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RINGWORM I N  NUTRIA AND ITC CONTROL WITH "MENTAVAK" VAC- 
CINE, L . I .  N i k i f o r o v ,  A.M. L i t v i n o v .  (Mro l i kovods t vo  i Zvero-  
v o d s t v o ,  5, 21, 1984.). I n  RUCS. Code 9-0. 
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Per  Henriksei- i ,  H. Monni-up-Madsen, I b J. C h r i s t i a n s e n .  (Dansk  
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Th ings  develop. Also i n  the w o r l d  of f u r  an imal  p roduct ion  eve ry th ing  
-except of the p r i ces  j us t  now - increase. The research work a n d  the 
b a s i c a l  science r e g a r d i n g  f u r  an imal  p roduc t ion  has, i f  we count  on the  
number of repo r t s  abstracted i n SC I  ENT I  FUR, increased extremel y  d u r i n g  
the la tes t  years .  

AS t h e  e d i t o r  of SC IENT IFUR my wor r ies  does not go fo r  the  r i s k  of less 
m a t e r i a l  f o r  p u b l i c a t i o n ,  bu t  on l y  to  wh ich  degree the many impor tant  
r e s u l t s  f rom the research w i l l  be u t i l i z e d .  T h i s  concern ,  i s  not o n l y  
based on the  s t i l l  I  imi ted number of readers  of SCIENTIFUR, b u t  on l y  
of t he  f a c t  t h a t  a great  number of these repor t s  a r e  w r i t t e n  i n  " d i f f i c u l t "  
languages.  

Of t h e  285 repor ts ,  represent ing  2383 pages, abs t rac ted i n  SC I  ENT I  FUR 
i n  1985,  34% were w r i t t e n  i n  Eng l i sh ,  22% i n  Scand inav ian o r  o the r  West 
European languages,  and  44% w r i t t e n  i n  Russian o r  other Eastern  European 
languages.  

Look ing  c loser  on t a b l e  1 ,  I  t h i n k  that the  readers  wi l  l  agree t h a t  under  
the most p o s i t i v e  circumstances o n l y  50% of the  sc ien t i f i c  repo r t s  a r e  
a v a i l a b l e  f o r  the  ac tua l  users, a t  least i n  the Scand inav ian a n d  E n g l i s h  
speak ing  count r ies .  

Tab le  1 .  The number, language,  a n d  volume of repo r t s  r e g a r d i n g  f u r  
an ima l  ~ r o d u c t i o n    re sent ed i n SC I  ENT I  FUR 1985. 

Type of Language of the Number 
i n fo rma t ion  repor t  of repo r t s  of pages 

O r i g i n a l  
repo r t s  Eng l  i s h  17 60 ............................................................................. 
Abs t rac ts  Eng l  i s h  98 86 l 

Scand inav ian 4 7 406 
Russi an  80 41 7 
Other Europ. ,East 4 3 300 
Other Europ.,  West 16 397 
Asial-:, F a r  East 1 2 

Tota l ,  a b s t r a c t s  285 2383 a v e r .  8.4 

Ti  t les  Eng l  i s h  62 23 1 
Scand inav ian 5 9 21 9 
Russian 43 250 
Other Europ. ,East 16 6 1 
Other Europ. ,West 6 5 407 
Asia /Far  East 4 3 2 

Tota l ,  t i t l e s  249 1200 aver .  4,8 

Total  i n fo rma t ion  g i v e n  1985 '* 551 3643 aver .  6.6  
--- ----- 

'Q books of t o ta l  739 p p  not inc luded.  



I f  you also inc lude  repc r t s  on ly  g iven b y  t i t l e s  the conclusion i s  t h a t  
about 2000 pages of repor ts  r e g a r d i n g  research i n  f u r  an imal  product ion 
w i l l  not be a v a i l a b l e  f o r  50% of the ac tua l  users. 

Based on my knowledge to  the Scandinavian money spent on research i n  
f u r  animal product ion  each page of repor ts  - i n  average - represents 
an  investment of a t  least 1,500 US$. Th is  t e l l  us  t h a t  sc ien t i f i c  know- 
ledge r e g a r d i n g  f u r  an imal  product ion to a v a l u e  of a t  least  3 mi I I  US$ 
i s  on ly  u t i l i z e d  b y  50% of the potent ia l  users i n  1985. How i t  should 
be wi thout  the in format ion g i ven  d u r i n g  SCIENTIFUR i s  h a r d  to t h i n k  about. 

The background f o r  my w r i t i n g  these fac ts  i s  t h a t  I  can h a r d l y  under- 
s tand  tha t  the breeder organ izat ions  wi l l  accept t h a t  there  in ternat ion-  
a l l y  i s  spent about 6 mi I l  ilS$ per  year  fo r  research r e g a r d i n g  f u r  animal  
product ion  of wh ich on ly  50% can be u t i  l i zed because of the language 
b a r r i e r .  

Why not o f fe r  about 10% of t h i s  amount i n  cooperat ion f o r  ensur ing u t i -  
l  i za t  ion of 100% of the research money spent? 

I  have to ask you because of ou r  negat ive  experiences from t r a n s l a t i n g  
the Danish book MINK PRODUCTION in to  Eng l ish .  T h i s  mat ter  have learn t  
us  tha t  noth ing i n  the d i rec t ion  of t rans la t i on  serv ice  can be sat up  
b y  SC IENTIFUR wi thout  i n te rna t iona l  guaran ty  f o r  use OP the  service. 

I  d o n ' t  need an  expensive ca lcu la to r  f o r  conv inc ing  myself  where some 
of the investments have  t o  be spent - bu t  i t  i s  up  to  you to eva luate  
how f a r  you w i l l  compensate some of the p r i c e  reduct ions  d u r i n g  bet ter  
u t i  l  i za t i on  of the knowledge present. 

HAPPY NEW YEAR. We have  s t i  l  l  more than  2000 copies of MINK PRODUC- 
TION fo r  sale! 



Original Report 

Stress Efkcts on circulating eosinophil 
Leukocytes, breeding Performance, and 
reproduetive SuccesS of Ranch Mink 
LezfLnu Je@esen and Knud Erik Heller, Institute of Population Biology, 
Copenhagen University, Universitetsparken 15, DK 2 100 Copenhagen, Denmark 

Summa ry 
Male and female ranch mink were exposed t o  
immobility stress treatment once a day for a 
period of two months starting before mating 
and ending just before delivery. Level of cir- 
culating eosinophil leukocytes varied throug- 
hout the period being highest in males during 
breeding and highest in females during 
pregnancy, but irrespective of time it was in- 
creased by the stress treatment, and it may 
serve, therefore, as a measure of the imposed 
stress. Mating behaviour was not affected by 
the stress treatment. Reproductive succes was 
slightly impaired by the stress. 

Introduction 
Iinmobilization as an experimeiltal stressor 
leads to marked physiological and behavioural 
changes in juvenile ranch mink. Repeated ex- 
posure to immobility stress is followed by in- 
creases in circulating eosinophil leukocyte le- 
v e l ~  and by decreases in motor activity and be- 
havioural responsiveness iii a novel stimulus 
situation (Heller and Jeppesen, 1 985). 

T h e  number of circulating eosiilophils in 
juvenile mink is approximately doubled after 
stress repetition, and significant increments 
are still apparent 3 days after termination of 
the stress, whereas the behavioural changes 
disappear within 2 days after stress termi- 
nation. 

The  purpose of the present experiment was 
to determine effects of repeated sessions of 
immobility stress on eosinophil levels and be- 
haviour in adult mink. 

If repeated stress iilduces elevations of eo- 
sinophil levels in adult animals to the same de- 
gree as in juveniles, eosinophil determination 
may be incorporated in practical methods for 
assessing proloilged stress in ranch mink at all 

ages. 'I'ht. deci-eases i i i  behavioural respon- 
si\.eiiesc i i i  ;i iiovel stimulus situation observed 
i i i  juveiiilt iiiiiik may reflect increases i11 fear 
inoi i\.at ioii ( I I o I l ( ~ r  and , / r> / t l~r . . \ c ' j l .  1985), and if 
this interpretati011 is c.ol.r(hc.t, repeated immo- 
bilizatioiis co~ild be expec.ted to affect other 
and more specific: type5 of' behaviour. For 
adult aiiimals, behaviour related to breeding 
is of particular biological and commercial im- 
portancy, aiid therefore we chose to test ef- 
fects of repeated immobility stress on selected 
elements of the breeding behaviour and on 
subsequeiit reproductive success. 

Materials and methods 
The  animals of this study were 64 female and 
16 male pastel mink born in may 1984 and 
raised under conventional danish farm condi- 
tions at Natl. Inst. of Aiiimal Science, Dept. of 
Fur Bearing Animals, DK-3400 Hillerad, 
Denmark. 

At the age of 8 months, all animals were 
separated arid housed singly in standard wire 
cages ( 3 0 ~ 4 5 x 9 0  cm) for a minimum of five 
weeks prior to experimental treatment. Each 
of the 16 males were placed alternating with 4 
females in adjoining cages. The  animals were 
equally divided into an undistdurbed control 
group and a11 experimental group assigned 
for immobility stress treatment (males: n = 8; 
females: 11 = 32). 

Iiidividual oile h immobilizations in mink 
traps were performed once a day from 2/2 to 
11/4 1985. Two times during this period, 7 /  
3-8/3 and 21/3-22/3, all females were given 
access to tl-ie adjoining males and elements of 
the sexual behaviour were observed. Females 
not accepting matillg attempts from their ad- 
joining male were paired with other males of 



the same experinleiltal group, but behaviou- 
ral recordings were not performed in these 
cases. 

Reproductive success was calculated for all 
females and related to experimental treat- 
ment. 

Fifty mm3 bloodsamples wTere collected one 
day prior to the beginning of experimental 
treatment (1/2), intervening the two male/ 
female confrontations (14/3), two months af- 
ter the beginniilg of treatment for the males 
(2/4), and at the end of treatment (1 1/4), 
three weeks before expected deliveries. The  
samples were taken at the saine time of day 
during a 2 h period immediately before stress 
treatments. Individual eosinophil leukocyte 
levels were determined according to the 
method described by Zarrow et al. (1964). 

Fig. 1. EffPcts of ivzmobilitj stress 072 mean circulating 
eosi~zofihil leulcocjte lez~els i n  female and male rnilzk. 

Results 
T h e  effects of repeated immobility stress on 
mean circulating eosinophil leukocyte levels 
are shown for both sexes in Fig. 1. Mann- 
Whitney U-tests, two-tailed, (Siegel, 1956) re- 
vealed that (1) immobility stress increased eo- 
sinophil levels in both females (p t0 .001)  and 
males (p<0.05) at all bloodsampling dates; (2) 
control as well as stress values were signifi- 
cantly changed during the period for both 
sexes: females reaching lowest control levels 
(p<O.OOi) between the two male/female con- 
frontations o11 14/3 and highest control and 
stress levels (p<0.001) at the end of the 
period on 11/4; males reaching highest stress 
levels ( p t 0 . 0 2 )  between the two male/female 
confrontations on 14/3 and lowest control le- 
v e l ~  (~ (0 .05 )  on 2/4 and 1 1/4; and (3) there 
were no significant sex differences in eosino- 
phil levels one day prior to the beginning of 
stress treatment o11 1/2, but the males re- 
ached higher control and stress levels 
(p t0 .001)  between the two male/female con- 
frontations on 14/3 and lower levels 
(p t0 .001)  at the end of treatment on 11/4. 
Table 1 shows repeated stress effects on ele- 
ments of the sexual behaviour during the two 
male/female confrontations on 7/3-8/3 and 
21/3-22/3. Statistic evaluations of the data 
revealed no significant differences between 
coiltrol arid experirnental animals in any of 
the two confroiltations. 

T h e  reproductive success of control versus 
experimeiital animals is shown in Table II. 
There were no significant differences be- 
tween the two groups with respect to number 
of litters delivered or number of pups per lit- 
ter, but there was a higher infant inortality in 
the experimental group as evidenced by signi- 
ficant fewer pups per litter at weaning 
( p t 0 . 0 1 ,  Median test, two-tailed (Siegel, 
1956)) and significant more deaths among 
pups in the experimental group ( ~ ( 0 . 0 2 ,  X2- 
test, twotailed). 

Table l. EffPcts of immobilitj stress olz breecling behaviour in mink. 
C: Control. E: Experii~lental. 

1. confrontation 2. confrontation 
C E C E 

Number of pairs observed 32 32 3 2 32 
Number of pairs with intromission 25 24 23 22 
Mean latency to intromission (min) 14.2 14.4 17.8 15.0 
Mean duration of intromission (min) 37.0 42.2 68.6 66.1 



Table 2 .  EffPcts of immobilitj stress 072 reflrocluctive 
success in  mi)zk. 
C: Control. E: Exflerinze7ztal. 9 f l  <O. 0 1  Median 
test. +p<0.02 X' test. 

Number of females observed 32 3 2 
Number of litters delivered 2 6 3 1 
Average littersize at  delivery 6.2 5.5 
Average littersize at weaning 

(6 weeks) 5.1 3.85 
Number of litters with dead pups 12 2 O 
Number of dead pups 28 52+ 
Infant mortality (x) 1'9.2 30.2 

Discussion 
T h e  present study demonstrates that repeated 
immobility stress has the same facilitatory ef- 
fects on circulating eosinophil levels in adult 
mink as in juvenile animals (Heller and Jeppe- 
sen, 1985). This finding supports the sugges- 
tion proposed in the above cited study that 
eosinophil determination might be incorpor- 
ated as an useful procedure for assessing stress 
in mink. It  must be emphasized, however, that 
the present results give no information about 
the stability of the eosinophil stress response 
in adult animals. In juveniles, stress induced 
increments in eosinophil levels are still appar- 
ent 3 days after termination of repeated 
stress. It  must also be noted that the relation- 
ships between stress and eosinophil levels 
found here are based on experiments using 
immobility stress as the stressful experience, 
and that we do not knowwhether Gther &es- 
sors more relevant to modern fur animal pro- 
duction have similar effects on circulating eo- 
sinophils in adult mink. In juveniles, social 
stress affects circulating eosinophil levels in 
the same drection as repeated immobility 
stress g e f i e s e n  and Heller, 1985), but a similar 
effect of social stress has not been established 
for adult animals. T h e  present finding of in- 
creased eosinophil levels in response to ex- 
perimental stress contradicts the earlier con- 
sideration that stress in animals is generally 
reflected by decreased levels of eosinophils 
(Christian, 196 3; Barnett, 1 964). Differences in 
the eosinophil response to stress depending 
on temporal characteristics of the stress could, 
however, account for this discrepancy. I11 our 
previous study on juvenile mink (Heller and 
Jeppesen, 1985), we found pronounced de- 

creases in circulating eosinophils in response 
to acute stress, but marked changes in the op- 
posite direction in response to repeated stress. 
The  acute drop in eosinophil levels could re- 
flect a migration of eosinophils from blood 
into tissues, and the increases following re- 
peated stress could be indicative of stress in- 
duced mobilization of new eosinophils from 
the bone marrow. Whatever the underlying 
mechanism may be, the changes in circulating 
eosinophils in response to stress clearly de- 
pend on the duration and perhaps the severity 
of the experienced stress, and this, of course, 
explains the different results obtained by us- 
ing different experimental procedures. Pro- 
vided tlie eosinophil levels revealed here do 
reflect actual levels of experienced stress, sev- 
eral additional points could be made from the 
present data. 

Thus, it appears that male mink experience 
more stress than females during the breeding 
period (14/3 measures). This could tenta- 
tively be explained by more physical exhaus- 
tion of males in courtship and copulation with 
four females, although other interpretations, 
of course, may be relevant. 

Following the same line of argumentation, 
female mink appear most stressed during 
pregnancy ( l  l / 4  measures). This could be ex- 
plained by the increased level of estrogen dur- 
ing pregnailcy, in that estrogen is known to 
stimulate physiological responses to stress 
(Broverman et al., 1974). T h e  relatively low 
levels of eosinophils in females during the 
breeding period (1 4/3 measures) indicate low 
stress levels in this period. High stress levels 
decrease behavioural responsiveness in a 
novel stimulus situation (Heller, 1985; Heller 
and Je@ese?z, 1985), and this would tend to 
increase females propensity to avoid males 
and thereby impair successful copulation. Low 
stress levels during the breeding period, oil 
the other hand, may be regarded as a biologi- 
cal adaptation developed to improve mating 
by reducing fear in the females. Relatively low 
levels of eosinophils have also been found in 
female mink during the breeding period by 
Gilbert and Bailej (1969) using differential leu- 
kocyte counts. These authors, however, inter- 
preted low eosinophil levels as indicative of 
high stress levels; all interpretation which 
might be false i11 the light of the results ob- 
tained in the present study. Comparing eosi- 
nophil levels in visually isolated and non-visu- 
ally isolated females, Gilbert and Bailej (1 969) 



found lowest eosinophil levels in visually isol- 
ated females during anoestrus, but highest le- 
v e l ~  in these females during oestrus in the 
breeding period. Visual isolation, therefore, 
seem to reduce experienced stress during 
anoestrus, but increase stress during breed- 
ing. An effect which could reflect increased 
sociality in females during breeding as indi- 
cated by the apparent low stress levels among 
females during breediilg in the present study. 

Despite the pronounced effects of repeated 
immobility stress on circulatirig eosinophils in 
both males and females, breeding perform- 

A 

ance was left unaffected by the experimental 
treatment. It is possible that relatively low 
stress levels in the females during the breed- 
ing period, as discussed above, could account 
for this lack of stress effects on behaviour; or, 
in more general terms, that the biological 
priority of sexual behaviour in mink is so high 
that even prolonged stress can not disturb the 
behavioural performance. 

Irrespective of the lack of stress effects on 
behavioural performance during the breeding 
period, repeated stress had effects on the ulti- 
mate reproductive success. There were no dif- 
ferences between control and experimental 
females with respect to the number of pups 
delivered, but infant mortality was signifi- 
cantly higher in the experimental group. This 
could be explained by stress induced changes 
in physiological conditions for embryo devel- 
opment, or changes in maternal performance 
including lactation and nursing behaviour. 
However, the gross effects of daily immobili- 
zations during breeding and pregnancy on the 
reproductive success were only slight, and this 
may indicate a high degree of adaptation ca- 
pacity to stressful experiences in ranch mink. 
Subsequent examinations of the surviving off- 
spring support this suggestion. There were no 
differences between offspring from the con- 
trol and experimental groups in juvenile tests 
of circulationg eosinophil levels and behaviou- 
ral responsiveness neither in control nor ex- 
perimental stress situations. This is in marked 
contrast to the repeatedly observed effects of 
prenatal stress on subsequent physiological 
and behavioural responses of rodents iil con- 
trol and stress situations VoffP, 1978). 
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ROLE OF PROLACTIN I N  THE PWOTOPERIODIC CONTROL OF MOULTING 
IN THE MINK (MUSTELA VICON), 

L .  Mar t i ne t ,  D. A l l a i n ,  C .  Weiner. 

Beg inn ing  a t  the  summer solst ice a d u l t  female mink  were m a i n t a i n i n g  in 
long- o r  shor t -day photoperiods a n d  treatec! wi t h  bromocr ipt  i n e  o r  p ro lac-  
t i n .  I n  Control females kept  under  n a t u r a l  l i g h t i n g  cond i t ions  the moul t  
co inc ided w i t h  the  seasonal decrease i n  p r o l a c t i n  and  resu l ted  i n  the  
growth  of a dense w in te r  coat which was completed b y  the end of November. 
Long days ,  wh ich  showed the decrease in plasma p r o l a c t i n  r e l a t i v e  to an i -  
mals  i n  the n a t u r a l  photoperiod, induced a more of less complete moul t  
fo l lowed b y  g rowth  of a t h i n  summer coat.  O n  the  con t ra ry  we observed 
a n  accelerated decrease in plasma p r o l  act  i n concentrat  ions fo l  lowed b y  
a n  e a r l y  a n d  b r i e f  moult  i n  females kep t  under  long days  b u t  t rea ted 
w i t h  b romocr ip t i ne  and  i n  females under  short  days.  The growth  of a 
dense w i n t e r  coat was completed b y  the end of September in a l l  the  fe- 
males of the  short -day group and  i n  s i x  of eleven females t rea ted w i t h  
bromocri  p t  i ne. I n  the other  f i v e  females, moult  was fo l lowed b y  the  
growth  o f  a summer coat.  These r e c u l t s  niay suggest t h a t  the dec l ine  
of p r o l a c t i n  a f t e r  the summer solst ice i s  respons ib le  f o r  the onset of the 
autumn moul t ,  b u t  the e a r l y ,  abb rev ia ted  moult  a n d  the growth  of a win-  
te r  coat observed i n  females kept  under  shor t  days  and  t rea ted w i t h  pro-  
l a c t i n  do not seem to  support  t h i s  hypothesis.  However, the huge non- 
phys io log i ca l  leve ls  of p r o l a c t i n  measured in the p lasma of these females 
and  the appearance of abnormal wh i te  u n d e r h a i r s  might  suggest t h a t  the 
hormonal ba lance  i n  t h i s  group was completely d i s t u r b e d  b y  the treatment. 
The phys io log i ca l  r o l e  of p r o l a c t i n  i n  the seasonal moul t ing  cyc le  in mink  
i s d i scussed . 

i ~ < ; v n ~  2. P!asni;i prolactin Icvcls (nieanf s.L.M.) o f  Icmales maintaincd in 8 h lighl : 16h dörkncss 
(XL : 16D; solid line uiih circlcs). in IhL: BD (solid line uith irianglcs) and oliemalcs kept in I6L: RD and a 

injecicd wiih bromocriptinc (brokcn line). Valucs ror icmalc no. ? I  from the I6L: BD group. 
r .  

separakly (m). HorizomaI bars indicatc the date orappearance ofblue p~gmcntation on tht 
( o v n  bars). thc Rank (solid bars) and ihr heöd (haichcd bars). 

I 
- 7  7 21 35 AY 63 77 91 105 II9 111 147 

U 14 2X 42 5h 70 84 911 112 126 1411 154 

Dayr irom rl8n ollmatmcnl 

J. Endocr. 103, 9-15, 1984. 
2 tables, 2 f i g s . ,  20 references. Au tho rs '  abs t rac t .  



CARBONIC ANWYDRASE A C T I V I T V  OF INTACT ERYTWROCYTES 
FROM SEVEN MAMMALS. 

