USA. 

C. Meyer, G. Todaro, Lab. of Vira1 Carcinogenesis, Natlecancer Inst,, 

Bethesda, Maryland 20014, USA. 

The feline oncornavirus - associated cell membrane antigen (FOCMA) 
is a target for naturally occurring immunity that protects the cat 

against development of fibrosarcoma and leukemia. Feline sarcoma 

virus-transformed "nonproducer" mink cells express high levels of 

FOCMA, but not of the major vira1 structural proteins. Transfor- 

mation of the same cells by marine sarcoma virus, or infection 

with feline leukemia virus, which is nontransforming for epithelial 

or fibroblastic cells, did not induce FOCMA. Thus, FOCMA expres- 

sion in mink lung cells is specifically associated with trans- 

formation by feline sarcoma virus. 

SCIENCE, Vol. 196, 1977, 1336-1338. 
4 photos, 1 table. 

Authors abstract . 

MERCURY AND MINK. 

I. THE USE OF MERCURY CONTAMINATED FISH AS A FOOB FOR RANCH MINK. 

G. Wobeser, N.O. Nielsen, B. Schiefer, Dept, of Vet, Patholog-y, 

Western College of Vet. Med., University of Saskatchewan, 

Saskatoon, Saskatchewan, S7N oWo, Canada. 

Mercury pollution of natural waters has been recogmized in many 

areas of the world, Intoxication from the consumption of con- 

taminated fish from these waters has been reported in humans, cat 

and sea birds (5). 



An understanding of the possible hazards of mercury in fish for 

piscivorous animals is important becanse freshwater fish are used 

as a large portion of the diet of ranch mink in some areas of 

Canada and such information would also be of value in assessing 

the risk to wild piscivorous animals dependent upon fish from 

contaminated waters. The present experiment was designed to 

study the safety of fish from a polluted water body as a dietary 

constituent for ranch mink. 

Adult female and juvenile ranch mink were fed rations containing 

50 and 75% of fish containing 0.44 ppm total mercury over a 145 
day period. There was no clinical os pathological evidence of 

intoxication in these animals and mercury concentrations in tissue 

appeared'to be at a level below that associated with toxicity. 

Canadian Journal of Comparative Medicine, 
Vol. 40, no.1, January 1976, 30-33. 
1 table, 8 references. 

Authors introduction and 
abstract . 

MERCUNY AND MINK. 

II. EXPERIMENTAL METHYL MERCUW INTOXICATION. 

G. Wobeser, N.O. Nielsen, B. Schiefer, Dept. of Vet, Pathology, 

Western College of Veterinary Medicine, University of 

Saskatchewan, Saskatoon, Saskatchewan S7N oWo, Canada, 

Adult female mink were fed rations containing 1.1, l,$, 4.8, 8.3 
and 15.0 ppm mercury as methyl mercury chloride over a 93 day 
period. Histopathological evidence of injury was present in all 

groups. Mink fed rations containing 1,8 to 15.0 ppm mercury 

developed clinical intoxication within the expesimental period. 

The rapidity of onset of clinical intoxication was directly rela- 

ted to the mercury content of the ration. Mercury concentration 

in tissue of mink which died were similar, despite differences in 

mercury content of the diets and time of death. The average mercury 



concentration in the brain of mink which died was 11.9 ppm. 

The lesions of methyl mercury poisoning are described and criteria 

for diagnosis are discussed. 

Canadian Journ. of Comparative Medicine, 
Vol. 40, no. 1, January 1976, 34-45. 
lo photos, 3 tables, 35 references, 

Authors abstract. 

MERCURY POISONTNG IN A WILD MINK. 

G. Wobeser, Dept. of Veterinary Pathology, University of Saskatche- 

wan, Saskatoon, Saskatchewan SqN oWo, Canada, 

M. Swift, Dept. of Biology, University of Saskatchewan, Saskatoon, 

Saskatchewan S7N oWo, Canada. 

Although aquatic mercury contamination is widespread and high 

concentrations of mercury have been detected in a variety of 

piscivorous birds and mammals from several areas of the world, 

clinical mercury intoxication of such animals has been reported 

only from Japan and Cweden, The present case is the result of a 

fortuitous encounter by one of us (M.S.) with a clinically-sick 

wild mink (~ustela vison) near a river known to be contaminated 

with mercury, 

Mercury poisoning was diagnosed in a clinically-il1 wild mink 

(~ustela vison) on the basis of clinical signs, histopathologic 

lesions and tissue mercury concentrations, The probable source 

of mercury was through ingestion of fish from the nearby South 

Saskatehewan River which is known to be contaminated with mercury. 