Susanna J. Dodgson, Robert E. Fors ter  I  I  . 
Cabonic anhydrase a c t i v i  t y  of i n t a c t  e ry throcy tes  f rom seven mammal i a n  
~ ~ e c i e s  was determined a t  250C9 pH 7.4, b y  mass spectrometry u s i n g  the 

O-exchange technique. The seven species were C a v i a  po rce l l us ,  Mustela 
p u t o r i u s  fu ro ,  Fel i s  domest icus,  Canis fami l  i a r i s ,  Homo sapiens,  Equus 
caba l  l us ,  and Bos tau rus .  Carbon ic  anhydrase a c t i v i  t ies  determined as 
a func t i on  of hemoglobin concent ra t ion  ( s t d  k ) f o r  i n t a c t  e ry throcy tes  
a t  pH 7.4 were not s i g n i f i c a n t l y  d i f f e ren t  from tthose determined f o r  lysed 
e ry th rocy tes  a t  pH 7.20 f o r  each species. The ca rbon ic  anhydrase  ac t i -  
v i t y  of i n tac t  e ry throcy tes  was not changed b/y a concent ra t ion  of aceta- 
colamide t h a t  i n h i b i t e d  i t  85% in l ysa te  (10- M)  i n  t h e  4-10 m in  needed 
f o r  the  assay . However, ethoxzol amide, another  cabon i c  anhydrase  i nh i -  
b i t o r ,  produced the same f r a c t i o n a l  i n h i b i t i o n  of enzyme a c t i v i t y  i n  ery -  
t h rocy te  suspensions as i n  l ysa te  i n  1-2 min. Thus the i n h i b i t i o n  con- 
s tan t ,  Ki,  was approx imate ly  the  same i n  both  i n t a c t  a n d  l ysed  ce l l s  from 
each species, and  i t  was poss ib le  to measure the apparen t  molar  enzyme 
concent ra t ion  i ns ide  the e ry th rocy tes  from the concent ra t ion  o f  bound in -  
h i b i t o r .  I n t r a c e l l u l a r  enzyme concentrat ions were g rea te r  i n  those spe- 
c ies w i t h  l a r g e r  ce l ls ,  b u t  the spec i f i c  a c t i v i t y  of the ca rbon ic  anhydrase 
p e r  molecule was lecc so t h a t  the  o v e r a l l  enzyme a c t i v i t y ,  s t d  K was 
not r e l a t e d  to  mean c e l l  volume. The e f fec t ive  pe rmeab i l i t y  of Fhe y l l s  

-4 - 
to  the  self-exchange of b i ca rbona te  ion,  ' ~ ~ 0 3  averaged 2 x 10 cm.s 
a n d  d i d  not v a r y  among the  species. 
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FIG. 6. Plot of carbonic anhydrw activity, (k,)/(apparen 
concentration) in a-l.mM-', againet mean corpwular he 
concentration (MCV) in prns This ratio was calculated by dividingatd 
b, (column 8, Table 1) by [E]: (column 7, Table 2) and mul t ip lh  
by 64,000 g/mol (approx mol wt of hemoglobin, Ref. 1). Units of ratio 

PiC. 5. Apparent enzyme CO n in intact srythrocytes [E]: are s-l.mM-'. Regression line haa the equation, M[El: I 

~ h t  mean ceu volume of aryt (MC'f) for 7 ~pscies. -1,200(MCV) + 111,700 ( r  = 0.89). 

J. App l .  Physio l . :  Resp i ra t .  Env i ron .  Exerc ise Phys io l .  55,4, 1292-1298, 
1 983. 
2 tab les ,  6 f i gs . ,  33 references. Authors '  summary. 



I MMUNOTOX I COLOG I C EFFECTS OF POLYCHLOR I NATED B I PHENYLS 
ON THE CELL-MED I ATED AND HUMORAL I MMUNE SYSTEMS. 

Michael R. B leav ins ,  R icha rd  J. Au ler ich .  

Numerous a l  te ra t ions  of the immune system have been descr ibed fo l  lowing 
exposure to  PCBs. H igh concentrat ions of o r  chron ic  exposure  to PCBs 
has  been found to cause lymphopenia,  lyrnphoid ce l l  hypop las ia ,  bone mar- 
row h y p o c e l l u l a r i t y ,  and  thymic  i nvo lu t i on .  The irnmunotoxici ty of t h i s  
c lass  of halogenated aromat i c  hydrocarbons appears to i n v o l v e  a n  a l te r -  
a t i o n  o f  host defenses, i n  a d d i t i o n  to any  d i rec t  tox ic  ef fects on c e l l  sur-  
v i v a b i  l i t y .  The cell-rnediated aspects of immunity a r e  especia l  l y  sens i t i ve  
to  PCB i n s u l  t .  Since normal  host immunocompetence invo lves  a n  ongoing 
cooperat ion between T-cel I  subpopu l  a t  ions, macrophages, a n d  accessory 
c e l l s  (Dean et a l .  1979) the  impact of darnage to t h i s  i n t e r r e l a t e d  network 
can be  g rea te r  than  the d i rec t  tox ic  effects. The r e g u l a t o r y  func t i on  of 
T-helper a n d  T-suppressor lymphocytes can be impa i red  b y  exposure to 
PCBs. An a l t e r a t i o n  of the cooperat ive a n d  regu la to ry  ac t ions  of the T- 
cel IS, B-cel IS,  a n d  macrophages i s  l i k e l y  to be the u n d e r l y i n g  source of 
PCB-re1 a ted imrnunosuppression. A decrease in the hypersens i  t i v i  t y  re- 
ac t ion ,  T-cel l  a c t i v a t i o n  b y  p l a n t  lect ins,  and  a b i l i t y  to r e s i s t  protozoan 
p a r a s i t e s  has  a lso  been observed i n  an imals  exposed to PCBs. Humoral 
immuni ty ,  as  measured b y  serum gamma g l o b u l i n  concent ra t ions  a n d  a b i -  
l i t y  to respond to an t igen ic  cha l lenge,  was depressed when PCB in tox i -  
ca t i on  preceded test ing.  An increase suscept ib i  l i t y  to endotox in  and  d i -  
sease organisms f u r t h e r  i nd i ca ted  a depression of t h i s  p o r t i o n  of the im- 
mune system. 

Residue Reviews, vo l .  90, 57-67, 1983. 
62 references. Authors '  summary. 

DESCR IPTION OF THE PERMANENT DENTITION OF RANCH MINK. 

R i c h a r d  J. Au le r i ch ,  Dar i s  R. Swindler .  

The permanent den t i t  ion of 16 known-age sku l  I s  from ranch- ra ised mink 
(Muste la  v ison)  was exarnined a n d  the rnorphological fea tures  of the  teeth 
descr ibed a n d  compared wi t h  other  re1 ated species. 

Q u a r t e r l y  B u l l e t i n  of the M ich igan  Agr i c .  Expt .  Stn., 50, 3, 269-275, 1968. 
2 f igs. ,  10 references. Authors '  abs t rac t .  

R i c h a r d  J. Au le r i ch ,  Dar i s  R. Swind ler .  

S i x t y - f i v e  specirnens of mink (Muste la v i s o n ) ,  r a n g i n g  i n  age from fetuses 
to  a d u l t s ,  were examined and  the  morphologic features o the  den t i t i on  
were descr ibed.  The denta l  forrnula fo r  the deciduous teeth i s :  D l  3/3; 
DC, 1 /1  ; DP, 3/3- 28. Deciduous teeth e rup t  between the  16th a n d  49 day 
a f t e r  b i r t h .  The range  i n  e rup t ion  of the  permanent teeth i s  f rom 44 to 
71 days.  C a l c i f i c a t i o n  of the permanent teeth commences a t  about  the time 
of b i r t h  a n d  a l l  permanent teeth show evidence of c a l c i f i c a t i o n  b y  30 days  
post-par turm. The paracone i s  the  f i r s t  m a x i l l a r y  cusp to  form a n d  the 
pro tocon id  i s  the f i r s t  to  develop i n  the  miandible. 

Journ .  of Mammalogy, 49, 3, 488-494, 1968. 
2 f igs . ,  3 tab les ,  17 references. Authors '  abs t rac t .  



ENVIRONMENTAL SURVEY OF WILD MINK (MUSTELA VISON) AND 
OTTER (LUTRA CANADENS I S) FROM THE NORTHEASTERN UN I TED STATES 

AND EXPERIMENTAL PATHOLOGY OF SUBACUTE AND CHRONIC 
METHYLMERCUR I AL I SM I N OTTER. 

Dennis Joseph O '  Connor. 

A  survey  of w i l d  mink and o t te r ,  and  a  s tudy  of methy lmercur ia l i sm i n  
o t te r  were performed. The survey determi ned ages, i nvest i ga ted  general  
hea l th ,  a n d  assayed l i v e r  mercury concentrat ions of w i l d  animals.  The 
exper imental  s tudy  inves t iga ted the c l  i n i c a l ,  morphologic, a n d  tox ico log ic  
pa tho logy  of methylmercury po ison ing in  o t te r .  

Trapper -harves ted carcasses ( 1  76 m ink ,  331 o t t e r )  were col lected a n d  42 
anima1.s (34 m i n k ;  8  o t te r )  were examined microscop ica l ly .  The most f re -  
quent  observat  ions were p u  lmonary nematodias is  (64% of the an imals  exa- 
mined) and  in f lammatory  lesions in the  b r a i n  (44% of the m i n k ) .  A  to ta l  
of 412 an ima ls  (128 m ink ;  284 o t te r )  were aged b y  tooth cementum annu la -  
t ions.  S i x t y - fou r  and  41% of the mink  a n d  o t te r ,  respect ive ly ,  were less 
than  l -year -o ld .  

L i v e r  samples (34 m ink ;  30 o t te r )  ana lyzed f o r  methylmercury h a d  mean 
leve ls  of 0.95 (SE 0.22) and  0.72 (SE 0.12) mg mercury fo r  male a n d  fe- 
male mink .  Mean levels f o r  male and  female o t te r  were 2.14 (SE 0.34) 
a n d  1 . l 6  (SE 0.16) mg mercury ,  respect ive ly .  

I n  the exper imenta l  s tudy  o t te r  were exposed to mercury i n  d ie t s  conta in-  
i n g  0, (Group 9  cont ro l ;  2  o t t e r ) ,  2  (Group 1 ;  3  o t t e r ) ,  4  (Group 2; 3  
o t t e r ) ,  and  8  (Group 3; 3  o t te r )  mg mercury as  methy lmercury pe r  k g  d ie t .  
Feeding of the  2, 4, and  8  mg mercury /kg  d ie ts  resu l ted  i n  exposures 
of 0.1, 0.17, a n d  0.38 mg mercury /kg  body we ight /day ,  respect ive ly .  
A l l  exposed an ima ls  developed s igns  of i n tox i ca t i on .  Onset of s igns  was 
inve rse ly  p ropor t i ona l  to exposure level  a n d  s u r v i v a l  f o r  Groups 1 ,  2, 
a n d  3  were 184, 117, a n d  54 days,  respect ive ly .  C l i n i c a l  s igns  i nc luded  
anorex ia ,  a t a x i a ,  depression v i s u a l  impairn ients,  convuls ions,  and  coma. 
Tota l  mercury exposure and  te rmina l  leve ls  of mercury were s imi  l a r  among 
t reated groups. 

Centra l  nervous system lesions were s i m i l a r  i n  a l l  poisoned o t te r  desp i te  
d i f ference5 i n  d i e t a r y  level s  of exposure a n d  i nc l  uded neuronal  necrosis 
a n d  as t rocy tos is  in the cerebra l  cor tex ,  necrosis of cerebel l a r  g r a n u  l a r  
cel Is, p e r i v a s c u l a r  c u f f i n g ,  lep tomening i t i s?  vacuo la t i on ,  and  demyel inat ion.  
The s p i n a l  co rd  of several  o t te r  h a d  m i l d  demye l ina t i ng  changes. No le- 
sions occur red in p e r i p h e r a l  nerves. 

D isser ta t ion  Abst rac ts  I n t e r n a t i o n a l ,  B, 45, 8, 2381, 1985. 
O n l  y  abs t rac t  received.  

SEASONAL FLUCTUATIONS I N  PLASMA PROTEIN FRACTION 
LEVELS OF CH I NCH I LLAS (CH I NCH I L L A  LAN I GER , M. ) . 

Joanna Gromadzka-Ostrowska, B a r b a r a  Zalewska.  

1 .  Seasonal changes i n  b lood p lasma p r o t e i n  f rac t i ons  i n  ch inch i  l  l a  
females a n d  males were found. 
2. Plasma a l b u m i n  levels i n  bo th  sexes v a r y  accord ing to season, 
genera l l y  low i n  w i n t e r  and s p r i n g  a n d  h i g h  i n  summer and autumn. 



3. The leve ls  of a - g l o b u l i n  and  y - g l o b u l i n  increase marked ly  i n  1 
s p r i n g  (1.5 times h i g h e r  t h a n  i n  w in ter  and  autumn).  
4. In c h i n c h i l l a  females, the levels of a - g l o b u l i n  a n d  B - g l o b u l i n  

2 
v a r i e d  b i p h a s i c a l  l y ,  be ing  h igher  i n  w in ter  a n d  summer. 

2 

5. I n  males, c l e a r  seasonal t rends i n  the leve ls  of bo th  f rac t i ons  were 
not  observed. 
6. The B - g l o b u l i n  f r a c t i o n  levels v a r y  th roughout  the year .  I n  fe- 
males as wel l :  a s  males, g l o b u l i n  decreases d u r i n g  w i n t e r  to  min imal  
va lues  i n  l a t e  s p r i n g ,  a n d  then increases a g a i n  d u r i n g  the summer to 
rema in  at the same leve l  t i I I  autumn. 
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Fig. I. Seasonal trends in plasma protein fraction levels in four physiological chinchilla classes. Each bar 
represents a moving average for a 3-month period. C, pregnant females; nC, nonpregnant females; A, 

sexually active males; nA, sexually inactive males. 

Comp. Biochem. Phys io l ,  80A, 2, 215-224, 1985. 
3 tables,  7 f i gs . ,  25 references. Authors  ' abs t rac t .  



AGE AND PHYSIOLOGICAL STATUS INFLUENCE ON PLASMA PROTEIN 
FRACTION LEVELS IN CHINCHILLAS (CHINCHILLA LANIGEW, M. ) .  

K r y s t y n a  Jakubbw, Joanna Gromadzka-Ostrowska, B a r b a r a  Zalewska.  

1 .  Changes i n  blood p lasma p r o t e i n  f r a c t i o n  levels d u r i n g  growth  and 
development and  i n  d i f f e ren t  phys io log i ca l  ch i  nch i  l l a  females a n d  males 
classes were invest igated.  
2. The most ev ident  changes d u r i n g  growth  and development i n  a lbumin  

B - a n d  d glo bul in levels were found. 
2 

3. I  n  sexual l y  ac t i ve  ch inch i  l  l as  (sexua l  l y  a c t i v e  males, p regnant  
a n d  l a c t a t i n g  females) decrease of a lbumin  levels and  increase of a 
a n d  y-g lobu l i n  level s  were observed . 2 -- 

"o 
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Fig. 5 .  Changes in albumin. z:-globulin, /l2-globulin and 
'/-globulin levels in difrerent physiological classes of  c/,irr- 
c / ~ i h  bli,cv-. Biirs. SE: pairs of  synlbi>ls. sipnificant 
difh-ences between particul;ir phys iob ica l  clrypr, Sym- 
b o l ~  on the right upper part ol. the figurt. indicate as i0llows: 
P. Prygn~inl kiniilc~: LP. pregnaril, Iactating kmales; LnP, 
Iactatlng, nonprognant femiiles: nLnP. rioril;ict;iiiilg, 
Pregnant f ~ n l r i e ~ :  A, sexu;iiiy aclive males< nA. sexurlly 

iniletive males. 

Comp. B iochm.  Physiol . 80A, 4, 599-607, 1985. 
3 tab les ,  5 f igs . ,  31 references. Authors '  summary. 



EFFECT OF NEONATAL GONADECTOMY AND ADMINISTRATION OF 
TECTOSTERONE BN COITAL MACCULINIZATIOM I N  THE FERRET. 

M.J. Baum, M.S. Ersk ine .  

Male f e r r e t s  cas t ra ted  i n  pos tnata l  day  5 d i sp layed  s i g n i f i c a n t l y  lower 
leve ls  o f  neck g r i p p i n g ,  mounting, a n d  p e l v i c  t h r u s t i n g  b e h a v i o r  t h a n  
groups of males cas t ra ted on postnata l  days  20 o r  35 when tested i n  
adu l thood a f t e r  treatment vvith testosterone ( T ) .  Admin i s te r ing  a h i g h  
dosage o f  T v i a  sc S i l as t i c  capsules to ovariectomized female f e r r e t s  over  
pos tnata l  d a y s  5-20 caused a s i g n i f i c a n t  enhancement of a l l  th ree p a r a -  
meters of mascu l ine  co i ta l  behav ior  a n d  oss i f i ca t i on  of c l i t o r i d e s ,  i n  com- 
pa r i son  w i t h  cont ro l  females that  received no exogenous hormone neona ta l l y  . 
A lower dosage of T g i ven  to other  ovar iectomized females ove r  the  same 
neonatal p e r i o d  caused on ly  s l i g h t  c o i t a l  mascu l i n i za t i on  even though the 
p lasma concent ra t ions  of T achieved i n  females w i t h  t h i s  p a r t i c u l a r  im- 
p l a n t  were somewhat h ighe r  than the leve ls  normal l y  present i n  gonada l l y  
i n t a c t  male  f e r r e t s  a t  any time between postnata l  days  5 and  40. Admi- 
n i s t r a t i o n  of h i g h  and  low dosage of T to ovariectomized females over  
days  20-35 f a i l e d  to cause any co i ta l  o r  gen i ta l  mascu l in iza t ion .  The 
resu l t s  suggest tha t  T ac ts  i n  the  male f e r r e t  b r a i n  between postnata l  
days  5 a n d  20 to  cause co i ta l  mascu l in iza t ion .  The s e n s i t i v i t y  of the 
male b r a i n  to  T d u r i n g  t h i s  pe r iod  may,  however, no rma l l y  be  enhanced 
b y  the ac t i on  of T o r  some other hormone before day  5. 

Endocr ino logy ,  115, 6, 2440-2444, 1984. 
3 tables,  2 f i gs . ,  15 references. Authors '  summary. 

RECPONCE TO COLD I N  THE BLUE FOX AND RACCOON DOGS AS EVALUATED 
BY METABOL I CM, HEART RATE AND MUSCULAR §H IVER I NG: 

A RE-EVALUATION. 

Hannu Morhonen, Mi k k o  H a r r i ,  Esa Hohtola. 

1 .  Oxygen consumption ( ml kg-0>75/min)  i n  r e l a t i o n  to ambient  a i r  
temperature a t  o r  below the lower c r i t i c a l  temperature ( T  ) of  the  w in ter -  

1 
f u r r e d  raccoon dog ( +  10°C) and the b l u e  fox  (-6°C) i s  sescr ibed b y  the  
equat ions y=14.8-0.28~ and y = 7 . 5 - 0 . 2 0 ~ ~  respec t i ve l y .  
2. Muscu la r  s h i v e r i n g  a c t i v i t y  ( i n t e g r a t e d  EMG) of bo th  species increa-  
sed below thermoneut ra l i t y  p a r a l l e l  w i t h  i nc reas ing  oxygen u p t a k e  a n d  
hear t  ra te .  
3. Seasonal changes i n measured metabol i c  parameters were ev ident  
fo r  bo th  species. 
4. The r e s u l t  suggest t h a t  the o v e r a l l  body i n s u l a t i o n  o r  the metabo- 
l  i c  response to  c o l d  a r e  not essent ia l  l  y  worse in the raccoon dog as com- 
pa red  w i t h  the  b l u e  fox.  
5. I  t  i s  concluded tha t  ea r l  i e r  speculat ions of s u r p r i s i n g l  y  w ide thermo- 
n e u t r a l  zone a n d  very  low TIC of the A r c t i c  fox  a r e  not ev ident  f o r  the 
b l u e  fox. 

Comp. Biochem. Phys io l . ,  82A, 4, 959-964, 1985. 
3 f i g s . ,  34 references. Authors '  abs t rac t .  



GROWTW AND FUR PARAMETER VAR !AT IONS OF  FARMED RACCOON DOGS. 

H. Korhonen, M. H a r r i .  

Growth, body composi t i on  and  h a i r  coat parameter  v a r i a t i o n s  were eva l  ua- 
ted in farmed raccoon dogs (Nyctereutes procyonoides)  rea red  i n  a conven- 
t i o n a l  two animals-in-cage-system, D a i l y  r a t e  of body weight  g a i n  (BWG) 
o f  l i t t e r s  very  s i g n i f i c a n t l y  ( p  < 0.001) cor re la ted w i t h  t h e i r  t ime of b i r t h  
(r=0.879); the l a t e r  i n  s p r i n g  they were bo rn  the  fas te r  they ga ined 
weight .  F i n a l  body we ight  (FBW) of the whelps was to be  p red ic ted  from 
t h e i r  body weight (BW) i n  e a r l y  August (r=0.689). There was no s ign i -  
f i c a n t  co r re la t i on  between l i t t e r  size and  FBW, BWG o r  d a i l y  r a t e  of BWG. 
Social competi t ion f o r  food produced great  v a r a t i o n  i n  FBW of the  an imals ;  
the  d i f fe rence between the heav ier  and  l i g h t e r  raccoon dogs w i t h i n  a cage 
averaged 1.2 k g  ( p  < 0.001 ) . Except i n  FBW a n d  obesi t y  i ndex ,  there was 
no s i g n i f  i cant  d i f ferences i n  other  parameters between these socia l  groups. 
Social s ta tus  w i t h i n  a cage exp ia ined  on ly  3.6% of the  p e l t  q u a l i t y  v a r i a -  
t i o n  w h i l e  i t  cou ld  e x p l a i n  52% of the BW v a r a t i o n .  b i t t e r  exp la ined  36% 
of the  pe l t  q u a l i t y ,  whereas i t  cou ld  e x p l a i n  4.9% of the BW v a r i a t i o n  
o n l y .  Social  s ta tus  a n d  l i t t e r  d i d  not show any  s i g n i f i c a n t  two-way in te r -  
act ions.  Pel t  weight  v e r y  s i g n i f i c a n t l y  ( p  < 0.001) co r re la ted  w i t h  pe l t  
q u a l i t y  (r=0.48) a n d  mass (r=0.55). Also mass v e r y  p o s i t i v e l y  ( p  < 0.001) 
co r re la ted  w i t h  p e l t  q u a l i t y  ( r=0.82) ,  i n d i c a t i n g  t h a t  the sub jec t i ve l y  est i -  
mated p e l t  q u a l i t y ,  i n  f a c t ,  can be de r i ved  d i r e c t l y  from i t s  weight.  
We concl ude tha t  d i f ferences i n  growth  parameters a n d  f u r  cha rac te r i s t i cs  
a r e  m a i n l y  produced b y  socia l  and  h e r i d i  t a r y  factors,  respect ive l  y .  

Arch.  ~ i e r e r n a h r . ,  B e r l i n ,  35, 10, 761-772, 1985. 
6 tab les ,  4 f i gs . ,  Au tho rs '  summary. 

ORGAN SCALING IN  TME RACCOON DOG, NYCTEREUTES PROCMONOIDEC 
GRAM 1834, AS MONITORES BY INFLUENCES OF INTERNAL AND 

EXTERNAL FACTORS. 

Hannu Korhonen, M i k k o  H a r r i .  

1 .  Animals fed  a h i g h  energy r a t i o n  h a d  b i g g e r  body weight ,  and 
b i g g e r  hear t ,  b r a i n  a n d  g e n i t a l s  than  an ima ls  fed  a normal  d ie t ,  b u t  
they h a d  s u b s t a n t i a l l y  smal le r  l i v e r ,  k idneys ,  ad rena ls  a n d  t h y r o i d  g lands  
than  the  otherwise smal l e r  an imals .  Westricted feed ing d i d  not necessari l y  
produce smal l e r  o r g a n  sizes than  normal .  
2. Year l  y  v a r i a t i o n  i n  o rgan  sizes was as ton ish ing l  y  l a r g e  whereas 
the  sex d i f ferences were r a t h e r  r a r e .  
3. For  organs l  i k e  l  i v e r ,  k i d n e y s  and  t h y r o i d  g l a n d s  the  conclus ion 
f rom the resu l t s  was independent  of the method of express ing the o rgan  
mass. The o r g a n  sizes seemed to  be  in f luenced b y  many coex is t ing  fac- 
to rs  l  i k e  y e a r l y  d i f ferences,  sex and  age og an imals ,  feed and  farm. 

Comp. Biochem. Phys io l . ,  82A, 4, 907-914, 1985. 
4 tab les ,  1 f i g . ,  4  references. Au tho rs '  abs t rac t  . 



THERMOREGULATION AND .ENERGY ECONOMV OF POLECAT. 

(Hi l  l e r i n  1 a m r n 6 n s a a t e l ~  ja e n e r g i a t a l o u s ) .  

Hannu Korhonen , Mi k k o  H a r r i .  

I n  t h i s  rev iew we d i s c ~ i s s  seasonal changes i n  the l i f e -h i s to ry  of polecats 
(Muste la putos ius)  i n  a n  attempt t o  e x p l a i n  i t s  southern d i s t r i b u t i o n  i n  
F i n l a n d .  I t  has been s ta ted tha t  polecats a r e  sens i t i ve  to co ld .  However, 
o u r  de ta i  led therrnophysiological measurements revea led t h a t  i t s  metabol i c  
response to co ld  i s  comparable to t h a t  of the mink (Muste la v i s o n ) ,  and 
t h a t  bo th  these species a r e  less sens i t i ve  to  co ld  than  a r e  stoats (Mustela 
erminea)  o r  weasels (Muste la  n i v a l i s ) .  A l l  these species r e q u i r e  a warm 
nest in  w in te r .  A nest w i t h  d r y  bedd ing  s h i f t s  the lower c r i t i c a l  tempe- 
r a t u r e  from + 24OC, a t  t y p i c a l  v a l u e  fo r  an  unprotected polecat ,  to  as 
low as  -41°C. D u r i n g  w i n t e r  no e x t r a  heat p roduc t ion  i s  needed i f  the 
an ima ls  s tay  i ns ide  the nest.  I n  fac t ,  polecats, spend 95% of  t h e i r  time 
i n s i d e  the  nest. 

The body weight of male polecats v a r i e s  seasonal l y  a n d  reaches i t s  maxi-  
mum i n  Februa ry  a n d  minimum i n  Ju l y .  Th is  i s  a regu la ted  process and 
i t  i s  independent of the  abundance of food. Thus weight  g a i n  i n  autumn 
i s  coupled w i t h  a s imul taneous increase i n  energy i n take .  D u r i n g  s p r i n g  
ma t ing ,  males reduce food i n t a k e  and  t h e i r  body we ight  decl ines. Females 
m a i n t a i n  a constant body weight throughout  the yea r ,  wh ich  i s  a n  i n d i -  
ca t i on  of the involvement of the sex hormones in body weight  regu la t i on .  
H i g h  locomotor a c t i v i t y  in summer and  s p r i n g  i s  coupled w i t h  a s imul-  
taneous reduct ion  i n  food in take .  However, the we ight  loss can  be ex- 
p l a i n e d  b y  reduced food i n t a k e  r a t h e r  than  b y  increased energy  expendi- 
tu re .  

General l y  polecats a r e  r a t h e r  lazy,  even i n  summer when they move more 
t h a n  i n  w in te r .  I n  w i n t e r ,  the res t  i ns ide  the nest i s  i n t e r r u p t e d  on ly  
b y  e a t i n g  a n d  defecat ion. Due to t h e i r  shor t  in tes t ine ,  the an ima ls  have 
to defecate about every  3 h. We suggest tha t  the  polecat  h a s  a more 
southern d i s t r i b u t i o n  t h a n  the  mink because of i t s  lesser e f f i c iency  i n  
p reda t ion ,  r a t h e r  than  because of i t s  thermophysio logical  o r  behav iou ra l  
p roper t  ies. 

Luonnon T u t k i j a ,  89, 122-129, 1985. 
On l y summary received. 
I n  F INN. Summary i n  ENGL. 

Authors '  summary. 

THE NUTRIA,  AN INTERESTIMG PROPOSITION. 

( L a  n u t r i a ,  una in teressante  proposta )  . 
Stefano Seren i. 

The n u t r i e n t  requirements of n u t r i a ,  choice of feeds a n d  tox i c  p l a n t s  a r e  
d i  scussed. 

C o n i g l i c o l t u r a ,  22, 6, 49-51, 1985. 
4 f i g s .  
I n  ITAL. 



HUCESANDRY CONDIT1ONS AND HYGIENE REQUIREMEMTS IN  COYPU FARMING. 

(Hal tungsbedingungen und Wygienevorsorge in der Sumpfbiberzucht) . 

Diseases i n  f a r m  r a i s e d  n u t r i a  (Myocastor  coypus)  of ten depend on hyg ie -  
n i c  f a t a l i t i e s  i n  the d i f f e ren t  hous ing  systems of the farms.  

The p r i n c i p l e  ways of accomodation f o r  n u t r i a  a r e  b r i e f l y  desc r ibed  w i t h  
reference to  the  spec i f i c  h y g i e n i c  problems. 

T i e r a r z t l i c h e  P r a x i s ,  13,2, 227-233, 1985. 
10 p i c t u r e s .  A u t h o r ' s  summary. 
I n  GERM. Summary i n  ENGL. 



The Arctic Marble Mutation is allelic to the 
White Face, Platinum and Georgian White 
mutations in foxes Vulpes vulpes) 
Norodd Nes, Department of Animal Husbandry and Genetics, 
The Nonvegian College of Veterinary Medicine, Oslo, Nonvay. 
Jan A. Fougner, The Nonvegian Fur Breeders Association, Oslo, Norway. 

Summary 

The Arctic marble mutation for coat colour in foxes is 
earlier found to be inherited as an incompletely domi- 
nant character. In the present breeding experiments the 
Arctic marble gene has behaved as an allele to the Plati- 
num gene. Thus it seems to belong to the known allele 
series called the Whiteface series, which hereby comprise 
five alleles: w = the wild type allele in Silverfox, red fox 
etc. W = Whiteface, WP = Platinum, WG = Georgian white 
and finally WM = The Marble gene. The previously used 
gene symbol M is consequently exchanged for WM. 

Introduction 

Belyaev et al. (1975) studied the genetics of the w locus in 
foxes (Vulpes vulpes) and discovered that the gene for 
Georgian white was a mutation in this locus and there- 
fore beionged to the allelic series called the White face 
series. It was the fourth allele discovered in this series, 
which comprised the genes w, W, WP and WG. W = the 
wild type allele in silver fox, red fox etc., W = White 
face (= Hovbrenderplatinum), WP = Platinum (= Mons- 
platinum) and WG = Georgian white. 

The four dominant mutations in the White face series are 
presented in figures 1-5. The first gene in this allelic series 
is recessive, while the other three are incompletely domi- 
nant with homozygous lethal effect. (Mohr & Tuff 1937, 
Cole & Shackelford 1943, Johansson 1947, Belyaev et al. 
1975). Homozygous White face, WW and homozygous 
Platinum, WPWP as well as the combined genotype, 
WWP die nearly always before birth. The homozygous 
lethal effect of the Georgian white gene, however, is 
under certain conditions less complete than that of the 
White face factor and the Platinum factor. It is reported 
that large litter size in Georgian white females and long 
daylight during pregnancy promote embryonic viability 
in homozygotes for this mutation and some WGWG cubs 
and likewise WWG and WPWG cubs are bom alive 
(Belyaev et al., 1975). The Marble gene (colour types 
Arctic marble in silver fox and Sun glow in red fox) is also 
incompletely dominant, but has no lethal effect in homo- 
zygous condition (Nes. 1978). 

In the publication »Genetic factors for colour types in 
ranch bred foxes«, the authors (Nes et al. 1983) added the 
following reservation concerning the gene symbol for 
Arctic marble: »The colour type Arctic Marble resem- 
bles very much Georgian white. Up to now a test of alle- 
lism has not been carried out. However, if allelism should 
exist, the gene symbol M must be changed to WM«. The 
present investigation was therefore carried out to clarify 
these genetic problems. 

Materials and methods 

As Georgian white foxes were not available in the Scandi- 
navian countries, the test of allelism was conducted on 
the basis of one of the other allelic mutations in the White 
Face series, namely the Platinum. 

The breeding experiments were planned on basis of the 
following hypothesis: 

The Marble gene and the Platinum gene ure alleles. 

The breeding experiments were carried out at the Heg- 
gem Fur Farm (Heggem Pels), Osmarka, Norway. Firstly, 
animals that carried both the Marble gene and the Plati- 
num gene were produced as follows: 

Platinum female x Sun glow male, carrier for Standard 
silver. 

This mating resulted in 5 cubs: 

2 Sun glow platinum (The males 6200E and 620 1 E) 
1 Arctic marble, 1 Gold platinum and 1 Silver fox. 

As it appears from Fig. 6, the Sun glow platinum males 
are very light. They are lighter than Sun glow and may 
easily be mistaken as Sun glow white, which is homo- 
zygous for the Marble gene. On the basis of their lightness 
and their parentage we concluded that they represented 
the combined genotype WMWP, if allelism existed. 



Half of the sperms produced by the Sun glow platinum 
males (WMWP) will contain the Marble gene WM, and the 
other half, the Platinum gene WP. In the offspring sired 
by these male foxes, 50% will receive the WM allele show- 
ing the colour pattern of the Arctic marble and Sun glow, 
while the other 50% receive the WP allele exhibiting the 
colour pattern of the Platinum fox. These typical colour 
patterns with their characteristic white markings have a 

dominant mode of inheritance and are expressed ir- 
respectively, the colour being black, »ash blonde or red. 
The cubs are therefore easily distinguished (see Figure 7). 
On this background we tested the hypothesis of allelism 
by mating the Sun glow platinum with Silver fox and 
Blue fox females respectively. These were called experi- 
ment A and B, and the results are presented in table 1 
and 2. 

Table I .  Experiment A: The Sun glow platinum males 6200E and 6201E (Bb WMWP)  mated with Standard silver fox 
females (bb ww). The cubs were examined 2-3 weeks old. 

Matings No. of No. of No. of cubs per colour type 
litters cubs 

6200E male x Silver fox female 

620 1 E male x Silver fox female 

1 4 1 Sun glow 1 Gold platinum 
1 Arctic marble 1 Platinum 

1 4 2 Sun glow 
I Arctic marble 1 Platinum 

Total: Observed 

Expected 

2 8 5 with Marble 3 with Platinum 

L factor factor 
4 4 

Table 2. Experiment B: Sun glow platinum males (6200E and 6201E) mated with Blue fox females. The cubs were 
examined 2-3 weels old. 

Matings No. of No. of No. of cubs per colour type 
litters cubs Marble Platinum 

blue foxes blue foxes 
W"- WP- 

6200E male x Blue fox females 
620 1 E male x Blue fox females 

Total: Observed 24 123 60 6 3 
Expected 61,5 6 1,5 

x2=0.07 I d.f. 0.70<P<0.80 

Fig. I .  Silver fox (bb ww). Fig. 2. White face (bb Ww). 

3 O 



Fig. 3. Platinum (bb WPw). Fig. 4. Georgian white (bb WGw). (From Belyaev et al. in 
J. Hered. 1975). 

marble white (b0 WMWM). 

Fig. 7. Litter o f  four: From the lef2, Platinum, Arctic 
marble, Sun glow (light) and Gold platinum. 
Parents: Sun glowplatinum (Fig. 6) and Silver fox. 

Discussion and conclusion 
In the breeding experiment A, Sun glow platinum males 
(Bb WMWP) were mated with Standard silver fox females 
(bb ww) which resulted in 8 cubs only. The material sup- 
p o r t ~ ,  however, the hypothesis that the Marble gene WM 
is allelic to the Platinum gene WP. All cubs were hetero- 
zygous for either the Marble gene or the Platinum gene. 

Fig. 6. Sun glow platinum (Bb WMWP),  male 6200E - 
to leji and Gold platinum (Bb WPw) - both carriers for 
Standard silver, h. 
Parents: Platinum and Sun glow. 
In a litter offive: 2 Sun glow platinum, l Gold platinum, 
1 Arctic marble and 1 Silverfox. (See text and table l ) .  

Fig. 8. Platinum blue fox (light) and Marble blue fox, to 
the right. 
Father: Sun glo w platinum (Fig. 6). 
Mother: Blue fox (light). Darker Rlue foxes produce dar- 
ker cubs. See text and table 2. 

Five of them carried the Marble gene and the other three 
carried the Platinum gene. The observed 5:3 ratio differs 
only slightly from the expected 4:4 ratio. This implies 
that the Sun glow platinum males produced WM and WP 
carrying sperms in equal numbers, as expected if the 
Marble gene and the Platinum gene are allelic. 



As these males were carriers of the Standard silver gene 
b, they were expected to produce 4 types of sperms, 
namely BWM, BWP, bWM and bWP, in equal numbers. 
The matings conducted were therefore expected to give 
four colour types, namely Arctic marble (bb WMw), Sun 
glow carrier for Standard silver (Bb WMw), Platinum 
(bb WPw) and Gold platinum carrier for Standard silver 
(Bb WPw) in the proportion 2:2:2:2. The observed pro- 
portions of 8 cubs were 2:3:2: 1. 

If the Marble factor and the Platinum factor had not been 
allelic genes, the Sun glow platinum males were expected 
to produce 8 types of sperms which would have resulted 
in 8 different colour types. In addition to the four colour 
types observed in the experiment A one should have 
expected also types Sun glow platinum, Marble plati- 
num, Gold fox and Silver fox with non allelic genes. The 
fact that none of these four latter colour types were ob- 
served in the experiment A, supports our hypothesis of 
allelism. 

63 were Platinum blue foxes. The theoretical expectation 
was 61.5 of each colour type. When summarizing the 
results from the experiments A and B, the following was 
observed from a total of 13 1 cubs: 65 of the cubs carried 
the WM gene and 66 the WP gene. These results show very 
good agreement between obse~ved and expected numer- 
ical ratios (x2 = 0.0076, 1 d.f., 0.90< P <  0.95). We can 
therefore conclude that the breeding experiments give 
very good support to the hypothesis that the Marble fac- 
tor and the Platinum factor are alleles. 
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In the breeding experiment B, the interspecific crossing 
Sun glow platinum males x Blue fox females, the matings 
resulted in two colour types only, Marble blue fox and 
Platinum blue fox (Fig. 8). The lightness of these inter- 
specific hybrids corresponds to a great extent to the light- 
ness of their blue fox mothers. Of a total of 123 cubs list- 
ed in table 2, 60 were found to be Marble blue foxes and 

BE FOXY! 

The Committee for Breeding in the 
Scandinavian Association of Agricul- 
tural Scientists, Fur Animal Division 
has discussed the gene symbol for arctic 
marble. On the basis of the results in 
this investigation, and considering the 
reservation made by the authors of 
»Genetic factors for colour types in 
ranch bred foxes« (Nes et al., Acta Agr. 
Scand. (33,277), the Committee for 
Breeding suggests that in the Scandina- 
vian system the letter WM will from 
now on be used as the gene symbol for 
marble factor instead of the letter M. 
This suggestion has also been confirm- 
ed by the Board of Fur Animal Divi- 
sion. 

Scandinavian Association of Agricul- 
tural Scientists Fur Animal Division 
Commitee for Breeding 



GENETIC ASPECTS OF PHYLOGENY OF ARCTIC FOX BREEDS. 

S.N. Kashtanov,  A.M. Mashurov. 

The A r c t i c  fox  species (Alopex lagopus L.) s tud ied b y  us  i s  a t y p i c a l  
i n h a b i t a n t  of the Arc t ic  l a t i t udes  w i t h  cha rac te r i s t i cs  tha t  a r e  t y p i c a l  
to  t h i s  species alone: h ighe r  f e r t i l i t y  i n  the progeny a n d  u n i q u e  phys io-  
l og i ca l  p e c u l i a r i t i e s  re la ted  to ex is tence in the zone of low ternperatures. 
Three fox  species a r e  found on the t e r r i t o r y  of ou r  coun t ry ;  one cont inen- 
t a l  and  two i s l a n d  subspecies. Seven more subspecies a r e  i d e n t i f i e d  out-  
s ide  the t e r r i t o r y  of the Soviet Union. The subspecies a r e  d i s t i n c t l y  d i f -  
f e ren t ia ted  b y  color ,  f u r  s t ruc ture ,  size, a n d  weight as wel l  as  c ran io-  
l og i ca l  measurements. 

No doubt  , the breeds were genet i c a l  l y more d i f f e ren t  before the  i n t e r b r e d  
crosses a s  they o r ig ina ted  from d i f f e ren t  subspecies. D i f fe rent  types were 
used a t  d i f f e ren t  farms. Therefore,,  the con t r i bu t i on  of t he  d i f f e r e n t  
breeds i n  d i f f e ren t  i n d i v i d u a l  stocks i s  v a r i a b l e .  

Beg inn ing  f rom 1979, we have s tud ied seven Arc t i c  fox popu la t i ons  rea red  
in cages i n  the Moscow d i s t r i c t ,  i n c l u d i n g  f i v e  groups of the foggy and  
two of t h e  s i  l v e r y  breeds w i t h  a to ta l  of 2641 an imals .  The foxes were 
ma in ta ined  almost under  simi l a r  cond i t ions  a t  a l  l  the fa rms a n d  the  feed- 
i n g  norms corresponded to t h a t  recommended w i t h  a s l i g h t  d e v i a t i o n  t r a -  
d i t i o n a l  to  the farms. 

Our r e s u l t s  lead to  the conclusion t h a t  the genetic d is tance r e f l e c t s  the  
extent  of i n t r a b r e e d  and in terbreed d i f ferences of the fox popu la t i ons  a n d  
the n a t u r e  of changes in the a l l e l e  concentrat ions cor respond ing to  the  
d i rec t i ons  of b reed ing i n  d i f f e ren t  stocks. 

The present  example has d i s t  inc t  l y demonstrated t h a t  the  m a r k e r  genes 
i n  the  form of a l  leles of the f i v e  loc i  c h a n g i n g  the biochemical parameters  
of b lood p r o v i d e  a good i n s i g h t  i n t o  the  h i s t o r y  of stock fo rmat ion  a n d  
t h e i r  present  pos i t ion .  Knowledge of phy logeny of the breeds a n d  stocks 
obta ined w i t h  the he lp  of the marker  a l l e l e s  can  be used in p l a n n i n g  
b reed ing  work w i t h  the view to deve lop ing an imals  of desi red types.  

Fig.  1. Genetic distances between thc stocks o£ foggy 
and s i lvcry  breeds of foxss.  White ( W )  ond blue ( B )  
colored mutations of foggy (F) and s i lvery  (S)  breeds, 
s o l i d  l i n e  - genetic distance between the populations 
of the same breed, dashed l i n e  - between stocks o£ d i f -  
ferent breeds, dot-dashed l i n e  - fox farms rearing d i f -  
ferent breeds. The l e t t e r s  i n  the smal1 c i rc l e s  are 
i n i t i a l e  of the farm names. Nmerals indicate the ge- 
ne t i c  distance between the fox stocks from these fur 
f arms. 

I ns t .  of General Genetics, Acad. of Sciences of the USSR, Moscow. 
T rans la ted  from: Doklady Akademii  Nauk SSSR, 274, 6, 1476-1480, 1984. 
0012-4966/84/0102, 1984. Plenum Pub l .  Corp. 
2 tables,  l f i g . ,  9 references. Abstract  : G. Jargensen 



ALTERED GENE FREQUENCY AT THE Ld LOCUS ON MINK FARMS 
AFFECTED BY ALEUTIAN D ISEACE, 

D.K. Belyaev,  O.K. Baranov,  T. l .  Koch lashv i l i ,  M.A. Savina.  

An ideas on o rgan iza t i on  of the Ld-system of low dens i ty  l i pop ro te in  in 
the domestic mink  as  on a "closed" immunogenetic system w i t h  two co- 
dominant a l l e l e  L d l  and  Ld2 was conf irmed. 

S ign i f  i can t  d i f ferences i n frequencies of genes a n d  genotype5 of the Ld- 
system between s ta te  fa rm "popuIat ionst t  unaf fected w i t h  A leu t ian  disease 
a n d  those wh ich  were centres of t h i s  epizoot ic  were es tab l ished.  The re-  

2 
s u l t s  conf i rm the  assumption made e a r l i e r  on s u b v i t a l i t y  of the L d  gene. 

Ts i to log i ya  i Genetika, 19, 2, 132-137, 1985. 
1 tab le ,  1 f i g . ,  1 1  references. Authors '  summary. 
I n  RUSS. Summary i n  ENGL. 

i MMUNOGENET I C§ OF I MMUNOGLOBUL l NS OF THE AMER I CAN M I NK. 
I I .  HYBR IDOLOGICAL ANALYSIC OF IgG ALLOTYPES ( L I A ,  H2, H3, H4, 

H6, and 5 )  AND GENERAL DICCUCSION OF THE RECULTS. 

D.K. Bel yaev, I .  I .  Fomicheva, O.K. Baranov.  

The a r t i c l e  presents the d a t a  of h y b r i d o l o g i c a l  a n a l y s i s  of s i x  IgG a l l o -  
types of the American mink .  I n  fu l1  agreement w i t h  the r e s u l t s  of a po- 
pu la t ion-genet ic  a n a l y s i s  presented p rev ious l y ,  ne i the r  l i n k e d  inhe r i t ance  
n o r  a l l e l i c  i n t e r r e l a t i o n s h i p s  of the a l  lo types mentioned was establ ished.  
The d i s t r i b u t i o n  of the a l l o t ypes  L1A and  H6 among the F, progeny i s  i n  
good agreement w i t h  t h a t  expected f o r  monogenic Mendel ian t r a i t s .  I n  
cont ras t  to th i s ,  f o r  the  a l lo types H2, H3, H4, and  5 there i s  a substan- 
t i a l  dev ia t i on  f rom the expected segregat ion i n  F1 on account of a l a r g e  
excess of o f f s p r i n g  i n  whom these genet ic  marke rs  a r e  not expressed. 
A l a ten t  expression of the a l l o t ypes  H2, H3, H4, a n d  5 i n  the b lood serum 
i s  suggested, as a r e s u l t  of wh ich  p a r t  of the i n d i v i d u a l s  possessing the 
genes cod ing these a l l o t ypes  cannot be detected i n  the mink popu la t ions .  