This is believed to be the first documented case of mercury in- 

toxication of a wild animal in North America. 

Journ. of Wildlife Diseases, Vol, 12, July 1976, 335-340. 
4 photos, 1 table, 20 references, 

Authors introduction and abstract. 



PREVALENCE OF COCCIDIA IN DOMECTIC MINK IN WISCONSIN. 

William J, Foreyt and A.C. Todd, Dept, of Veterinary Science, 

University of Wisconsin, Madison, Wisconsin 53706, USA. 

Five species of coccidia: Eimeria vison, E. mustelae, E, hiepei, 

Isospora laidlawi, and I. bigemina have been reported from mink, 

but few other reports about coccidia in mink have been published 

since the mink industry changed from pens on the ground to elevated 

pens with wire bottoms, 

Because of the potential importance of coccidiosis in domestic mink, 

a study was done to determine the prevalerice and distribution of 

coccidial species in Wisconsin. Between June and September 1975, 

lo to 19 fresh fecal samples were randomly collected from indivi- 

dual mink in elevated pens on each of 29 ranches throughout the 

state. 

Oocysts were detected on all ranches and in 173 of 323 (54%) mink 

samples collected from the 29 locations. 

Three species, I. laidlawi, E. vison, and an undescribed Eimeria 

sp. were detected on go%, 62%, and 66% of the ranches, respectively. 

Mixed infections were present on all ranches except four. 

These studies found that the coccidia of domestic mink in Wisconsin 

are prevalent and widespread. 

Journal of Parasitology, Vol. 62, noe3, 1976, 496, 

Ref, G ,  J~rgensen. 



ANTICOCCIDIAL ACTIVITY OF EIGHT COMPOUNDS IN DOMESTIC MINK 

W.J. Foreyt, A,C. Todd, G,R. Hartsough, Dept. of Veterinary 

Microbiology, Washington State University, millman, 

Wa 991639 USAe 

Eight compou~ids were tested for anticoccidial activity in 44 
domestic mink (~ustela vison). A treatment group consisted of 4 
mink exposed to 2 inoculums of sporulated oocysts on day o and 

day 22 of the experiments. Each inoculum contained 2,000 Isospora 

laidlawi, 2,000 Eimeria vison, and 2,000 Eimeria sp. On compound 

was administered to each treated group; a control of 4 juvenile 
mink and a control group of 4 adult mink were designated. All 

treatments were given each day for 30 days after the initial exposuse, 

except lincomycin which was administered for 14 days. 

In juvenile mink (3 to 4 months old) , amprolium at dose level of 
0.012% and sulfaquinoxaline at dose level of 0~024% in the water 

inhibited almost all of the oocyst production when compared with 

that of the control group. Lincomycin injected at dose level of 

5 mg/day/mink was ineffective in suppressing oocyst production. 

In adult mink (2 to 4 years), rnonensin sodium at dose level of 

0.012% a commercial antibiotic-sulfonamide mixture at dose level 

of 0.49%~ and lasalocid sodium at dose level of o,ol% in the feed 

inhibited almost 100% oocyst production. Lasalocid sodium at 

dose level of 0.10% in the feed was lethal to 3 of 4 mink, Sulfa- 

methazine at dose level of 0.014% and sulfathiazole at 0.014% in 
the feed had limited anticoccidial activities, 

Am. J. Vet, Res., Vol. 38, no.3, March 1977, 391-394. 
2 tables, 17 references. 

Authors summary, 



COMMUNICATION. ------------- 

From Norsk Pelsdyrblad no. 1, 1977. 