Our p r e i v i o u s  communicat ion conta ined d a t a  on the i d e n t i f i c a t i o n  o f  s i x  
IgG a l l o t ypes  of the  American mink  and  t h e i r  popu la t i on  d i s t r i b u t i o n .  
I n  cont ras t  to the o ther  mammalian species s tud ied,  the a l l o t ypes  of the 
heavy cha ins  in the  m ink  a r e  ev iden t l y  d i s t r i b u t e d  i n  the popu la t ion  i n -  
dependently f rom one another ,  and  not i n  the form of l i n k e d  combinat ions 
( a l  Iogroups) . These d a t a  cont rad ic ted  the ideas t h a t  have  developed on 
the o rgan iza t i on  o f  the genes of the heavy cha ins  of I g ;  therefore, the 
r e s u l t s  of a h y b r i d o l o g i c a l  a n a l y s i s ,  wh ich  a r e  o u t l i n e d  i n  the present 
p u b l i c a t i o n ,  took on specia l  s ign i f i cance.  

I n s t .  o f  Cyto logy a n d  Genetics, S i b i r i a n  Branch,  Acad. of Sciences o f  the 
USSR, Novos i b i r s k  . 
Trans la ted  from: Genet ika,  20, 3, 489-494, 1984. 
0038-5409/84/2003. P l  enum Pub l .  Corp . 
3 tables,  15 references. Au tho rs '  summary. 



M I N K  OF A NEW, COMPOSITE COLOUR. 

V. I .  Bubnov, N. I .  Trof imov.  

Si l v e r  Or h i d  Pastel m ink  were obta ined d u r i n g  i n t e r  se b reed ing  of Orch id  
CY 

m i n k  ( k  kBbPp) wh ich  h a d  been obta ined b y  @%ing Ampalo S i l v e r  a n i -  
m a l s  (kkBBpp) w i t h  Orch&doPastel an imals  (k k bbPP) ,  and  b y  ma t ing  
O r c h i d  Si l v e r  females ( k  k Bbpp) o r  Orch id  Pastel females w i t h  S i l v e r  
O r c h i d  Pastel males, o r  b y  i n te r  se ma t ing  of Orch id  Pastel an imals .  
T e Si l v e r  Orch id  Pastel t ype  i s  due to an in e rac t i on  of 3 recessive genes 8 6 o 
k , b a n d  p ,  a n d  the  genotypes i s  e i ther  k k bbpp ,  a n d  there i s  no d i f -  
ference between the homozygous and the heterozygous a n  imal  s i n  the inten-  
s i t y  o f  co lou r ing  o r  eye co lour ,  a-nd both  types a r e  b a s i c a l l y  b lue-grey 
w i  t h  b r o w n  eyes. 

K ro l  ikovodstvo i Zverovodstvo,  4, 16, 1984. 
2 tab les .  CAB-abstract . 
I n  RUSS. 

"Synfuels ... microchips ... gsnetic enginmring... 
Synfusls ... microchips ...g enetlc engineering...." 



Original Report 

Description of The Cytoplasmic Droplet on 
Mink Spermatozoal 
D. M. Krause, R. J. Aulerich, and R. K. Ringer, Department of Animal Science, 
Michigan State University, East Lansing, MI 48824-1 225 

Summary 
Transmission and scanning electron micro- 
scopy photographs of cytoplasmic droplets on 
spermatozoa taken from the caput, corpus 
and cauda epididymis, and the vas deferens of 
mink were used to characterize these droplets. 
The  droplets, which form at the base of the 
head, connecting-piece, and anterior-portion 
of the middle-piece of spermatozoa, consist of 
a granular amorphous matrix containing nu- 
merous curved tubules and vacuoles. T h e  con- 
tents of the droplet are encompassed within a 
distinct membrane, although, the surface may 
have an irregular appearance due to protru- 
sions of the components. The  size of the drop- 
let decreases significantly as it descends the 
mitochondrial sheath and assumes a more ec- 
centric position on the posterior portion of 
the middle-piece of the spermatozoo. These 
morphological alterations are accompanied by 
degenerative changes in the droplet mem- 
brane prior to its normal disposition from the 
tail of the spermatozoon. 

Pniroduction 
The  presence of cytoplasmic (kinoplasmic or  
protoplasmic) droplets on the tail of mammal- 
ian spermatozoa was first described by Ritzius 
in 1909 (Bloo~n and Nicander, 1961). Numer- 
ous accounts concerning these droplets have 
since been reported for many mammalian 
species. Mink farmers have frequently expres- 
sed conceril regarding the fertility of males 
showiilg the presence of cytoplasmic droplets 
on spermatozoa observed during routine 
»sperm checkinga procedures. 

Recent studies by Krause (1 984) have shown 
that ejaculates from mink with up to nine per- 

cent of the spermatozoa containing cytoplas- 
rnic droplets had no discernible adverse ef- 
fects on the fertilizing capacity of the semen. 
The  cytoplasmic droplets on mink spermato- 
zoa have, however, not been studied in detail 
and were only briefly mentioned by Kim et al. 
(19'78) in their description of the ultrastruc- 
ture of mink spermatozoa. This study was, 
thus, conducted to characterize the cytoplas- 
rnic droplet on mink spermatozoa and de- 
scribe its ultrastructure. 

Materials and methods 
Eleven, sexually mature, natura1 dark or pas- 
tel, male mink (Mustela vison) from the Michi- 
gan State University Experimental Fur Farm 
were used in the study. These mink were 
housed in individual cages in open-sided sheds 
and exposed to natura1 environmental condi- 
tions, including photoperiod. Feed (see 
Krause, 1984) and water were provided ad li- 
bitum. During the breeding season (March), 
the mink were anesthetized with 0.2-0.3 ml 
Vetalar82 and unilaterally castrated. Samples 
of spermatozoa from the caput, corpus and 
cauda epididymides, and vas deferens were 
collected on pre-warmed (39°C) glass micro- 
scope slides and diluted with 0.05 ml of phy- 
siological saline. 

A smear, made from a subsample of the 
spermatozoa collected from each mink, was 
stained with a live-dead stain (Lasley and Bog- 
art, 1944) for screening the sample for the 
presence of cytoplasmic droplets using a light 
microscope. The  remainder of the sample 
from the collections that contained cytoplas- 
rnic droplets, was placed into vials containing 

1. This research was supported by the Mink Farmers' Research Foundatiori, Thiensville, W1 and published with the 
approval of the director of the Michigan Agricultural Experiment Station as Journal Article No. 11856. 
2. 100 mg/ml Ketamine H C l ;  Parke-Davis, Morris Plains, NJ 07950. 



0.25 ml of five percent glutaraldehyde and 
processed for transmission electron micro- 
scopy (TEM) according to Hooper et al. (1979) 
and scanning electron microscopy (SEM) as 
described by Krause (1984). 

Results and discuission 
In most species, formation of the cytoplasmic 
droplet is associated with the Sertoli cells. 
During spermatogenesis, the majority of the 
cytoplasm from tlie spermatids moves to the 
posterior portion of the head around the base 

of the flagellum. As the head develops, the 
spermatids are forced closer to  the lumen of 
the seminiferous tubules until they finally be- 
come free spermatozoa. This developmental 
process creates slender stalks between the re- 
sidual cytoplasm which is held in the epithe- 
lium and the cytoplasm that is connected to 
the neck region. When these slender talks 
break, the cytoplasm forms a droplet around 
the neck of the spermatozoa (Fawcett and Phil- 
lips, 1969). The  granules and tubules, which 
comprise a portion of the cytoplasmic droplet, 
are components from the Golgi's apparatus 
and the kdoplasmic reticulum  look i n d  Ni- 
ca?zder, 1 96 1 ; Greeson and Zlotnik, 1 945). 

When first formed, the droplets are located 
on the posterior region of the head, where 
they surround the neck and border the ante- 
rior portion of the middle-piece of the sper- 
matozoa. They descend the mitochondrial 
sheath during passage of the spermatozoa 
through the epididymis. T h e  droplets are 
normally cast off from the tail of the sperma- 
tozoa by the time they are ejaculated but oc- 
casionally some may be present on ejaculated 
spermatozoa. 

Since spermatozoa do not attain ful1 matur- 
ity until they reach the cauda epididymis, the 
position of the droplets on t h i  spermatozoa 

F z g u ) ~  1 may serve as an indicator of maturity (Bedford, 
Hoad (El) a n d  n?zterior itziddle-~IIPCP of S ~ P ~ ~ I Z ~ ~ O Z O O ~ Z  1963). Ejaculates that contain a large percent- 
f rom the caput  epzdzdjmzs of mznk wztk tlze cytoplamzzc age of spermatozoa in which cytoplasmic 
droj)let (CD) S L L )  roulzd~izg tlzr ro~z~zectzng-piece a n d  droplets are on the anterior portion are 
anterzor portton of the ~tzzddle-pzece (SEM,  19,500X).  usually indicative of a spermatogenic disorder 

(Blooin and ;CTzcn?zcler, 196 1). 

Flgurr 2 M ~ l l k  J ~ P ~ ) I I ~ ~ o z o o ) ~  

 fro)^^ t h ~  cnput  epzdzdynzs shoulzng the cytofilas~nzc Fzgure 3. iMz)zk sper,)lntozoa jroitz the distnl portzolz 
droplet (CD) detarhed fro17z tlze head (H)  A'o~E 1 1 1 ~  of the uas  deferens dzsplajzng cjtoplasnzzc droplets 072 

globuln) n ~ ~ r a i a ~ z c e  of t h ~  (Iroplet (SElM, 28,800X) .  the posterzor portlo~z of the ~ t z~dd le -LZPCP (SELV,  3 , 1 0 0 X )  



Figure 4. Cross sectzo~z of a qtoplas~nic droplet 
surrounding the middle-pi~ce of a mink spennatozoon. 
Note the distinct ine11ibra ne (M) su rro u nclzl~g the droplet 
and numerous tubules ( T )  and vacuoles (V) on the 
periphery of the drol~let. 

 figur^ 5. Latrral srctio~z of a c j to~~las~nic  clroplet 
located on the middle-l~iece of a mink spermatozoen 
(TEM,  uranyl ncetnte stain, 30,000X). 

Light microscopic examination of the live- 
dead stained smears of spermatozoa collected 
for this study revealed the presence of cyto- 
plasmic droplets on spermatozoa from both 
the natura1 dark and pastel mink. §EM photo- 
graphs of spermatozoa from the caput epidi- 
dymides of the mink showed cytoplasmic 
droplets surrounding the base of the head, the 
connecting-piece and/or the anterior portion 
of the middle-piece (see Figures 1 and 2), 
whereas, droplets on spermatozoa taken from 
the cauda epididymides and vas defereils were 
located, almost exclusively, on the posterior 
portion of the iniddle-piece (Figure 3). 

Cytoplasmic droplets on spermatozoa from 
the caput epididymides were significantly 
(p t0 .01 )  larger than those from the cauda 
portion of the epididymides. Droplets on sper- 
matozoa from the caput epididymides aver- 
aged 2.26 p in width, while the mean dimen- 
sions of those from the cauda portion were 
1.98 by 1.20 p, respectively. Nearly 50 per- 
cent of the spermatozoa from the cauda epi- 
didymides contained cytoplasmic droplets. 

TEM photographs (Figures 4 and 5) port- 
rayed the cytoplasmic droplet on mink sper- 
matozoa as consisting of a membrane-bound 
sac containing tubules and vacuoles within a 
granular amorphous matrix. The  protrusions 
of structures contained within the membrane 
give the surface of the droplet an irregular 
appearance. T h e  tubules that are dispersed 
throughout the droplet consist of a variety of 
curved shapes and the internal structure of 
the droplet appears to have no pattern rela- 
tive to the orientation of its components as 
shown in Figures 4 and 5. In the rat, Bloom 
and Nicander (1 96 1 )  reported that the tubules 
and vacuoles were generally restricted to the 
periphery of the droplet. T h e  droplets from 
the cauda epididymis of the ram and bull, as 
described by Bloom and Nicander (1 96 l ) ,  ap- 
pear to contain smaller vacuoles and a less 
granular matrix than those of the mink. 

As the cytocplasmic droplets descended the 
middle-piece of mink spermatozoa, the mem- 
branes began to degenerate and the droplets 
occupied a more eccentric position to one side 

Fzgure 6.  Cjtoplas~nic rlroplet located 071 the postertor 
portion of the widdle-pieer of mink sfiermatozoo?z. 
Note degenerntzon of tlze nzelnbrane surrounding the 
droplet and the eccentric position of the droplet on the 
spernlatozoon ( T E M ,  urnnjl ac~ ta te  stain, 45,OOOX). 



of the middle-piece (Figure 6). The  degener- 
ation of the membrane may weaken the at- 
tachment of the droplets to the spermatozoa 
leading to their eventual detachment from the 
spermatozoa. 
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The Possi ility of Use Suacron renergetic 
B-Blocker as an Mating Efficie Improving 
Factor 
K. ~ciesihski, T.  Kaleta, Institut Hodowli i Technologii Produkcji Zwierzccej, ul. 
Przejazd 4, 05-840 Brwinów, Poland 

Summary 
Various disorders may occur in farm animals, 
particulary in the mating period. B-blockers 
turned out to be an effective measure in this 
case. The  authors examined 42 arctic foxes in 
this end: males with low sexual activity or re- 
vealed trouble with intromission. 

Suacron (B-blocker preparate from Ger- 
man Federal Republic) was injected and dose 
0,5 mg was used. The  advantageous effect on 
the mating efficiency was observed, particu- 
lary in the case of foxes which had trouble 
with intromission. 

Introduction 
T h e  adrenolitic class of drugs administration 
to the stressed animals has an effect on fitness 
the circulatory system to the high psychophy- 
sical exertions, improves heart work under 
conditions of decreased oxygen supply and re- 
duces tension and fear. Thus, adrenolitic 
B-blockers are used in the animal production 
(1, 3, 4, 5, 10, 11). Suacron is a drug belong- 
ing to this class, produced by Praemix Wirks- 
toff (GFR). The  experiments of Bartsclz et al  
(19'78) showed that Suacron is useful as pre- 
ventive drug in cases of death resulting from 
sudden heart attack in pigs (2). Heptner's inves- 
tigations concerning Suacron in the stress 
treatment in horses showed its usefulness, par- 
ticulary with older animals (6). Our experi- 
ments revealed that Suacron is a good anti- 
stress measure in the racing horses (8, 12). We 
also used this drug in cases of carriage-adap- 
tive stress in calves (7). 

The  aim of this study was enhancement of 
mating efficieilcy in males arctic fox during 
mating period by increasing of the circular 
system sufficiency, prolongation of males sex- 

ual activity and partially decreasing of the 
sympatic nervous system effect. 

Table 1. Matings of males blue foxes with low 
sexual activitj before and after Suacron adminis- 
tration. 

No. of male Number of matings Number of matings 
before administration after administration 

Total 68 7 6 



Material and method 
T h e  experiments were carried out in the farm 
RSP Duchnice during 1983. 42 males arctic 
foxes were examined 1-5 years of age. The  
dose of administered Suacron was 0,5 mg (1 ,O 
ml). The  drug was injected under the skin 
every day two hours before the mating for 18 
days during the mating period. 

T h e  foxes were divided into two groups: $2 

animals revealed low activity and no mated, %O 

active foxes which had trouble with intromis- 
sion. 

All these animals were paired with vixens in 
heat every day. 

Results and discussion 
T h e  results of males arctic fox mating effi- 
ciency are shown in Tables 1 and 2. Table 1 
presents the list of blue foxes matings. 
Suacron was administered late in the mating 
period in this case of animals with low activity, 
the slight enhancement of activity was obser- 
ved in this group. The  most advantageous ef- 
fect after injections was in males which mated 
one or  two times. In the other case the effect 
was lesser. 

Table 2 shows the list of matings concern- 
ing males sexually active but which had 
trouble with intromission. In this group 
Suacron was also administered late in the mat- 
ing period. The  effect on the mating effi- 
ciency was rather significant in this case. 

In all animals used in these experiments the 
side-effects weren't observed. 

Previous observations in pigs, with analogi- 
cal use of Suacron suggested that it's valuable 
measure against tachycardia, taking place in 
the mating period very often. 

Table 2. Matiizgs of males blue foxes whiclz lzave 
trouble witlz ilztromission before and after Suacron 
adlninistratio?~. 

No. of male Number of matings Number of matings 
before administration after administration 

T 143 4 
T 183 - 2 
T 399 1 
T 503 - 1 
T 541 - 

T 545 - 1 
T 2803 - - 

T 2089 - - 

T 1837 - 1 
T 1699 1 2 

Total 1 12 

Gonclusions 
1. The  advantageous effect of Suacron on the 

mating efficiency in arctic foxes was ascer- 
tained. 

2. T h e  drug administered was well tolerated 
and no side-effects were observed. 

3. The  effect of Suacron on the foxes maybe 
was resulted from enhancement of circular 
system sufficiency. 
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Summa ry 
The  males of silver fox reveal sometimes 
troubles which have with performance of mat- 
ing behaviour. Our investigations comprised 
19 foxes show that the use various doses of 
B-blocker in this case has advantageous effect 
on the number of matings as it was observed 
in arctic foxes. 

Introduction 
From the recent literature the effect of 
Suacron on treatment tachycardia in swine 
during the mating period is known (1, 3). In- 
troductory investigations of Suacron adminis- 
tration in arctic foxes showed, that it's useful 
as regards males which had trouble with intro- 
mission (2). T h e  aim of the further investi- 
gations was to verify this effect in silver foxes. 
The  enhancement of dose was the additional 
factor only in comparison with the previous 
study (2). 

Material and method 
The  experiments were carried out in the farm 
RSP Duchnice in 1983. The  whole material 
(19 males) was divided into two groups. The  

first consisted of 5 males, revealed low sexual 
activity, the second-of 14 males which had 
trouble with intromission. All males were 1-3 
years old. In the first group drug was admin- 
istered once in turn as follows 0,2 ml-0,l mg; 
0,6-0,3; 2,8-1,4; 5,4-2,7; 16,2-8,l mg. per fox, 
under the skin. In the second group we ad- 
ministrered the same dose of Suacron - 1 ,O 
ml-0,5 mg under the skin for 14 days; every 
day two hours before the mating. 

Results and discussion 
T h e  results obtained in this study show Tables 
1 and 2. Table l concerned the first group, 
reveals enhancement of sexual activity. Two 
vixens were successfully mated to examined 
males. This fact took place 48 hours after the 
drug administration, and these females whel- 
ped. T h e  side-effects were not observed in 
males, in spite of high drug doses. 

Table 2 shows that in the second group the 
advantageous effect of Suacron was also signi- 
ficant in active but not mated males. In  this 
case all females which were mated, whelped 
too. 

These results confirm findings concerning 
the effect of Suacron in arctic foxes. 

Table l .  Matings of nzales silver foxes with low sexual activity before and 
after Suacron administration. 

No. of male Dose Number of matings Number of matings 
ml mg before administr. after administr. 



Table 2. Matings of males silzler foxes with have trouble with intromission 
before and after Suacron administration. 

No. of male Dose Number of matings Nurnber of rnatings 
ml mg before administr. after administr. 

T 131 1 ,O 0 5  1 2 
P 273 - 1 
T 107 1 2 
T 153 - 1 
T 115 1 1 
S 27 1 2 
T 79 1 1 
S 15 - 1 
S 16 - 2 
S 65 1 3 
P 277 - 1 
T 35 - 2 
T 73 1 
T 129 - - 

Total 6 2 O 

Conclusions 
1. The  advantageous effect of Suacron on ef- 

fectiveness of matings in silver foxes was 
ascertained. 

2. Doses of this drug from 0,2 to 16,2 ml 
were well tolerated and no side-effects 
were observed. 

3. There was no effect on females fertility 
also: all vixens mated to taking a cure 
males, whelped. 

4. It would be desirable to explain the mech- 
anism of Suacron action. 
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Courtship and Mating Behaviour of the 
Domestic Fitch Mustela putorius furo 
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Hamilton, New Zealand. 
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Hamilton, New Zealand 

Summary 
Courtship behaviour of ten pairs of domestic 
fitch (Musteln putoriusfilro) was observed and 
the time taken for each behaviour phase was 
recorded. Courtship behaviour was long (33 
to 56 minutes) and involved repetitive respon- 
ses. It consisted of male activity directed to- 
wards the neck/ear region of the female, fol- 
lowed by a period of false mounting. This fi- 
nally lead to intromission and locking. Apart 
from using locking as an indicator, it was dif- 
ficult to determine with certainty whether in- 
tromission occurred. During some courtship 
sequences the male's penis became caught in 
the wire mesh floor of the furring cages. T h e  
sequence of events and possible seasonal ef- 
fects on courtship behaviour were also descri- 
bed. 

Pntroduction 
The  fitch (Musteln putorus furo) is a mustelid 
carnivor belonging to the same family as 
weasels, stoats and mink. T h e  fitch has a well 
defined circadian rhythm of intense sexual ac- 
tivity for six months, alternating with a phase 
when the reproductive organs of both sexes 
are inactive (Rowlancls, 1967). In New Zea- 
land, wild fitch are in breeding condition be- 
tween September and March (Fitzgerald, John- 
sen, King E f\/loors, 1984), and are bred on 
commercial fur farms between September and 
January   gi le^ C' Wnllnce, 1983). 

In the female fitch in oestrus the vulva be- 
comes swollen and open with rigid walls (Row- 
laizds, 1967). Copulation may vary in duration 
from 10 minutes to three hours (Rowlands, 
1967). Ovulation is normally induced by 
courtship but on fur farms can be bought 
about by rough handling or  from female- 

female interactions. Therefore intromission is 
not essential for ovulation to occur. The  fe- 
male ovulates about 30 hours after copulation 
(Harnmond tY Chesterman, 1972). As the vi- 
ability of the ova decreases 18 hours after 
ovulation, a double mating is often used to en- 
sure fertilisation of the shed ova (Lagerkvist, 
1984). There is no available evidence to sug- 
gest a correlation between fertility and du- 
ration of coitus (Rowlands, 1967). After ovu- 
lation tbe vulva softens and diminishes in size 
four to five days after mating. If vulval re- 
gression does not occur the female is remated 
(Lagerkvist, 1984). It is important to check that 
the males are mating effectively in order to 
avoid false pregnancies (Haminond €3 Chester- 
man, 1972). 

At present the courtship behaviour of the 
fitch is poorly documented. T h e  aim of this 
study was to record and describe the courtship 
behaviour of the domestic fitch. 

Method 
Su bjects 
Ten pairs of fitch were studied. All were one 
year old and in their first breeding season. At 
least five of the males observed were being 
mated for the first time. 

Apparntus 
Observations were recorded on data sheets 
and a stopwatch was used to time the beha- 
viour. In addition, a video recording unit and 
camera were used to monitor courtship of 
three pairs. Mating took place in whelping 
and furring cages with wire mesh floors (Fig- 
ure 1). Both cages were of similar design ex- 
cept that the whelping cages had an en-closed 
nesting box with solid walls and floor of ply- 



L ENTERANCE T O  NES? 
(100 x 150 mm.) 

Cage constructed from 50x25 mm. welded wire 
mesh, except the sides (12.5x12.5 mm. welded 
wire mesh). 

FURRING CAGE 

CAGE LID 

(230 mm.) (500 mm.) 

NEST LID \ L 

(100 mm. dia.) 

nest area run area 

Run area constructed from 50x25 mm. welded 
wire mesh, except sides (12.5x12.5 mm. welded 
wire mesh). 
T h e  nest (whelping hox) is constructed from 
plywood. 

WHELPING CAGE 

Figure I .  Diagram of furring and whelping cages 

wood, whereas the nesting area in the furring 
cage was smaller and constructed from wire 
mesh. 

Procedure 
Five pairs were mated in furring cages, and 
five pairs in whelping cages. In the furring 
cages the females were taken to the males 
whereas in the whelping cages the males were 
taken to the females. Two pairs which failed 
to mate were separated at 45 minutes. Three 
separate observation periods were involved at 
different times during the mating season as 
follows: 

a) 2. October 1985 - video taped recordings 
of three matings in furring cages (between 
1.00 and 4.00 p.m.). 

b) 23.  October 1985 - Photographs and rec- 
orded observations of four pairs of fitch, 
two mated in whelping boxes and the re- 
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Figure 2. Tj$e of behaviour and time taken during 
c~urtslzip in  furring cage. 

TIME (minutes)------. 
KEY 
i----I = Range 

* = averace 
n = number of pairs involved 

Fzgure 3: T)$e of behazlzour and time taken durzng 
courtshzp zn wkelpzng cage. 

mainder in furring cages (between 10.30 
and 12.00 a.m.). 

C) 5. November 1985 - Recorded obser- 
vations of three matings, all of which were 
in whelping boxes (between 1.00 and 2.00 
p.m.). 



MALE TAKEN T O  FEMALE 
(whelping cage) 

d 
NASO A N 0  CONTACT INITIATED 

BY EITHER 
(0-36 sec.) 

I 
& 

FEMALE ACTIVELY SEEKS 
MALES ATTENTION 

(1-2:30 mins.) 

ENVIRONMENT 
(1-4 mins.) 

I 

FEMALE TAKEN TO MALE 
(furring cage) 

L 
NASO A N 0  CONTACT INITIATE 

BY MALE 
(0-42 sec.) 

1 
FEMALE AVOIDS DRAGGING 

AND CARRYING . 
(0-2 mins.) 

MALE LIES + 
ON SIDE AND 
SCRATCHES 
NECK REGION OF 
FEMALE WITH FORE 
AND HIND LIMBS 
(1 3-34 mins.) 

BRIEF RESTING 1 
PERIODS 
(2 1-32 mins.) t 1 

MALE ORIENTATED TO NECKIEAR 
REGION ON FEMALE 
- bitting and chewing 
- male carries/drags female around cage 
- into and out of nest area 
(2-32 mins) 

FEMALE BECOMES LIMP 

- trial and error 
(16-30 mins.) 

J 
INTROMISSION 

AND 
LOCKING 

(33-56 mins.) 

REST SEPARATE COURT AGAIN 

Figure 4: TIZP pattern of behaviour and average range of time taken cluring courtship in  whelping and furring cages. 

Video recordings were made of three pairs, 
and still photographs were also taken. 

T h e  behaviours observed during courtship 
were defined as follows: 
a) NASO A N 0  (NA) - contact made with the 

nose of one and the perianal region of the 
other animal 

b) MALE EXPLORING (ME) - Male sniffiiig 
around cage 

c) FEMALE ACTIVE (FA) - Female jump- 
ing, sniffing and biting male in the head/ 
neck region 

d) CARRYING AND DRAGGING (CD) - 
Male holding female in neck region with his 
mouth and carrying and dragging female 
around the cage 

e) SCRATCHING (S) - Male lying on side 
holding female and scratching neck with 
fore and hind limbs 



f) RESTING (R) - Male and female inactive 
g) FALSE MOUNTING (FM) - Pelvic 

thrusts by male without intromission 
h) INTROMISSION AND LOCKING (IL) - 

Penis inserted in vagina, animals remain to- 
gether in copulatory position, with occasio- 
nal pelvic thrusts. 

Results 
In all five pairs mated in the furring cages (fe- 
males to males) the males were observed to 
carry out naso ano contact and carrying and 
dragging behaviour, the female played a pass- 
ive role (Figure 2). In the whelping cages 
(male to female) the female actively sought 
the attention of the male for up to seven mi- 
nutes, whereas the male spent time initially 
exploring his new environment. Apart from 
NA, ME and FA the behaviours observed in 
the furring cages were performed for long 
periods of time, with averages ranging from 
21 to 56 minutes (Figure 2). 

In the whelping cages (Figure 3), each pair 
exhibited the ful1 behaviour sequence of re- 
sponses, with the exception of resting (in 
three pairs) and scratching. Less time was 
spent on CD, S, R, RM, and IL of the eight 
behaviours observed. There was a consider- 
able increase in the length of time of intromis- 
sion and locking in the furring cages com- 
pared with that observed in the whelping 
cages. 

The  patterns of behaviour together with 
the average range of time taken for each be- 
haviour during courtship in the furring and 
whelping cages is summarised in Figure 4. 

rear limbs of femal 

furring cage floor x male's penis 
caught under 
cage floor 

Key 
Male = darker animal 
Female = lighter animal 

Figure 5: Diagram of 71entral uiew offurring cage with 
n azating l a i r .  

Note the different initial responses depending 
on whether the male was taken to the female 
or the female taken to the male. 

In four out of the five matings in the fur- 
ring cages the male's penis was observed to 
become caught in the floor of the cage (Fig- 
ure 5). This was not observed in the whelping 
cages. 

Discussion 
The  results confirmed the long and repetitive 
courtship behaviour as has been previously 
observed (Moodj, Bowman & Lang, 1985; Ham- 
rnolzcl & Chestennan, 1972, 1976). Intromission 
seemed to be achieved by trial and error. 
Harnmond and Chesterman (1976) suggested 
that the numerous attempts at intromission by 
some males resulted in them appearing 
clumsy. In this study intromission took on 
average 15 minutes, (range from 7 to 55 mi- 
nutes), though the precise time of intromis- 
sion was sometimes difficult to determine with 
certainty. 

The  longer periods of time for each beha- 
viour in the furring cages compared to the 
whelping cages may have been because the 
observations for the furring cages were made 
earlier in the season. T h e  whelping cage mat- 
ings were observed later when some of the 
males had become more experienced. More 
prolonged mating (e.g. half to several hours) 
at the beginning of the season was noted by 
Hc~mmo?zd and Chesterman (1972). This con- 
trasts with mink mating time, which tends to 
increase later in the season (Madsen, 1985). 

When the female was taken to the male's 
cage, she showed less interest in the male than 
when the male was introduced to the female's 
cage. With the male transfered, the female in- 
itiated contact and gained the male's atten- 
tion. Although it is usually recomended (e.g. 
Giles and Wallace, 1983) to take the female to 
the male's cage, on the limited data provided 
by this study there seemed no disadvantage in 
taking the male to the female's cage. 

T h e  biting behaviour by the male caused 
no lacerations or any bleeding in the female 
suggesting that the courtship is not as violent 
(Mood~ et al, 1985) as it might appear. When 
the courtship behaviour appeared to involve 
the female in pain (e.g. ear biting) she reacted 
aggressively by snapping at the male accompa- 
nied by a high pitched 'bark', usually causing 
a brief withdrawal by the male. 



T h e  observed dragging/carrying beha- 
viour of the male, also recorded by Rowlands, 
(1967) is clearly the major element of the 
courtship. Perhaps this behaviour is to ex- 
haust the female, to allow easier mating an- 
d/or to manoevour the female in to the cor- 
rect position for intromission. 

Before intromission reoccured various ele- 
ments of courtship are repeated (Figure 4). 
Once intromission occurs the animals stay in 
copulatory contact (e.g. locked). Rowlands 
(1967) commented that the male and female 
may be locked together for periods ranging 
from ten ninutes to three hours. The  range 
observed in the present study was 33 minutes 
to 56 minutes. Prolonged copulation may be a 
requirement to activate the induced ovulation 
mechanism (Moodj et al, 1985). 

During the false mounting behaviour itwas 
noted that the male's penis was sometimes 
caught in the wire mesh of the cage floor. 
This was observed in four out of the five mat- 
ings in the furring cages. No catching was ob- 
served in the whelping cages. The  majority of 
matings in the whelping cages occured in the 
nest, which had a solid floor. Although the 
furring cages also had a nest area, this seemed 
to be too smal1 to allow successful mounting to 
occur. 

Catching of the male's penis could have ad- 
verse consequences for a first year male and 
may well reduce the male's libido, as well as 
possible physical damage to the penis. A tem- 
porary wooden or plastic solid floor in the fur- 
ring cage used for mating would be an effec- 
tive precaution. This floor would help the 
male align the penis avoid the possibility of 
penis catching, provide better solid foot sup- 
port for both animals and receive any exuda- 
tes from the female which may act as sexual 
cues. 

As only ten matings were observed in this 
study only tentative conclusions can be drawn 

l from the results. More research is needed to 
clarify the importance, or otherwise, of taking 
the male to the female's cage. A arger scale 
study, including the recording of kitting rates, 
would be necessary to determine the optimum 
mating system for the use on commercial fitch 
farms. 
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ASPECTS OF REPRODUCT ION I N THE MALE BLUE FOX (ALOPEX LAGOPUS) : 
CEACONAL CHANGES IN A RANGE OF TESTICULAR PARAMETER§ AND PLASMA 

HORMONE CONCENTRAT I ONC. 

A d r i a n  Smith. 
The papers  i nc luded  are :  Seasonal changes i n  spermatogenesis i n  the b l u e  
fox  (Alopex lagopus) ,  q u a n t i f i e d  b y  DNA f low cytometry and  measurement 
of so lub le  Mn2+-dependent adeny la te  cyc lase a c t i v i t y .  ( J .  Reprod. Fer t .  
72, 1984, 455-461 Soluble Mn2t-dependent adeny l a t e  cyc lase a c t i v i t y  
i n  the  tes t i s  o f  the  b l u e  fox (Alopex lagopus)  (Arch.  Androl .  12, 1984, 
225-230) :e: Physico-chemical p roper t ies  of the so lub le  Mn2+-dependent 

adeny la te  cyc lase of the b l u e  fox tes t is  (Arch.  Andro l .  1985 - I n  p ress ) .  
Hormonal r e g u l a t i o n  of reproduct ion i n  the  male b l u e  fox  (Alopex lagopus ) .  
(J .  Reprod. Fe r t .  1985. I n  press) .  

" Sc ien t i f u r ,  vo l .  9,no.3, 1985; Sc ien t i f u r  vo l .  9, no.4, 1985. 

Norwegian Col l .  of  Vet. Med., Res. Farm f o r  F u r b e a r i n g  Animals,  1380 
Heggedal, Norway.  75 p. 1984. Thesis. 
Summary i n ENGL. CAB-abstract. 

EXPER I MENTAL UCE OF Gn-RH VET. "BERL I N-CHEM I E" FOR S I NGLE MAT I NG 
OF MINK FEMALEC. 

(Versuche mi  t Gn-RH vet. "Berl in-Chemie" z u r  e inmal  i g e n  V e r p a a r u n g  
der  ~ e r z f  a h e n  ) . 

H. Hat tenhauer,  A. Potschu la t .  

Gn-RH was exper imenta l  l  y  app l  ied to groups of s t a n d a r d  mink females 
(each g roup  cons is t i ng  of ten young a n d  ten a d u l t  females) t o  f i n d  ou t ,  
i f  reproduct  ion per formance of on l  y  once-mated females cou I d  be  enhanced, 
Some exper iments were r e l a t e d  to doses to  induce ovu la t i on ,  w i t h  5 pg ,  
10 p g  o r  20 p g  b e i n g  in t ramuscu la r l y  in jec ted to each of the an ima ls  a n d  
mat ing  t imed e i g h t  days  from Gn-RH a p p l  i ca t i on .  Other exper iments were 
conducted t o  de f ine  the ac t ion  of PMSG premedicat ion of females, two o r  
th ree d a y s  p r i o r  to  mat ing ,  w i t h  10 pg/animal  of Gn-RH b e i n g  a p p l i e d  
f o r  s t imu la t i on  of o v u l a t i o n  w i t h i n  one hour  from mat ing .  A t h i r d  group 
of exper iments was c a r r i e d  out to s tudy  the impact of e a r l y ,  medium, a n d  
l a t e  t i m i n g  of oestrus on the reproduct ion  per formance of an ima ls  w i t h  
s t imu la ted o v u l a t i o n .  The deadl ines tested were March 8th, a n d  17th. 
App l i ca t i on  of 10 pg/animal  proved to be  most f a v o u r a b l e  dosage. L i t t e r  
size pe r  b i  r t h - g i v i n g  female was increased ove r  twice-mated con t ro l s  a n d  
over o ther  exper imenta l  females which h a d  rece ived 50 I  .U. of HCG. PM 
SG pre t reatment  seemed to  i n ter fe re  wi t h  o v u l a t i o n  a n d  reduced the resu l  t  
of  reproduct ion .  Ef fects on oestrus t i m i n g  were not c l e a r l  y  recordab le .  
Favourab le  ef fects on ovu la t i on  ra tes  a n d  l i t t e r s  sizes were reco rdab le  
from the m a j o r i t y  of exper imental  groups.  However, the r a t e  of empty 
females a t  a l l  was increased i n  a l l  g roups of one s i n g l e  mat ing ,  no mat ter  
what b io techno log ica l  approach had  been chosen. 

Mh. Vet.-Med. 39, 524-527, 1984. 
9 tables,  6 references. Au tho rs '  summary. 
I n  GERM. Summary i n  RUSS and  ENGL. 



USE OF PMSG AND HCG I N  MINK BREEDING. 

( ~ b e r  d i e  Anwendung von  PMSG u n d  HCG in d e r  Merzzucht ) .  

H. Ha t t enhaue r ,  H. P i n g e l ,  K .  E lze.  

Two g r o u p s  o f  20 s t a n d a r d  fema le  m i n k  each  r c e i v e d  i n t r a m u s c u l a r  in- 8 
j e c t i o n s  of  30 I  .U . /an ima l  o f  PMSG ( M a r e t r o p i n  1 ,  two  d a y s  p r i o r  to  the  
f i r s t  o r  two d a y s  p r i o r  t o  t h e  second m a t i n g  i n  a  f i r s t  e x p e r i m e n t  conduc- 
t ed  t o  s t i m u l a t e  o v u l a t i o n .  Two o t h e r  g r o u  s r e c e i v e d  i n t r a m u s c u l a r  in- W 
j e c t i o n s  o f  50 I .U . /an ima l  o f  HCG w o n a d e x  ) ,  w i t h i n  one  h o u r  f r om  the  
f i r s t  (jy- second m a t i n g ,  w i t h  Gonadex b e i n g  a p p l i e d  in  a d d i t i o n  to  Mare- 
t r o p i n  . PMSG p roduced  some s y n c h r o n i s i n g  e f fec t  o n l y  o n  t h e  f i r s t  r a t h e r  
o n  t h e  second m a t i n g .  The  p rocess  of t he  second m a t i n g  was  more effec- 
t i v e l y  synch ron i sed  b y  a p p l i c a t i o n  o f  HCG a f t e r  t h e  f i r s t  m a t i n g .  A p p l i -  
c a t i o n  o f  PMSG on w h a t e v e r  d a t e  i nc reased  l i t t e r  s i z e d  p e r  mo the r  a n i m a l  
b y  someth ing  between 0.3 a n d  0.5 o r  0.1 a n d  0.2 k i t s  p e r  female set. 
A d d i t i o n a l  a p p l i c a t i o n  o f  HCG i nc reased  t h e  l i t t e r  s i z e  b y  1.0 o r  0.7 k i t  
p e r  mother  a n i m a l  o n l y  i n  one  case. A l l  f i g u r e s  a r e  r e l a t i v e  t o  con t ro l s .  
The  same g r o u p s  o f  a n i m a l s  were  i n v o l v e d  in a second expe r imen t .  Ovu- 
l a t i o n  was  f i r s t  i n d u c e d ,  u s i n g  50 I  .U. o f  HCG, seven d a y s  p r i o r  t o  f i r s t  
m a t i n g ,  w h i c h  was  f o l l o w e d  b y  second m a t i n g ,  one d a y  l a t e r .  An e a r l y  
m a t i n g  d a t e  ( M a r c h  5 t h  a n d  6 t h )  was  compared t o  a  m in imum d a t e  ( M a r c h  
12 th  a n d  13 th ) .  The p rocess  o f  m a t i n g  was f o u n d  t o  h a v e  been  a f f ec ted  
in  te rms o f  s y n c h r o n i s a t i o n .  L i t t e r  s i z e  p e r  mother  a n i m a l  was  no t  in- 
c reased  b y  HCG in one case ,  b u t  i nc reased  b y  0.5 k i t  i n  a n o t h e r .  L i t t e r  
s i z e  p e r  fema le  set  was  i n c r e a s e d  b y  HCG in b o t h  cases  b y  0.5 o r  0.7 
k i t s .  

Mh.  Vet.-Med., 39, 520-523, 1984. 
10 t a b l e s ,  5  re ferences.  A u t h o r s '  summary .  
I n  GERM. Summary In  RUSS a n d  ENGL. 

EFFECTS OF FLUSHING ON REPRODUCTIVE PERFORMANCE, OVULATION RATE, 
IMPLANTATION RATE AND PLASMA PROGESTERONE LEVELS IN MINK.  

Anne-Helene Tauson . 
I n  t h r e e  expe r imen ts  w i t h  a  t o t a l  o f  585 s t a n d a r d  m i n k  fema les ,  f o u r  m a i n  
f l u s h i n g  models were i n v e s t i g a t e d  in r e l a t i o n  t o  u n f  l u s h e d  c o n t r o l  g roups .  
F l u s h i n g  b y  a d  l i b i t u m  f e e d i n g  f o l l owed  a p e r i o d  o f  r e s t r i c t e d  f eed ing  
a n d  s t a r t e d  e i t h e r  18 o r  4-5 d a y s  be fo re  t h e  s t a r t  o f  t h e  m a t i n g  season, 
3  d a y s  a f t e r  t h e  m a t i n g s  had s t a r t e d ,  o r  was  c a r r i e d  o u t  i n d i v i d u a l l y  
when  t h e  females mated .  F l u s h i n g  o f  n o n - r e s t r i c t e d  v e r s u s  r e s t r i c t e d  a n i -  
m a l s  was  a l s o  compared  in one  expe r imen t .  To e v a l u a t e  t h e  e f f ec t s  on 
o v u l a t i o n  a n d  i n p l a n t a t i o n  r a t e  a n d  p l a s m a  p roges te rone  l e v e l s  a  I  i m i t e d  
number  o f  a n i m a l s  p e r  t r ea tmen t  was  s a c r i f i c e d .  F l u s h i n g ,  f o l l o w i n g  a 
p e r i o d  o f  r e s t r i c t e d  f e e d i n g ,  i m p r o v e d  r e p r o d u c t i v e  p e r f o r m a n c e  i n  y e a r l i n g  
fema les  when commenced 4-5 d a y s  be fo re  t he  s t a r t  o f  t h e  m a t i n g  season. 
L i t t e r  s i ze  inc reased ,  b u t  t h e  f r e q u e n c y  o f  b a r r e n  fema les  was  no t  c l e a r l y  
a f fec ted .  In  y e a r l i n g  fema les  ma ted  a t  l eas t  tw i ce ,  a  q u a d r a t i c  r eg res -  
s i o n  o f  l i t t e r  s i z e  on  w e i g h t  c h a n g e  in t h e  f l u s h i n g  p e r i o d  was f ound .  
In two  expe r imen ts  t h e  d a t e  o f  f i r s t  m a t i n g  a n d  n u m b e r  o f  m a t i n g  p e r  
f ema le  were  i ndependen t  o f  f l u s h i n g  model.  I n  t h e  t h i r d  expe r imen t ,  fe- 
ma les  in t h e  c o n t r o l  g r o u p  we re  more  r e l u c t a n t  t o  mate ,  r e s u l t i n g  in l a t e r  
d a t e  o f  f i r s t  m a t i n g  a n d  f e w e r  m a t i n g s  p e r  female.  O v u l a t i o n  r a t e  i nc rea -  



sed non-s ign i f i can t l y  as  a n  effect of f l u s h i n g ,  b u t  i m p l a n t a t i o n  r a t e  was 
not  c l e a r l  y affected. About one month a f t e r  mat ing ,  p lasma progesterone 
leve ls  tended to be  lower i n  an imals  t h a t  h a d  been f l ushed  f o r  a per iod  
of severa l  days t h a n  i n  cont ro l  animals.  

1 , , , , , , , a 
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Acta  Agr i c .  Scand. 35, 295-309, 1985. 
5 tab les ,  5 f igs . ,  38 references. Authors summary. 

THE STUDY OF THE CEXUAL CYCLEC AND THEIR CEASONAL FLUCTUATIONC 
I N FEMALE CH I NCH I LLAS (CH I NCH I L L A  LAN I GER) . 

(Badania n a d  cyklarni plciowymi i ich  sezonowa zmiennoCcia 
u samic szynszy la malego (Chinchi l la  l an iger ) .  

E lzb  i e t a  Szy larska-Góidz,  Joanna Gromadzka. 

Sexual cyc les i n  the  C h i n c h i l l a  females and  t h e i r  seasonal f luctuat ions 
h a v e  been invest iga ted.  Evidence f o r  the occurrence of sexua l  cycles was 
based on changes in  v a g i n a l  smears which were s ta ined  w i t h  0.1%. Tolu i -  
d i n e  Blue.  The smears revea led es t rua l  changes t y p i c a l  o f  o ther  rodents 
i n  a l  l  types of ep i the l  i a l  cel Is, together w i t h  d isappearance of leucocytes 
a n d  mucus. 

Seasonal va r ia t i ons  i n  the  length  of C h i n c h i l l a  sexua l  cyc les  were found. 
D u r i n g  the s p r i n g  p e r i o d  (March-June) 5-6 r e g u l a r ,  shor t  (22-27 days)  
cyc les  were observed. D u r i n g  the summer-autumn p e r i o d  (Ju ly -~ecernber )  
sexua l  cyc les were longer  (33-36 days )  a n d  less f requen t  (3-4 i n  the sea- 
con) .  Dur ing  the  autumn-winter  pe r iod  (November-February) there were 
o n l y  1-2 long (70-90 d a y s )  cycles. 