NEW EEADER OF FUR ANIMAE RESEARCH AT THI3 VmERSNARY UMIVERCITY 

OF NORWAY, 

Dr. med. vet. Ordin M, Maller has been 

appointed Reader in Fur Bearing Animal 

diseases at Vet, University in Norway as 

leader of the research farm for fur bearing 

animals in Heggedal, 

Dr. Maller succeeds Dr, Helgebostad who 

retired on the 1st August, Dr, Mmller 

graduated from N,V.H, in 1970. He is 

from Rogaland. As a lad he worked on his 

father" mink farm and has therefore a 

solid background in progressive fur production, It was natural 

that he should decide to specialize in fur bearing animals and 

reproduction problems, 

After he graduated, Dr, M ~ l l e r  worked as research student at the 

Institute for Reproduction Physiology at N,V,H, This resulted 

first in a masters degree and later a doctors degree on the subject 

"Studies on Plasma Progesterone and Ovarian Morphology in mink and 

Blue ~ o x " , i n  which he describes the location and pattern of pro- 

duction the sex hormone progesterone. The hormone progesterone 

has a central place among the hormones which control the functions 

of the sex organs, especially during heat and psegnancy. These 

investigations are very important in that they form the basis for 

further investigations into the many reproductive problems to which 

fur bearing animals are subject, 

Dr. M ~ l l e r  was a frequent visitor to the research farm at Heggedal 

while he was working on his doctoral thesis, since his experimental 

animals were obtuined and kept there, 



Now t h a t  D r .  Maller has taken over the  leadership  of t h e  experimental 

work with f u r  bearing anirnals a t  N.V.H. ,  we can expect revolu t ionary  

i n v e s t i g a t i o n s  i n t o  the rnany s t e r i l i t y  problems which f u r  bearing 

animal s  have, 

We send him our bes t  wishes i n  h i s  new pos i t ion  and hope t h a t  he 

f i n d s  i t  an i n s p i r i n g  and f r u i t f u l  one. 

Refe r  t o :  WR-21-77 5 / 3 / 7 7  
L. C. Y a r r i s ,  ( 4 1 5 )  486-3602 
W. J. Whorton, (41 5 )  486-3350 

Western Region 
Agricultural Research Service 
U . § .  Department o f  Agricirlture 
2850 Telegrcmph Avenue 
Berkeley, California 94905 

M I N K  DISEASE SERVES AS A MODEL FOR STUDY OF HUMAN MUSCULAR DYSTROPHY: 

A new disease i n  mink has been i d e n t i f i e d  as a form o f  muscu la r  dys t rophy .  

S tudy ing  mink a f f l i c t e d  w i t h  t h i s  d isease c o u l d  p rov ide  b e t t e r  unders tand ing  

and p o s s i b l y  t rea tment  o f  t h e  d isease i n  humans, says t h e  U.S. Department o f  

A g r i c u l  t u r e  (USDA). 

Flt!sci:lar dyst rophy i s  a d isease  which p r o q r e s s i v e l y  wastes muscles i n  the  

body, impar ing  muscle s t r e n g t h .  The d isease a f f e c t s  ove r  250,000 persons i n  

t h e  U n i t e d  S ta tes .  Though i t  has l o n g  been recognized, l i t t l e  i s  understood 

a b o u l  t h e  t rea tment  f o r  muscular  dyst rophy.  

Tke newly i d e n t i f i e d  mink d isease i s  a h e r e d i t a r y  d i s o r d e r  a f f e c l i n g  s k e l e t a l  

muscles th rsughout  t he  body. The mink d i s o r d e r  s t r o n g l y  resembles human muscu1ar 

dys t rophy ;  bo th  cl i n i c a l  and l a b o r a t x r y  chqnges o f  e l  evated musel e enzymes i n  

t h e  serum and t h e  severe d e s t r u c t i v e  changes p resen t  i n  t h e  s k e l e l a l  nusc le .  

Us ing  an animal as a g e n e t i c  model o f  a human d isease p r o v i d e s  rnedical 

researchers  much g r e a t e r  o p p o r t u n i t i e s  t o  s tudy  t h e  d isease and exper iment  w i t h  

t rea tments  than they  would have u s i n g  o n l y  human p a t i e n t s .  



The mink d i so rde r  i s  h e i n g  s t u d i e d  by v e t e r i n a r i a n s  Gera ld  A. Hegreberg and 

Steven L. ~ o r t o n  of Washington S t a t e  U n i v e r s i t y  and John R. Gorham o f  USDA's 

Agr i cu l  t u r a l  Research Serv ice,  a l  l a t  P u l  lman, Washington. 

Recieved from John R. Gorham, U.S. dept. of Agriculture, 

Western Region, Pioneering Research Laboratory, 

202 Wegener Hall, WSU, Pullmann, WA 99164, USAe 