Seasonal s i g n i f i c a n t  v a r i a t i o n s  were a lso determined i n  a number of corn i -  
f i e d  a n d  nucleated e p i t h e l i a l  ceI Is  and  ce l l s  f rom the  deep a n d  in ter -  



mediate e p i t h e l i a l  Iayers.  The number of leucocytes and  t h e  amount of 
mucus d i d  not show any seasonal f l uc tua t ions .  

Rys. 2. Sezonowe zmiany dlugoki iiwania poszczegblnych faz cyklu plciowego 
samic szynszyla malego (f ISE). OS rzednych - liczba dni; 0.4 odcigtych - fazy 
cyklu plciowego. Kolumny biale - wiosna; kolumny zakreskowane - lato; ko- 
lumny zakropkowane - jesiehzima; kolumny czarne - hrednia. Róinice istotne 

statystycznie: * p 0,Ol; **p 0,001. 

Fig. 2. Seasonal changes in the sexual cycle phase length of Chimhiila (X + SE) Or- 
dinnte - number of days; abscissa - phases oi the senial cycle. White columns - 
spring; striped columns - summer; dotted columns - autumn-winter; black 
column. - mean values. Statisthally sknificant differences: * p  0,Ol; **p G 0,001. 

Zwierzeta Labora to ry jne ,  21, 1 ,  31-43, 1984. 
3 tab les ,  3 f i g s . ,  22 references. Authors '  abs t rac t ,  
I n  POLH. Summary i n  ENGL. 

DIFFERING OPINIONS ON THE SEXUAL A C T I V I T Y  AND F E R T I L I T Y  
OF MALE FOXES. 

&BYX M H ~ H H ~ ~  G H T ~  ~e M O > K ~ T  
L.V. Ba lash.  

For  259 males which h a d  each mated i n  t h e i r  1st b reed ing season w i t h  
more t h a n  o r  equa l  to 8 females a n d  f o r  116 males which h a d  each mated 
w i t h  less t h a n  o r  equal  to 4 females, the  number of females mated aver -  
aged 10.2 a n d  3.2, respect ive ly ,  i n  the  1st season, 9.0 a n d  6.2 i n  the 
2nd, a n d  8.6 and  6.6 i n  the 3 rd ,  the  percentage of females whe lp ing  was 
88.5 a n d  94.2 i n  the 1st season, 91.7 a n d  93.1 i n  the  2nd, a n d  91.5 and 



89.6 i n  the  3 rd ,  and  the number of cubs pe r  male averaged 47 a n d  16 
i n  the 1st season, 43 and 30 i n  the 2nd, a n d  41 and 31 i n  the  3 r d .  

Krol  i kovodstvo  i Zverovodstvo, 2, 14, 1984. 
1 table.  CAB-abstract . 
I n RUSS. 

THE REPRODUCTIVE CAPACITY OF MINKS WITW EXPERIMENTAL TOXOPLASMOSIS. 

mCLIPOlISBOWITE,.cbIIBR CIIOOOBHOCTB HOPOB: 
3KCnENNEHTmo1l MiSC 

E. I .  Drozdova. 

Minks  a f fec ted w i t h  60 cys ts  of a low v i r u l e n t  st i -ain ( o .  131) o f  Toxo- 
p lasma i n  the f i r s t  h a l f  of p regnancy,  developed c l i n i c a l  disease 3 to 
6 days  a f t e r  in fec t ion ,  b u t  appeared i n  normal h e a l t h  one month l a te r .  
The CFT demonstrated seroconversion i n  a l l  the an imals ,  w i t h  an t ibody  
t i t r e s  of 1:64 to 1:2048. 18 (60%) produced 7 s t i l l b o r n  a n d  65 l i v e  cubs, 
most of wh ich  (92.3%) d ied  w i t h i n  3 weeks of b i r t h .  I n  comparison, 14 
o f  15 m i n k s  i n  the un in fec ted cont ro l  g roup produced 71 normal  cubs. 
I n  the f o l l o w i n g  season, the females f rom both  groups were mated. 20 
of 30 i n  the  exper imental  g roup produced 128 cubs;  2 females lost  a l l  t h e i r  
cubs a n d  7 lost p a r t  of the l i t t e r .  Toxoplasma cys ts  were found  in the 
b r a i n  of 4 of 7 cubs of the 1st l i t t e r s  a n d  these were i n f e c t i v e  to mice. 
No p a r a s i t e s  were recovered f rom the b r a i n  of cubs of the 2nd l i t t e r s .  

Nauchnye T r u d y  Nauchno-l ssledovatel 'skogo I n s t i t u t a  Pushnogo Zverovodstva 
i Kro l  i kovodstva ,  27, 158-162, 1982. 
1 table,  7 referendes. CAB-abstract . 
I n RUSS. 

THE REPRODUCTIVE FUNCTION OF MINK FEMALES. 
B O C ~ P O H ~ B O A K T E ~ ~ W A R  *VHKUWR 

CAMOK WOPOK 

T.M. Chekalova.  

Of 52 a n d  63 females tha t  h a d  been c u l l e d  a t  2 farms i n  s p r i n g ,  app rox .  
30 a n d  30% resp.  were found to h a v e  no patho log ica l  changes of i n t e r n a l  
o rgans a n d  g e n i t a l i a ,  42 and  2% were obese, a n d  28 a n d  68% h a d  patho-  
l og i ca l  changes. For  the l a s t  2 groups,  the  percentage t h a t  h a d  not ovu- 
la ted  was 33 a n d  44. 

N u t r i t i o n a l  reasons accounted f o r  58% of anovu la t i on ,  and  disease f o r  42%. 

Sbornik Nauchnyk Trudov.  Moskovskaya Ve te r ina rnaya  Akademi y a ,  104-106, 
1 983. 
3 references. CAE-abstract . 
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Surnrnary Materials and methods 
This paper describes experiments realized in Composition of LY 83 0928 
the INRA experimental farm and in two ca- Chemical analysis 
nadian farms in view to establish the action of Protids 71%* - 2% 
the nutritional diet supplement LY 83 0928 Lipids 6 % t  - 2% 
on reproduction levels. Treated minks were Ashes I l % +  - 2% 
f e d 2 % d r y m a t t e r L Y 8 3 0 9 2 8 f o r 1 3 5 d a y s  Phofa lO%solu t ion  4 -0 ,5  
from mati& to weaning. 

Treated minks had an average litter size af- 
ter weaning of + 0.16, + 0.4'7 and + 0.33, re- 
pectively in the INRA farm and two canadian 
farms, compared to controled minks. Al- 
though statistical data processing showed 
these differences as not significant, there is a 
positive tendency and studies should be car- 
ried on to find out the mode of action with 
emphasis on hormonal physiology. 

Introduction 
Enzymatic fish protein hydrolysates are used 
in animal nutrition for their good digestibility 
(SEVE et al, 1978) and their beneficial effects 
on the intestinal flora (YULUCHI, 1982). 

Such actions make these nutritional supple- 
ments particularly efficient during »Critical« 
storages of breeding (higher energetic needs, 
stress . . .). 

In mink breeding, experience shows the re- 
production period being the most sensitive 
time of the cycle. T h e  reasons are multiple: 
- High variability of the female fecundity de- 

pending on a variable gestation due to de- 
layed implantation (Hansson, 1947), age (Ei- 
narsson, 1980) and species (Venge, 19'7 3), 

- Variability of puppies vitality due to their 
high growth rate (wdight multiplied by 10 
within the first three weeks) and a some- 
time high mortality rate (Howell, 19'79). 

T h e  above observations leed us to study the 
effects of the nutritionnal supplement LY - 
83 09 28 during reproduction lactation 
period. 

Molecular size of proteic fraction (by gel fil- 
tration) 
20 000 d 27% 
5 000 to 20 000 d 4% 
700 to 5 000 d 28%-34% 
700 d 38% 

The  experiments were conducted on the 
INRA experimental farm in 1983 and on 2 
canadian farms in 1985. Fifty pastel female of 
different ages were used in the INRA experi- 
mental farm while respectively one hundred 
sixty and one hundred ninety four primipar- 
ous dark females were used in the canadian 
farm 1 and 2. 

One month prior mating, the animals were 
randomly divided into two groups in each 
farm, all animals were fed the same moist 
ready mixed feed until end of June (weaning 
period) except that a supplementation of 2% 
in dry matter of LY 83 0928 was mixed to the 
feed of the experimental group. 

In the INRA* experimental farm the ani- 
mals were fed with a commercial diet. In the 
canadian farm 1 *, the typical diet is 220 g per 
day composed of: 

Fish 30% 
Beef liver 15% 

- Fresh meat 855% Chicken 10% 
Beef 10% 
Beef paunch 15% 

- Dry concentrate 15% Special for repro- 
duction from February 
1st to July 1st. 

*Farm 1 :  Ferme de Vison Chateauguay Quebec. 



In the canadian farm 2*, the daily diet con- 
sists of 200-220 g composed of: 

Fish 34% 
Duck guts 27% 
Beef paunch 7% 

- Fresh meat 90% Lung 7% 
Eggs 5% 
Blood 10% 

- Dry concentrate 10% 

*Farm 2: Ferme de vison Lahue Inc. Eastern Townships. 

The  results recorded were the length of 
pregnancy expressed in days from the last 
mating to the parturition and the number of 
puppies born alive and still alive at May 15. 

"esults 
In all farms, LY 83 0928 was mixed without 
any problem to the dry concentrate before 
the final mix with meat and water. 

Results are shown in Table 1. 
The  statistical data processing showed the 

groups were homogeneous, but that the dif- 
ferences were not significant. Anyway, there 
is definitely a positive tendency of an action of 
LY 83 0928 on average litter sizes, since the 
number of puppies alived at May 15 was re- 
spectively 8%, 17% and 8% larger in the 
INRA experimental farm and the canadian 
farms 1 and 2. 

Moreover we can point out that by supple- 
mentation of 2% in dry matter of LY 83 0928, 
a significant shorter length of pregnancy was 
observed. 

Biscussion 
By supplementation of 2% in dry matter of 
LY 83  0928, one month prior mating and un- 
til weaning period, to the fed of female minks, 
an improvement of welping results (expressed 
as the number of puppies alive at weaning per 
mated female) was observed. 

T h e  whelping result in treated female was 
respectively 8%, 17% and 8% larger in the 
INRA experimental farm and canadian farm 
1 and 2 than in the control group, althrough 
these differences between the groups did not 
differ significailtly. 

T h e  mode of action of LY 83 0928 is still 
unknown. However, it was well established in 
mink that fecundity decreases when the 
length of pregnancy increases (Hansson, 1947; 
Enders, 1952) and that the length of pregn- 
ancy which depends on the variations in day- 
ligth ratio (Belaje~~ et Al, 1963; Aulerich et Al, 
1963) was mainly regulated by the variations 
in plasma prolactin levels (Papke et al, 1980; 
Martinet et al, 1981). So we can suggest that 
LY 83 0928 act on the physiology of pregn- 
ancy since a shorter length of pregnancy have 
been observed in treated females of the INRA 
experimental farm and the canadian farm 1 as 
compared to the control groups. We must 
now verify the effect of LY 83 0928 on the 
hormonal physiology of the pregnancy. 

Meanwhile LY 83 0928 proved it may be 
considered as an effective way of improving 
the average fecundity for minks whose aver- 
age litter size is under 4.5. 

References 
Allais C., L. Martinet, 1978. Relation between 

day-light ratio, plasma progesterone levels 

Table 1. Z?z treated fe?nales except in ca?zadian farm 2. 

Expei imeiit Inra Farm 1 Farm 2 
Treated Control Treated Control Treated Control 

Number of females 25 25 8 O 8 O 9 7 9 7 
Whelpiilg rate '% 6 4 64 81.3 8 O 90.7 83.5 
Length of 
pregnancy* 48.4 f 1.0 51.3 + 1.7 45.7 t 0.6 47.6 + 0.6 49.6 t 0.8 49.7 f 0.8 
Boril alive/rnated* 3.20 f 0.68 2.40 t 0.53 3.94 t 0.32 3.61 f 0.31 3.95 t 0.23 3.49 t 0.24 
Treated versus 
control + 0.80 + 0.33 + 0.32 
Alive May 
15/mated* 2.28 + 0.58 2.12 + 0.50 3.30 I 0.30 2.83 f 0.29 3.76 t 0.25 3.43 + 0.24 
Treated versus 
control + 0.16 + 0.47 + 0.33 - 
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Effect of Feeding Diet supplemented with 
Brown Livex on the Quality of Fur in Polar 
Foxes 
(Wplyw zywienia dawkami z dodatkiem livexu brszowego na jakogi. okrywy 
wlosowej u lisow polarnych) 

S. Jarosz, B. Barabasz, O. Szeleszczuk, Agricultural University in Kraków, Division of 
Fur Animal Breeding, Poland 

Summary 
Based on the results obtained refering to 
weight gains, body length of foxes estimates 
of exterior and grading of pelts, it can be said, 
that an optimal proportion of brown livex in 
diet fed to polar foxes during their growth 
and priming of winter coat should amount to 
about 30%. An increased amount of brown li- 
vex in diet (60%) had an adverse effect on 
production results, deteriorating particularly 
the structure of winter coat and consequently, 
the quality of pelts. 

Introduction 
Animal blood being an offal product in , 
slaughter-houses is considered a valuable feed ' 
for carnivorous fur animals. Utilization of 
fresh blood for these purposes, however, is li- 
mited due to its fast deterioration and a rela- 
tively high water content. T h e  physical and 
chemical methods of blood preservation, 
which have been known so far (Bright et al. 
1977, Uchman et al. 1978, Slawoli et al. 1981, 
Bieguszewski et al. 1984) have not been widely 
applied in farm animal practice. 

T h e  technology of livex production from 
blood and whey worked up by Zaleski and Te- 
reskiewicz (1984) seems to be very promising 
with respect to utilization of blood from 
slaughter-houses in fur animal feeding, parti- 
culary as it is very simple. It consist in mixing 
the stabilized animal blood with fresh whey in 
the 1 : 1 ratio, scalding and next subjecting to 
a process of partial dehydration (brown livex). 

So far, no optimal ration of livex in feeding 
carnivorous fur animals has been found. Care 
should be taken, however, not to disturb ami- 
noacid balance (defficiency of isoleucine) in 

case of overdosing blood in feed ration, which 
might adversely affect the quality of fur ani- 
mals (Slawon et al. 1980). 

The  aim of this study was to investigate the 
effect of various proportions of brown livex in 
feed rations on the weight gains and quality of 
fur in polar foxes. 

Material and methods 
Experiment was carried out on a total of 300 
young polar foxes divided into 3 groups of 
100 animals (2 experimental and 1 control). 
Animals were fed diets supplemented with 
brown livex in the following proportions: 
group 1-6092, group II-30%, group III (con- 
trol) - 10%. Experimental animals were inves- 
tigated in various stages of growth and for- 
mation of their winter coat. In addition phy- 
siological indices, weight gains, exterior traits 
and after slaughter the quality of pelts were 
studied. 

Results and discussion 
The  results of digestive studies are presented 
in Table 1. Both during the fast growth and 
during process of winter coat formation diges- 
tibility coefficients did not differ significantly 
between groups. However, a clear tendency 
can be noticed of a positive effect of dietary 
livex on protein digestibility which in experi- 
mental groups, depending on livex proportion 
in tl-ie diet (60 and 30%) was in two periods: 
92.2%, 92.8% and 9 1.292, 9 1 .O% respectively, 
in conto1 group the values were 88.6 and 
88.4%. 



DIGESTIBILITY OF NUTRIENTS AND EXCRETION 0F.WATER AND SALTS 
IN FAECES FROM MINK FED DIFFERENT TYPES AND LEVELS OF FIBER. 

(Fiberholdige stoffers indflydelse på næringsstoffernes fordejel ighed 
og minkens udskillelse af vand og salte i gadningen). 

Steen M01 le r .  

An in t roduc t ion ,  the d e f i n i t i o n  of f i b e r ,  i t s  chemical composit ion a n d  phy-  
s i ca l  p roper t  ies a r e  reviewed. 

The ef fect  of three types of f i b e r  on the d i g e s t i b i l i t y  of n u t r i e n t s ,  and  
the  loss of water  and  sal ts  in  faeces from mink was examined b y  the 
regression met hod . 
A normal d ie t  was supplemented w i t h  3.6 o r  9 pe r  cent of d r i e d  g ranu la ted  
beechwood, d r i e d  sugar  beet p u l p  o r  wheat b r a n ,  respec t i ve l y .  

Ten groups of f i v e  a d u l t  pas te l  males were fed each combinat ion  of type 
a n d  level  of f i b e r .  The normal  d ie t  served as cont ro l .  

The d iges t i b i  I  i tes of n u t r i e n t s  a n d  m ine ra l s  were c a l c u l a t e d  as wel l  as 
the amount of water  i n  the faeces. 

The effect of f i b e r  on the d i g e s t i b i l i t i e s  was descr ibed b y  a regression 
a n a l y s i s  o r  b y  an a n a l y s i s  of va r iance .  

Apparent  d iges t i b i  l  i t y  of c rude  p r o t e i n  decreased when inc reas ing  amounts 
of g r a n u l a t e d  beechwood a n d  sugar  beet p u l p  were supplemented; wheat 
b r a n  h a d  no effect.  The r e s u l t s  i n d i c a t e  tha t  t r u e  d i g e s t i b i l i t y  of N i s  
decreasing as we l l .  

The d i g e s t i b i l i t y  of c rude f a t  dec l ined when sugar  beet p u l p  was supple- 
men ted. 

The d i g e s t i b i l i t y  of sugar  a n d  s ta rch  was not a l t e red  b y  the  f i b e r  supple- 
m e n t ~ ,  b u t  the sugar  and  s t a r c h  i n  wheat b r a n  was d igested.  

The to ta l  amount of d i g e s t i b l e  energy was lowered b y  the  supplementat ion 
of g r a n u l a t e d  beechwood a n d  s u g a r  beet p u l p ,  wh i l e  i t  was increased when 
wheat b r a n  was supplemented. 

The excre t ion  of Na and  K was co r re la ted  to the i nc reas ing  amount of fae- 
ces. The molar  concentrat ion of Na + K i s  constant ,  when beechwood o r  
sugar  beet was supplemented. Wheat b r a n  h a d  l i t t l e  ef fect  on  these ions. 

The d i g e s t i b i l i t y  of P was increased when sugar  beet p u l p  o r  wheat b r a n  
was supplemented, whi le  g r a n u l a t e d  beechwood h a d  no effect.  

Al l th ree f i b e r  supplementat ions caused on immence increase in  the  water  
content of faeces a n d  a l te red  the  p ropor t i on  between water  a n d  d r y  mat ter .  

One gram of f i b e r  d r y  mat ter  f rom beechwood o r  wheat b r a n  r e t a i n e d  f i v e  
grams of water  i n  the faeces, whi  le  1 g of sugar  beet f i b e r  re ta ined  9 
g of water .  

I t  i s  concluded tha t  any  of the three f i b e r  supplementat ions cou ld  be used 



in o r d e r  to d i l u t e  a concentrated d ie t ,  a n d  thus  pro long the e a t i n g  per iod .  
Because of i t s  wa te rb ind ing  capac i t y ,  sugar  beet p u l p  h a d  the  greatest  
b u l k i n g  ef fect .  

Hovedopgave i Pe lsdyrprodukt ion ,  KVL, 1985. 
28 f i g s . ,  12 tab les ,  41 references. 59 pp .  
I n  DANH. A u t h o r ' s  summary. 

HEAT AFFECTS NUTRITIONAL CHARACTERISTICS OF SOYBEAN MEAL 
AND EXCRETION OF PROTEINASES I N  MINK AND CHICKS. 

Anders Skrede, Åshi I d  Krogdah l .  

Two soybean products  were subjected to moist heat a t  110 a n d  135°C f o r  
10 a n d  30 min.  to s tudy  the comparat ive  ef fects on amino a c i d  d iges t i -  
b i l i t y  a n d  t r y p s i n  excret ion i n  m ink  a n d  ch icks .  Unheated soybean f l a k e s  
were p o o r l y  d igested i n  bo th  species a n d  f a i l e d  to support  normal  g rowth  
in ch icks .  Heat i n g  to 1 10°C g rea t  l  y improved a l  l  n u t r i  t i ona l  c h a r a c t e r i -  
s t i cs ,  whereas heat  treatment at  135 "C resu l ted  i n  loss of l ys ine ,  a r g i n i n e  
a n d  cys t i ne ,  a n d  reduced d i g e s t i b i l i t y  of a l l  amino acids.  When eva lua -  
ted f rom the  r e l a t i o n s h i p  w i th  ch i ck  growth ,  amino a c i d  d i g e s t i b i  l  i t y  was 
super io r  to  metabol izable energy as i n d i c a t o r  of n u t r i t i o n a l  va lue .  The 
t r y p s i n  a c t i v i t y  of mink  feces was about  20 times h i g h e r  t h a n  t h a t  of 
ch ick  excre ta ,  i nc reas ing  w i th  excessive heat treatment. A s u r p l u s  of 
fecal  t r y p s i n  was found i n  mink fed  unheated soybean f lakes ,  w h i l e  ch i ck  
excre ta  conta i  ned a n  excess of p ro te i  nase i nhi b i  tors. Thus the  pancreas 
of m ink  a n d  ch ick  appeared to respond d i f f e r e n t l y  to d i e t a r y  p r o t e i n s  and  
i n h i b i t o r s .  

N u t r i t i o n  Reports I n t e r n a t i o n a l ,  32, 2, 479-489, 1985. 
5 tab les ,  1 f i g . ,  17 references. Authors '  abs t rac t  . 

GREEN PROTEIN CONCENTRATE FOR POLAR FOXES AND MINK.  

L.V. Mi lovanov,  D.N. Perel ' d i k ,  E.N. Kazakov,  E.M. Glazov. 

Green p r o t e i n  concentrate (GPC) was ob ta ined  f rom the ju i ce  of c love r  a n d  
grass  m i x t u r e  a n d  conta ined d i g e s t i b l e  p r o t e i n  33.4, f a t  2.4 a n d  carbo-  
h y d r a t e  8.9 g/100 g ,  and  metabol izable energy 209 kca1/100 g.  Free amino 
a c i d  content  was l y s i n e  2.3, methionine p l u s  cys t i ne  2.4, t r y p t o p h a n  0.6, 
a r g i n i n e  7.0, v a l i n e  5.1, h i s t i d i n e  1.6, iso leucine 3.9, leucine 8.2, threo- 
n i n e  5.0 a n d  p h e n y l a l a n i n e  2.6% of c r u d e  p ro te in .  Of the to ta l  f a t s ,  28.9% 
were sa tu ra ted ,  C10:O to C22:0, a n d  52.1% monounsaturated, C18:2 to  C20t.4. 
I n  a feed ing t r i a l  GPC was added to  the  summer and  autumn r a t i o n s  of 
p o l a r  foxes a n d  mink .  The r a t i o n s  conta ined d iges t i b le  p r o t e i n  7.4 to  
8.4 g/100 k c a l  metabol izable energy,  a n d  20 to 25% of the an ima l  p r o t e i n  
was rep laced  b y  GPC. GPC i n  the  d i e t  gave  bodyweight  and  p e l t  q u a l i t y  
which were not much d i f fe rent  f rom those g i v e n  w i t h  the basa l  r a t i o n  de- 
v o i d  of GPC. l t  was recommended t h a t  d u r i n g  June-August the  GPC-sup- 
plemented r a t i o n s  f o r  p o l a r  foxes a n d  m ink  shou ld  con ta in  d i g e s t i b l e  pro-  
t e i n  a t  4.5 a n d  5.4 g/100 k c a l  metabo l izab le  energy.  

Kro l  i kovodstvo  i Zverovodstvo, 6, 12-14, 1984. 
1 table.  CCAB-abstract . 
I n  RUSS. 



EXTRUSION OF GRAIN FEED I N  THE PREVENT ION OF MYCOTOXICOSIS I N  MINK. 

I  . V .  Vyazovk i n a ,  P. I  . Levchenko, A. N. Tarachenkov.  

Toxinogen-ic s t r s .  of Aspergi  l  lus  fumigatus formed 34% of tox in- forming f u n g a l  
iso lates from 285 samples of d i f f e ren t  feedstuf fs .  A tox inogenic s t r .  of 
A. fumigatus  was grown on s t e r i l e  g r a i n  and  the  g r a i n  subjected to a 
shor t  heat treatment a t  150 degC and 6 MPa i n  a press ex t ruder .  The 
t o x i c i t y  of the subs t ra te  was cons iderab ly  reduced. Mink  fed  on t h i s  t rea-  
ted g r a i n  were h e a l t h y  a n d  d i d  not d i f f e r  from the cont ro l  an imals  tha t  
were g i ven  normal  g r a i n .  

Kro l  i kovodstvo i Zverovodstvo,  6, 40-41 , 1984. 
2 tables.  CAB-abstract.  
I n  RUSS. 

MUTRITIVE VALUE OF CHLORELLA FOR MINK. 

IrnT A moms W I O P W  

D.N. Pere ld ik .  m HOPBK 
Young mink  a te  a feed m i x t u r e  con ta in ing  enzyme-treated Ch lo re l l a  at  20% 
DM. The enzyme was f rom a c u l t u r e  of a fungus  ( ~ r i c h o d e r m a  l ignorum) .  
On a i r  DM bas is ,  the  enzyme-treated Chlore l  l a  conta ined o rgan ic  mat ter  
92.5, c rude p r o t e i n  48.9, c rude f a t  1.6, c rude  f i b e r  4.7, n i t rogen-f ree 
ex t rac ts  (NFE) 37.3%, gross energy 505 kca1/100 g ;  each 100 g a i r  DM 
conta ined 36.9 g d i g e s t i b l e  p ro te in ,  25.5 g d i g e s t i b l e  NFE and  271 k c a l  
metabol izable energy .  The mink  digested 75.5 a n d  68.3% of the p ro te in  
a n d  NFE, respect i v e l  y .  

nauchnye T rudy  Nauchno-issledovatelskogo I n s t i t u t a  Pushnogo Zverovodstva 
i Kro l  i kovodstva ,  27, 85-87, 1982. 
2 tab les .  CAB-abstract . 
I n  RUSS. 

PROTEIN LEVEL I N  COMPLETE PELLETED FEED MIXTURES FOR NUTRIA. 
nular- 

V.F. K ladovshch ikov ,  V.S. Aleksandrova,  L.S. Verevk ina.  

Young n u t r i a  fed  t o  appe t i t e  on a d r y  complete pe l l e ted  feed m i x t u r e  con- 
t a i n i n g  14 o r  16% d i g e s t i b l e  p ro te in  and  10% c r u d e  f i b r e ,  and  p rov ided  
w i t h  water  au tomat i ca l l y  grew r a p i d l y  and  b y  6 months o f  age produced 
pel t s  judged of good qua1 i t y  a n d  w i t h  average score of 63%. Percent fe r -  
t i l i t y  of female n u t r i a  fed  f o r  2 months a n d  mated was 50 to  70 and  aver-  
age l i t t e r  size was 3.1 whelps. Reduct ion of d i e t a r y  d iges t i b le  p ro te in  
content from 16 to 14% DM h a d  no effect on p r o d u c t i v i t y ,  b u t  increased 
the i n t a k e  of p e l l e t s  b y  8 to 10%. 

Nauchnye T rudy  Nauchno-i ssl edovatel skogo I  ns t  i t u t a  Pushnogo Zverovodstva 
i K ro l i kovods tva ,  27, 60-67, 1982. 
6 tab les ,  5 references. CAB-abstract . 
I n  RUSS. 







DIMETILNITROCAMINE INTQXICATION IN  MINK. 

( I n t o x i c a c i ó n  pot- d ime t i l n i t r osa rn ina  (DMN) e n  v i sones ) .  

P a b l o  M a r t i n o ,  Jorge V i l l a r ,  C. A r t uso ,  A. P i z z i ,  J. Casa l .  

The  f i r s t  26 cases of  d e a t h  i n  m i n k  b y  D i m e t i l n i t r o s a m i n e  (DMN) i n t o x i c a -  
t i o n  in A r g e n t i n a ,  a r e  repor ted .  

Mac ro  a n d  hi s topa tho log  i c a l  les ions observed ,  c o r r o b o r a t e  t he  t ox i c - ca rc i  no- 
g e n i c  a c t i o n  of  DMN. 

V e r i f i c a t i o n  of  g r e a t  q u a l i t i e s  o f  DMN i n  m i n k  feed  i n g r e d i e n t s  (2.5 ppm 
in f i s h  m e a l ) ,  sod ium n i t r i t e  (19 ppm i n  f i s h  meal a n d  1.5 ppm i n  f i s h  
was te  (Mer l ucc ius  h u b b s i ) ,  a n d  sodium n i t r a t e  (48 ppm i n  f i s h  m e a l ) ,  con- 
f i r m  d e a t h  b y  i n t o x i c a t i o n  w i t h  DMN. 

Proceedi  n g s  f r om t h e  X Panamer i can  Congress of  Ve te r i  n a r y  Med ic i  ne  a n d  
Zootechnics,  376, 1985. 
2  f i g s . ,  1 1  re ferences.  A u t h o r s '  summary .  
I n  SPAN. 

TUBERCLILOS1 S I N M I NK. 

( T u b e r c u  l o s i  s e n  v i  sones) . 
P a b l o  M a r t i n o ,  Juan M a r t i n o ,  Jorge Vi  l  l a r .  

T h i s  w o r k  descr ibes  t u b e r c u I o s i s  b y  MVcobacterium b o v i s  in m i n k ,  f rom 
m i n k  f a r m s  of  Buenos A i r e s  P rov ince ,  A r g e n t i n a .  Between 1981 a n d  1984 
93 cases of  t u b e r c u l o s i s  were d iagnosed,  76 of  these i n  females whose 
a v e r a g e  age  was t h r e e  y e a r s  o l d .  The e t i o l o g i c a l  agen t  was  c l a s s i f i e d  
a s  MYcobacter ium b o v i s .  The  m a i n  source of i n f e c t i o n  was f o u n d  i n  in fec-  
t e d  o r g a n s  of  c a t t l e  f r om s laugh te rhouse  o f f a l ,  used  a s  f r e s h  feed i ng re -  
d i e n t  i n  p r e p a r i n g  t he  m i n k  d i e t .  S i x t y - t h ree  a n i m a l s  (68%) p resen ted  
a n  a d v a n c e d  s t a t e  of  c a c h e x i a .  Most a f f ec ted  o r g a n s  were  l u n g s  w i t h  
t u b u r c u  l a r  les ions.  H i s topa tho log i ca l  I y ,  caseous nec ros i s ,  gene ra l  ized,  
w i t h o u t  g i a n t  c e l l s  o f  t h e  L a n g h a n s  t ype ,  was t he  common f i n d i n g .  

Proceed ings  f r om the  X Panamer i can  Congress of  V e t e r i n a r y  Med ic ine  a n d  
Zootechnics,  377, 1985. 
2  f i gs . ,  8  re ferences.  A u t h o r s '  summary .  
I  n SPAN. 



HEMORRHAG I C PNEUMON I A I N M I NK ( MUSTELA V I SON) , I N ARGENT I NA. 

( L a  neumonia hemorrágica en  visones (Mustela v ison) en l a  r e p u b l i c a  
Argent ina) .  

Pab lo  Mart ino , Juan Mart ino,  Jorge A. V i  l  l a r .  

The f i r s t  hemorrhagic pneumonia cases observed i n  mink ,  not o n l y  i n  Ar- 
gent i n a  b u t  i n  the southern Hemispher, a r e  described. Epidemiology , 
symptomatology and  patho log ica l  lesions found a re  s i m i l a r  t h a n  those 
descr ibed i n  other countr ies.  Diagnosis was made b y  i so la t i on  of  Pseudo- 
monas aeruginosa i n  l a rge  numbers from affected lungs,  a n d  serotype 
n 0  6 (D i fco  System) was the most f requent .  

Hemorrhagic pneun~onia was exper imental  l  y reproduced af  ter in fec t  i n g  i n t r a -  
nasa l  l y narcot ized mink.  

Proceedi ngs of the X Panamerican Congress of Veteri n a r y  Medic i  ne and  
Zootechn ics,  378, 1985. 
21 references. Authors '  summary. 
I n  SPAN. 

EXPERIMENTAL INVESTIGATIONS REGARDIMG INFECTION WITH ALEUTIAN 
DISEASE VIRUS IN MINK WITH SPECIAL ACCOUNT TO ACUTE, INTERSTITIEL 

PHEUMONIA IN KITC. 

(Eksperimentel l e  undersagelser vedrarende in fek t ion  med A leut  i a n  Di  sease 
v i r u s  hos m ink  med caerlig h e n b l i k  på akut ,  i n t e r s t i t i e l  pneumoni, hos 

h v a l p e )  . 
Saren Al exandersen. 

Chapter 1 .  

A rev iew of the resu l t s  pub l i shed  on A leu t ian  disease (AD) of mink i s  
g iven.  The reason fo r  the name A leu t ian  disease i s  mentioned, a n d  a 
b r i e f  cha rac te r i sa t ion  of the specia l  b io logy of mink i s  g iven.  The Aleu- 
t i a n  disease v i r u s  (ADV) i s  descr ibed w i t h  r e g a r d  to the s t a b i l i t y ,  mor- 
phology,  nucle ic a c i d  content,  p ro te in  chemistry a n d  r e p l  i ca t ion .  The 
immune response, c l  i n i c a l  s igns  a n d  patho log ica l  lesions of m ink  infected 
w i t h  ADV a r e  described, and  poss ib le  mechanisms fo r  the development of 
Iesions i n  AD are  g iven.  F i n a l l y  t ransmission a n d  host r a n g e  f o r  ADV 
and  procedures fo r  erad ica t  ion of the d i  sease a re  ment ioned. 

Chapter  2. 

The patho log ica l  Iesions i n  a d u l t  l i t te rmates  to  mink k i t s  t h a t  h a d  d ied 
d u r i n g  the spontaneous outbreak of  i n t e r s t i  t i a l  pneumonia, a r e  described. 
I n  these mink  charac te r i s t i c  lesions of AD were found, b u t  no res idua l  
lesions of  p rev ious i n t e r s t i t i a l  pneumonia. Mink w i t h  AD h a d  l i p i d  pneu- 
monia a n d  hyper t rophy of the bronchus-associated l  ymphoid t  issue. The 
pathogenesis of the Iesions a n d  t h e i r  possib le r e l a t i o n  to  ADV in fec t ion  
a r e  d i scussed . 
Chapter  3. 

The p r e p a r a t i o n  of an  o rgan  homogenate from l i v e r ,  spleen a n d  l u n g  from 
k i t s  t h a t  h a d  d ied of i n t e r s t i t i a l  pneumonia i s  described. The i n f e c t i v i t y  
of t h i s  homogenate i s  tested b y  i n t r a p e r i  toneal inocu l a t  ion of a d u  l  t  ADV- 



nega t i ve  mink .  The f i n d i n g s  of c h a r a c t e r i s t i c  lesions of AD a n d  ant ibod ies  
a g a i n s t  ADV in inoculated mink ,  showed tha t  the o rgan  homogenate conta i -  
ned in fec t ious  ADV. 

L u n g  t issue from inoculated m ink  was processed b y  d i f f e r e n t  techniques 
f o r  e lec t ron  microscopical exarninat ion. A s u i t a b l e  technique i s  descr ibed,  
a n d  the  a l v e o l a r  u l t r a s t r u c t u r e  of the  m ink  l ung  i s  descr ibed a n d  found 
to be  in accordance w i t h  the p u b l i s h e d  a l veo la r  u l t r a s t r u c t u r e  of other  
spec i es. 

Chapter  4. 

Acute i n t e r s t i t i a l  pneumonia in m ink  k i t s  i s  exper imental  l y  reproduced 
w i t h  a n  o r g a n  homogenate con ta in ing  ADV. L u n g  lesions were o n l y  repro-  
duced b y  i nocu la t i ng  newborn k i t s  f rom ADV-negative dams. Older  k i t s  
a n d  k i t s  f rom ADV-posit ive dams d i d  not  develop i n t e r s t i t i a l  pneumonia, 
b u t  l a t e r  developed the c lass ica l  fw.m o f  AD. The f i n d i n g s  o f  i n t r a n u c l e a r  
i n c l u s i o n  bodies a n d  in t ranuc lea r  ADV-antigen in a l v e o l a r  t y p e - I I  ce l l s  
i n  a f fec ted lungs,  and  the apparent  l ack  of immunological ly  mediated le- 
sions, suggest t h a t  the l ung  les ions r e s u l t  f rom a p r i m a r y  v i r a l  i n j u r y  
to a l v e o l a r  type- l  l ce l l s  caused b y  i n fec t i on  w i t h  an iso la te  o f  ADV. 

I n  the exper iments i t  was also shown t h a t  in fec t ion  of dams w i t h  ADV be- 
fo re  pregnancy decreases the number of k i t s  pe r  mated dam, a n d  in fec t ion  
w i t h  ADV in mid-pregnancy caused f e t a l  death,  f e ta l  resorp t ion  ori abo r t i on  . 
Chapter  5. 

E lec t ron  microscopical  examinat ion was performed on p u r i f i e d  suspensions 
o f  de f ined ADV-isolates and on p u r i f i e d  o r g a n  homogenates f rom k i t s  w i t h  
spontaneous o r  exper imenta l ly  reproduced i n t e r s t i t i a l  pneumonia. I n  k i t s  
f rom b o t h  groups a v i r u s ,  morphological  I  y resembl i n g  the def i ned  ADV- 
iso lates,  was demonstrated. 

A s u i t a b l e  technique f o r  p u r i f y i n g  ADV f o r  e lectron microscopical examina- 
t i on  i s  descr ibed,  and  i t  i s  concluded t h a t  the morphology a n d  s ize of 
ADV depends on the p u r i f i c a t i o n  process. 

Chapter  6. 

Th is  chap te r  conta ins  the conclusions a n d  a general d iscussion of the re-  
s u l t s  ob ta ined  d u r i n g  the experiments. I t  i s  concluded t h a t  acute  i n te r -  
s t i t i a l  pneumonia i n  mink k i t s  c a n  be  produced b y  in fec t ion  w i t h  a n  ADV. 
The acu te  i n t e r s t i t i a l  pneumonia i s  seen when k i t s  f rom ADV-negative dams 
become in fec ted sho r t l y  a f t e r  b i r t h .  A shor t  comment i s  g i ven  on f u t u r e  
exper iments designed to show whether ADV has  a general a b i  l  i t y  to cause 
i n t e r s t i t i a l  pneumonia i n  mink k i t s  o r  t he  ac tua l  i so la te  i s  a specia l  
v a r i e t y  of ADV w i t h  a f f i n i t y  fo r  l u n g  t issue.  

The r o l e  o f  the k i t s  immune system a n d  the  age of the k i t s  on development 
of i n t e r s t  i t i a l  pneumonia a r e  discussed. 

The acute  l u n g  lesions in mink k i t s  a r e  compared w i t h  other  les ions cau- 
sed b y  p a r v o v i r u s  in fec t ion  i n  o ther  species. I t  i s  concluded t h a t  the 
acute  i n fec t i on  of newborn mink k i t s  w i t h  ADV has  s i rn i l a r i t i es  w i t h  can ine 
pa rvov i rus -2  a n d  f e l i n e  pan leukopen ia  v i r u s  in fec t ion  i n  the dog a n d  ca t .  



A change of the  name A leu t ian  disease v i r u s  to  m ink  pa rvov i rus -2  i s  sug- 
gested. Th is  wou ld  be i n  accordance w i t h  the accepted p a r v o v i r u s  nomen- 
c l a t u r e ,  a n d  i t  wou ld  make i t  easier to d i s t i n g u i s h  between acute disease, 
i .e. acute i n te rs t  i t i a l  pneumonia (new name "mink p a r v o v i r u s  pneumoniat ' )  , 
a n d  chron ic  disease, i .e. A leu t ian  disease (new name "mink  p a r v o v i r u s  
p I  asmacy tosi s") . 
The d i s t r i b u t i o n  a n d  morphology of the lesions seen i n  k i t s  w i t h  i n t e r s t i -  
t i a l  pneumonia a r e  compared w i t h  lesions i n  other  v i r a l  r e s p i r a t o r y  disea- 
ses. The f i n d i n g s  suggest t h a t  the i n t e r s t i t i a l  pneumonia caused b y  infec-  
t i o n  w i t h  ADV i s  d i f f e r e n t  from other  v i r a l  lesions i n  the r e s p i r a t o r y  t r a c t .  
ADV at tacks  p r i m a r i l y  a l v e o l a r  type- l  l  ce l ls ,  w h i l e  i n  most v i r a l  pneumo- 
n i a s  i n i t i a l  lesions a r e  i n  the  b ronch io la r  ep i the l i um,  a n d  i f  lesions a r e  
seen i n  the a l v e o l a r  reg ion  they spread from the a f fe rent  bronchio les.  

The in fec t ion  w i t h  ADV i n  mink caus ing decreased f e r t i l i t y  i s  compared 
w i t h  the in fec t ion  of swine w i t h  porc ine  p a r v o v i r u s  a n d  the in fec t ion  of 
c a t t l e  w i t h  bov ine  p a r v o v i r u s .  

F i n a l l y  i t  i s  concluded tha t  the experiments have  shown t h a t  a t  least one 
ADV-isolate can g i v e  acute  mani festat ions,  bo th  c l  i n i c a l  l y  a n d  pathologic-  
a l  l y ,  resembl i n g  mani fes ta t ions  of in fec t ion  w i t h  p a r v o v i r u s  i n  other  spe- 
c ies.  The pers is ten t  in fec t ion  w i t h  ADV, caus ing  ch ron ic  immune complex 
mediated disease, s t i l l ?  g i ves  A leu t ian  disease v i r u s  a specia l  pos i t ion  
among p a r v o v  i rus .  

Ph.D. d i sse r ta t i on .  I n s t .  f o r  Vet. Pathology,  KVL, December 1985. 
133 pp ,  40 f i gs . ,  188 references. Au tho r '  s  summary. 
I  n  DANH. Summary i n  ENGL. 

TEMPORAL REPL I CAT ION OF THE PULLMAN STRA I N OF ALEUT IAN D I SEACE 
VIRUS IN ROYAL PASTEL MINK. 

Wi l l i am J. Hadlow, R i c h a r d  E. Race, R icha rd  C.  Kennedy. 

In format ion  was sought on the temporal r e p l i c a t i o n  of A leu t ian  disease 
v i r u s  i n  27 r o y a l  pas te l  mink .  Groups of three were xamined 8 to 126 P 
d a y s  a f t e r  they were inocu la ted subcutaneously w i t h  10 50% le tha l  doses 
of the Pul  lman s t r a i n .  Much i n d i v i d u a l  v a r i a t i o n  was noted i n  the onset 
of in fec t ion ,  occurrence of v i remia ,  and  extent  of v i r u s  r e p l i c a t i o n  i n  the 
tissues. Thus, v i r u s  was detected i n  lymph nodes reg iona l  to the s i t e  
of inocu la t ion  in  o n l y  some mink  d u r i n g  the  f i r s t  14 d a y s  a f t e r  inocu la t ion  . 
D u r i n g  t h i s  pe r iod ,  v i r u s  was of ten present as we l l  i n  the mesenteric 
lymph node a n d  spleen. F i r s t  detected on day 10, v i r e m i a  was present 
i n  a l l  mink examined on day  28 b u t  occurred i r r e g u l a r l y  thereaf te r ,  even 
when v i r u s  was widespread i n  the tissues. Except i n  f i v e  mink  succumb- 
i n g  to the disease, the  t i ssue d i s t r i b u t i o n  of v i r u s  a f t e r  day  28 tended 
to  be  more I  im i ted ,  a n d  the t i t e r s  were general  l y  lower than  they h a d  
been e a r l i e r .  Even though present i n  the lymph nodes a n d  spleen, v i r u s  
was of ten absent f rom the k idney ,  l i v e r ,  a n d  in tes t i ne  a f t e r  day  28. 
Specif ic an t i body  was detected on day 28 a n d  was present  i n  a l l  m ink  
thereaf te r ,  os tens ib l  y  wi thout  any  adverse ef fect  on v i r u s  r e p l  i ca t ion .  
I n  most m ink ,  t he  i n fec t i on  was considered s u b c l i n i c a l ,  f o r  i t  was u s u a l l y  
not accompanied b y  a r i s e  i n  serum gamma g l o b u l i n  o r  b y  morhologic ev i -  
dente of the disease. The v i r o l o g i c  f i n d i n g s  i n  t h i s  s tudy  have a b e a r i n g  



on the  r e l a t i o n s h i p  of subc l i n i ca l  in fect ions to bo th  ho r i zon ta l  a n d  v e r t i -  
c a l  t ransmission of the  v i r u s .  

Journ. of V i ro logy ,  55, 3, 853-856, 1985. 
1 table,  18 references. Au tho rs '  summary. 

ALEUTIAN DISEASE VIRUS IN B AND T LYMPHOCYTES FROM BLOOD AND 
SPLEEN AND I N  BONE MARROW CELLS FROM NATURALLY INFECTED MINK. 

Susanne Roth, o s k a r - ~ u ~ e r  Kaaden, Sabine v a n  Dawen, Vol k e r  Moennig. 

I n  the  nuc le i  of 4% of pe r iphe ra l  blood o r  spleen mononuclear cel Is  (MNC), 
A leu t ian  disease v i r u s  (ADV)-specif ic an t igens were found b y  a d i rec t  im- 
munof luorescence test.  The MNC were f u r t h e r  f r a c t  ionated b y  n y  Ion wool , 
a f f i n i  t y  chromatography u s i n g  Staphy Iococcus aureus p ro te in ,  o r  PercoI I 
g r a d i e n t  techniques. ADV and speci f ic  an t igens were detected i n  MNC f rac -  
t ions  enr iched in e i the r  the B o r  T lymphocytes. I n  the  bone marrow u p  
t o  40% ant igen-pos i t i ve  cel  Is  were demonstrated over  a pe r iod  of 15 months. 
These f i n d i n g s  were conf i rmed b y  the detect ion of in fec t ious  v i r u s  i n  the  
MNC of  b lood a n d  spleen and i n  bone marrow cel Is.  Adherent c e l l s  from 
mink  and  cont ro l  c e l l s  from ADV-negative f e r r e t s  were nega t i ve  i n  bo th  
tests. These f i n d i n g s  i nd i ca te  t h a t  ADV e x h i b i t s  a lymphotropism a n d  
c a n  pe rs i s t  i n  the  B- a n d  T-cell f rac t i ons  f rom ADV-infected mink  over  
a long pe r iod  o f  t ime. Furthermore, CO-cu l t i va t i on  of mink MNC a n d  bone 
marrow ce l l s  w i t h  the  CCC clone 81 cel Is  was shown to be a rep roduc ib le  
method fo r  the  detect ion of ADV in pe rs i s ten t l y  in fec ted mink .  

I n t e r v i r o l o g y ,  22, 4, 21 1-217, 1984. 
2 tables,  1 f i g ,  28 references. A u t h o r ' s  summary. 

EXPER I MENTAL TRANSMISSION OF ALEUT I AN D I SEASE V I RUS (ADV) 
TO DIFFERENT ANIMAL SPECIES. 

Saren Alexandersen, Åse Ut ten tha l  Jensen, Mogens Hansen, Bent Aasted. 

Two an imals  f rom each of 8 d i f f e ren t  species (m ink ,  F i n n  raccoon, ca t ,  
dog, fe r re t ,  b l u e  fox ,  mouse and  r a b b i t )  were inocu la ted w i t h  the h i g h l y  
v i r u l e n t  Utah I s t r a i n  of ADV. Only the m ink  developed hypergammaglobu- 
l inemia .  A l l  an ima ls  produced ant ibod ies  to  ADV ant igens,  b u t  w i t h  d i f -  
fe rent  t i t r es .  M ink  sera had  much h i g h e r  an t ibody  t i t r e s  than  the o ther  
an ima l  sera. Ant  ibodies to the ADV-coded, non-s t ruc tura  I pol  ypept i de  
(p71) were found  in  m i n k ,  F i n n  raccoons a n d  dogs on ly .  Presence of t h i s  
k i n d  of an t ibod ies  was taken as evidence of ADV r e p l i c a t i o n ,  because p71 
was not present i n  the  ADV inoculum. The an ima ls  were k i l  led 4 weeks 
a f t e r  v i r u s  i nocu la t i on .  Homogenates of d i f f e r e n t  o rgans  f rom mink ,  F i n n  
raccoons, fe r re ts ,  dogs, mice and  the ca t  were shown to in fec t  ADV-nega- 
t i v e  m ink ,  wh ich  developed ant ibod ies  to ADV f o l l o w i n g  inocu la t ion .  We 
conclude from the present  s tudies t h a t  mink  a n d  F i n n  raccoons a r e  poten- 
t i a l  th reats  as  ADV t ransmi t te rs .  Cats, fe r re ts ,  dogs and  mice may be  
considered po ten t ia l  ADV reservo i rs ,  because they possi b l  y h a r b o u r  ADV 
f o r  4 weeks o r  longer.  Blue foxes a n d  r a b b i t s  d i d  not seem to be  a r i s k  
f a c t o r  f o r  ADV t ransmiss ion .  

Acta pa th .  mic rob io l .  immunol. scand. Sect. B, 93, 195-200, 1985. 
3 f i gs . ,  2 tab les ,  14 references. Authors '  abs t rac t .  



EXAM I NAT ION OF ALEUT I AN D 1 SEACE V I RUS I N CHARGE-§H I FT 
CROSSED I MMUMOELECTROPHORECI S. 

Saren Alexandersen, Jan Hau, Steen Larsen.  

The sur face proper t ies  of A leu t ian  disease v i r u s  were s t u d i e d  b y  charge- 
s h i f t  crossed immunoIectrophoresis. When d i f f e ren t  s t r a i n s  of A leut ian  
disease v i r u s  were t reated w i t h  non-charged detergent fo l lowed b y  charged 
detergents,  they showed b i -d i rec t i ona l  m ig ra t i on  ve loc i ty  s h i f t s  i n  electro- 
phoresis,  i n d i c a t i n g  amhiph i  l  i c  sur face proper t ies  of the v i r u s .  

Acta p a t h .  microbio l .  immunol. scand.,  Sect. B, 92, 331-334, 1984. 
1 tab le ,  2 f i gs . ,  13 references. Authors '  summary.  

THIN-LAYER COUNTER CURRENT L I N E  ABSORPTION IMMUNOELECTROPHORETIC 
ANALYSIS OF ANTIGEN§ AND ANTIBODIEC TO ALEUTIAN DISEASE VIRUS 

- A MINK PARVOVIRUC. 

SDren Alexandersen, Jan Hau, Bent Aasted, Otto M. Poulsen. 

A t h i n - l a y e r  counter c u r r e n t  l i n e  absorp t ion  immunoeIectrophoresis (TL-  
CCLAIE) assay was developed f o r  the a n a l y s i s  of an t i gens  a n d  ant ibodies 
to  A leu t ian  disease v i r u s .  The TL-CCLAIE assay i s  a r a p i d  a n d  sensi t ive 
assay employing 0.4 mm ge ls  cast  i n  moulds i n  o rde r  to  a l l o w  technic ians 
not r o u t i n e l y  engaged i n  e lec t rophore t ic  work to per form the  assay.  Th in  
ge ls  a l  low a h i g h e r  vo l tage  and  thus  h i g h e r  e lec t rophore t ic  mobi l i t y  of 
the ant igens,  mak ing i t  poss ib le  to per form the complete assay w i t h i n  2 
hou r s  . 
6 f i gs . ,  1 tab le ,  9 references. Authors '  summary. 

THE CH" DI AK-H I GACH I SYNDROME. 

(Het  Chédiak-Higashi  syndroom),  

F.J.C.M. v a n  Eerdenburg,  J. Bouw. 

As the  Chédiak-Higashi Syndrome (CHS) i s  r a r e  i v a r i o u s  species of mam- 
mal a n d  occurs almost o n l y  i n  ve ry  young to young an ima ls ,  i t  i s  v i r -  
t u a l l y  unknown a n d  may there fore  pass unnoticed. Fo r  t h i s  reason, the 
symptoms as reported f o r  example i n  man, ca t t l e ,  ca ts  a n d  mink  a r e  
b rough t  together a n d  compared i n  the present paper.  The most important  
symptoms a r e  d i l u t i o n  of the  p igment  of s k i n  and  f u r  a n d  increased suscep - 
t i b i  l i t y  to  in fect ion.  En la rged  g ranu les  a r e  found i n  leukocytes a n d  
v a r i o u s  other  types of c e l l .  The b a s i s  f o r  t h i s  defect shou ld  be sought 
a t  the  level  of the  micro tubu les .  Moreover t h i s  repo r t  i s  concerned w i t h  
genet ic  features of t h i s  t ype  of defect. The c r i t e r i a  to  be a p p l i e d  i n  the 
d iagnos is  of the CHS a re  discussed. 

T i j d s c h r .  Diergeeneeskd. 110, 10, 391-399, 1985. 
2 f i gs.  , 49 references. Authors '  summary. 
I n  DUTH. Summary i n  ENGL. 

'Sure I belleve there's something alter dea~h-petroleum ,. 



AM OUTBREAK OF SALMONELLOSIS IN  A DANISH FOX FARM. 

P. Henr iksen,  \<.G. Waechter. 

Salmonel los is  i s  seldom seen i n  Danish m ink  and  fox farms. The construc-  
t i on  o f  c e n t r a l  feed k i t chens  has reduced the incidence in Denmark to  1- 
3 cases every  yea r .  I n  o ther  count r ies  outbreaks  a r e  seen eve ry  yea r  
and  cause severe losses of whelps. 

The most f requent  types of Salmonel la in m ink  and  foxes a r e  S. d u b l i n ,  
S. e n t e r i t i d i s  a n d  S. t y p h i  mur ium. 

T h i s  sho r t  repo r t  deals w i t h  a severe outbreak of salmonel los is  i n  b l u e  
foxes i n  Denmark d u r i n g  the summer 1984. 

Cent ra l  nervous symptoms in foxes can  be caused b y  salmonel los is  a n d  
immediate therapy i s  necessary i n  o rde r  to  prevent  a h i g h  m o r t a l i t y  among 
the whelps. Chloramphenicol treatment e l im ina ted  the c l  i n i c a l  symptoms 
w i t h i n  a week b u t  the Salmonella b a c t e r i a  can  pers is t  i n  foxes f o r  months 
a n d  pe rhaps  years.  The o r i g i n  of salmonel losis cou ld  not b e  i d e n t i f i e d  
i n  t h i s  case. 

Nord. Vet.-Med. 37, 107-108, 1985. 
8 references, 2 tab  les. Au tho rs t  i n t r o d u c t i o n  a n d  

conclusion. 

AN OUTBREAK OF METR I T I S CAUSED BY PSEUDOMONAS AERUG I NOSA AMONG 
BLUE FOX (ALOPEX LAGOPUS) I N  NORWAY. 

(U tbrudd  a v  metr i  t t  hos b l å r e v  forårsaket  a v  Pseudomonas a e r u g i  nosa) . 
W. F a r s t a d ,  J. Reiersen, l .  Solberg, I.B. Forus, K. Fossum. 

An ou tb reak  of endometri t  i s/pyometra occur red among BI ue fox  (Alopex 
lagopus) v i xens  i n  the p rov ince  o f  Rogaland,  Norway, d u r i n g  the  ma t ing  
season 1983. Pseudomonas ae rug i  nosa was i sol a ted f rom i nfected u t e r i  
i n  72% of  the  cases. Ot 46 af fected v i xens  41 were a r t i f i c i a l l y  insemi- 
nated.  

Nord. Veter inær t idsskr i f t ,  97, 4, 1985. 
3 tab les ,  5 references. Authors '  summary. 
I n  NORG. Summary i n  ENGL. 

STAPHYLOCOCCUS I NTERMED I US I N UROL I TH IAS I S OF M I NK. 

(Staphy lococcus i ntermedi us be i  de r  Urol i th ias is  des Nerzes) . 
W. Witte, H. Zimmermann. 

The c r y s t a l - v i o l e t  type C a n d  haemolys in t ype  A (above a l l  a lpha-hae- 
mol y s i n )  were c h a r a c t e r i s t i c  fea tures  of Staphy lococcus in termedius  s t r a i n s  
wh ich  h a d  been iso la ted f rom minks  w i t h  u r o l i t h i a s i s .  A l l  the  o the r  pro-  
pe r t i es  a l so  i d e n t i f i e d  were in fu l1  keep ing w i t h  HAJEKts desc r ip t i on  of 
the species ( I n t .  J .  System. B a c t e r i o l  . 26, 1976, 401). 

Arch.  exper .  Vet.med. Le ipz ig ,  39, 560=564, 1985. 
2 tab les ,  19 references. Au tho rs t  summary. 
I n  GERM. Summaries i n  RUSS and  ENGL. 



PATHOLOGY OF EXPERIMENTAL INFECTION WITH BRUGIA MALAYI I N  FERRETS: 
COMPARISON WITH OCCULT F ILARIASIS I N  MAN. 

R.B. C r a n d a l  l ,  J.P. Thompson, D.H. Connor ,  P.B. McGreevy, C.A. C r a n d a l  l .  

F e r r e t s  e x p e r i m e n t a l l y  i n f ec ted  w i t h  B r u g i a  m a l a y i  ( s u b p e r i o d i c  s t r a i n )  
deve loped  eos inoph i  l  i a  a t  pa tency  a n d  u s u a l  l  y  became am ic ro f  i Ia remic .  
F e r r e t s  nec rops ied  w i  t h i  n  3  months a f t e r  becomi n g  a m i c r o f i  Ia remic  h a d  
g ranu lomas  a n d  f oca l  r eac t i ons  t o  degenera t i  n g  m i c r o f i  l a r i a e  i n  t h e i r  l i ves ,  
l u n g s  a n d  l y m p h  nodes e s c e n t i a l l y  i d e n t i c a l  t o  those o f  t r o p i c a l  eos inoph i -  
l i a .  Four o f  7  f e r r e t s  h a d  rece i ved  m u l t i p l e  i n o c u l a t i o n s  of l a r v a e ,  deve l -  
oped edema o f  t h e  inocu  l a t e d  paw  a n d  l eg  a f t e r  becoming am ic ro f  i l a rem ic  
a n d  6 o f  these 7 f e r r e t s  h a d  g ranu loma tous  l y m p h a g i t i s  a n d  l y rnphaden i t i s  
o f  i n o c u l a t e d  l i m b s  b u t  not  the  les ions o f  l u n g  a n d  l i v e r  c h a r a c t e r i s t i c  
o f  o c c u l t  i n f ec t i on .  

Ac ta  T r o p i c a ,  41, 373-381, 1984. 
8  f  i gs .  , 18 re fe rences .  A u t h o r s '  summary.  

CUTANEOUS LES IONS I N SARCOPT I C MANGE OF RED FOX (VULPES VULPES) . 
(Les ion i  cu tanee  n e l  l a  r o g n a  sa rcop t  i c a  n e l  la  v o l p e  r o s s a  ( V u  l pes  vu lpes) .  

E. Bo l lo ,  F. B r u s a ,  L. Rossi. 

The  Au tho rs  make  a n  anatomo-i sopa tho Iog ica I  d e s c r i p t  i o n  o f  cu taneous  
les ions  obse rved  i n  some o u t b r e a k s  of  s a r c o p t i c  mange i n  w i  I d  r e d  foxes  
(Vu lpes  v u l p e s ) .  

L a  C l i n i c a  V e t e r i n a r i a ,  106, 11/12, 233-237, 1983. 
5 f i gs . ,  9  re fe rences .  A u t h o r s '  summary.  
I n  ITAL.  Summary i n  ENGL. 

DISEASES I N  COYPU AND THEIR TREATMENT. 

( K r a n k h e i  t e n  b e i  Sumpfb i  b e r n  und de ren  ~ e h a n d  l ungsmog l i c h k e i  t en )  . 

The  a r t i c l e  r e p o r t s  i m p o r t a n t  d iseases a n d  d i f f e r e n t  f a r m i n g  techn iques  
o f  n u t r i a .  E.  c o l i  a n d  sa lmone l l a  i n f e c t i o n s  a r e  t he  most i m p o r t a n t  bac-  
t i e r i a l  d iseases.  Cocc id ios ic  a n d  s t r o n g y l o i d o s i s  a r e  f r e q u e n t l y  obse rved  
i n  n u t r i a  f a rms .  D i f f e r e n t i a t e d  p r o p h y l a c t i c  t rea tment  a n d  h y g i e n e  a r e  
necessary f o r  o p t i m a l  b r e e d i n g  cond i t i ons .  

~i e r a r z t  l. P r a x .  13, 235-240, 1985. 
2 p i c t u r e s .  
I n  GERM. Summary i n  ENGL. 

A u t h o r ' s  summary.  

VACC I NAT ION PROGRAMMES FOR RABBI TS AND FURBEAR I NG AN I MALS. 

(Schu tz imp fungen  b e i  K a n i n c h e n  und Pe l z t i e ren ) .  

S. Mat thes.  

Shor t  s u r v e y  o f  v a c c i n a t i o n  programmes f o r  r a b b i t s  a n d  f u r  a n i m a l s  a n d  
o f  vacc i  nes, a v a i  l a b  l e  i n  Western Germany . 



Rabbi ts :  myxomatosis, pasteurel  l a  in fec t ion ,  dysenter ia ;  mustel ides (m ink ,  
polecat  a.0.):  distemper, v i r u s  e n t e r i t i s ,  botu l ism, pseudomonas in fec f i on ;  
fox :  lep tosp i ros is ,  distemper, fox encepha l i t i s ;  ocelot: pan leukopen ia ;  
c h i n c h i l l a :  pseudomonas infect ion,  co l i  in fec t ion ,  y e r s i n i a  in fec t ion .  

~ i e r a r z t l  iche P r a x i s ,  13, 1 ,  107-1 12, 1985. 
3 tab  les, 4 references. Au tho r l  s sumrnary. 
In GERM. Summary i n  ENGL. 

EVALUAVION OF USEFULNESS O F  SOLUTION CONTAINING CHLORMIDAZOLE 
HYDRQCHLOR I DE AND SAL I CYL IC AC I5 FOR COMBAT I NG DERMATOMYCOSI S 

OF  ANIMALC. 

( ~ c e n a  przydatno5c i  roz tworu  zawiera jacego chlorowodorek chlorrnidamolu 
i kwas s a l  i c y l s w y  do zwalczan ia  g r z y b i c y  skó ry  u zwierza t )  . 

Alojzy Rarnisz, Zygmunt Golucki,  Jan Serwin. 

The usefu lness of so lu t ion  con ta in ing  5% c l i lormidazole t - iydrochlor ide a n d  
1% s a l i c y l i c  a c i d  in o rgan ic  solvents f o r  combat ing dermatomycosis o f  a n i -  
rnals was eva luated.  The observat ions were c a r r i e d  out on 56 pieces of 
ca t t l e ,  14 dogs a n d  2 herds  of foxes c o n t a i n i n g  750 animals.  Dermatomycq- 
s i s  was  d iagnosed on a base of c l i n i c a l ,  microscope a n d  bac te r io log i ca l  
(b reed ing  %n the n u t r i e n t s )  inves t iga t ions .  The f u n g i  were i co la ted  f rom 
areas o f  t he  s k i n  i n d i c a t i n g  morb id  changes as  fo l lows:  in c a t t l e  - T r i -  
chophyton verrucosum a n d  Tr ichophy ton mentagrophytes;  i n  dogs - Cand ida  
a l b i c a n s  and  Microsporus can is ;  in foxes - Microsporum and  T r i chophy ton  
c ~ y  pseum . 
The inves t iga t i ons  showed more than  92% a n d  100% of cures a f t e r  t he  3-th 
a n d  5-th procedure,  respect ive ly .  The r e s u l t s  ob ta ined i n d i c a t e d  v e r y  
p r o f i t a b l e  the rapeu t i c  index a t  the so lu t ion  c o n t a i n i n g  5% ch lormidazo le  
h y d r o c h l o r i d e  and 1% s a l i c y l i c  ac id .  The f e a t u r e  rnakw poss ib le  admin i -  
s t r a t i o n ,  of the  p r e p a r a t i o n  independent ly  on the  age a n d  phys ia log i ca l  
s ta te  o f  t rea ted  an imals .  

Nowosci Weterynar i  i , Poland,  13, 3-4, 146-150, 1983. 
3 tables,  4 references. Authors l  summary. 
In POLH. Summary i n  ENGL and  RUSS. 

THE INTECTBNE OF FEWRET - A POSSIBLE S I T E  OF INFLUENZA 
V I RUS REPL I CAT ION. 

H. G.lathe, M. H i l gen fe ld ,  A. Lebhard t ,  H.U. S t r i t tma t te r ,  P. Schulze, 
B. B r a n d t .  

Ana l  v i r u s  shedd ing  a n d  s t imu la t ion  of the  immune response were observed 
i t ï  f e r r e t s  a f t e r  o r a l  a i i d  rec ta l  a d m i n i s t r a t i o n  of i n f l uenza  A/Hongkong/ 
1/68 (WJN2) v i r u s .  Despite of the low pH i n  the  stomach, the v i r u s  h a d  
reached the  in tes t ines  a f t e r  o ra l  a d m i n i s t r a t i o n  a n d  was found in h i g h  
concent ra t ion  i n  faeces a n d  i n  mucoz,al c e l l s  l ining the colon. Us ing im- 
munofluorescent s t a i n i n g ,  the v i r u s  an t igen  was detected in cytoplasm of  
columnar ep i the l  i a l  cel Is .  V i rus  i-ep1 i ca t i on  a l so  occur red i n  the  r e s p i r a -  
to ry  t r a c t ,  p r o b a b I y  as resu l t  of i n h a l a t i o n  of a n a l l y  shedded v i r u s .  
However, the v i r u s  r e p l i c a t i o n  i n  the  l ungs  d i d  not seem essent ia l  f o r  



v i r u s  iso la t ion  f rom the intest ir ies. T a k i n g  i n t o  account the  ve ry  short  
food passage time i n  f e r r e t s  the resu l t s  cou ld  i n d i c a t e  the  r e p l i c a t i o n  of 
i n f l uenza  A/Hongkong/l/68 v i r u s  i n  the d iges t i ve  t r a c t  of fe r re ts .  

Acta v i r o l .  28, 287-293, 1984. 
5 tables,  18 referencec. Authors '  summary. 

DICTEMPER IN STONE MARTES (MAWTEC FalMA, ERXL.) iN  
CCIiLECWlG-HOLSTEN - A CONTRIBUTION TO THE EPIDEMIQLOGY OF 

D I CTEMPER. 

(staupe beim Stein inarder  (Martes fo ina,  E r x l  . ) in Schleswig-Holstein - 
E i n  Beitrag z u r  Epidemiologie d e r  Ctaupe - ). 

P. Steinhagen, W. Nebel. 

The s tudy  concerns the increase of distemper v i r u s  in fec t ions  in stone 
beech martenc d  art es fo ina ,  E r x l . )  d u r i n g  the p e r i o d  of 1979-1984 in 
Schleswi y-Holstein, 

I h e  occurrence of d is tember i n  inartenc seems to be  epidemical  l y re la ted  
to  same per iod .  I h e  s tudy  recommends g i v i n g  more a t ten t i on  a g a i n  to  
instances of i n  fec l ion b y  distemper w i t h  specia l  cons idera t ion  of suscep- 
t i b l e  w i l d  anirnal popu la t i o i i .  

I* 

A comprehensive b i b l i o g r a p h y  i s  found i n  PALMER et a l .  (1983). 

Deutcche ~ i e r a r m t l i c h e  Wochenschri f t ,  92, 5, 178, 180-181, 1985. 
5 f i gs . ,  tab le ,  5 references. Authors '  summary. 
In GERM. Sumniary in ENGL. 



SCAND I NAV I AN ASSOC I AT ION OF AGR I CULTURAL §C I ENT I CTS 

FUR ANIMAL D I V I S I O N .  
.s, .q* .z. -8. .b .*., ,..,.,,..,. 

Abst rac ts  of repor ts  g i v e n  a t  

NJF SEMINARIUM NO. 85 - 1985. 

Complete repor t s  a r e  pub1 ished i n  Scand inav ian languages as number 20 
i n the ser i  e  "NJF ~ t r e d n  i nger/F?apporter". 

Can be obta ined from Danish  F u r  Breeders Associat ion,  60 Langagerve j ,  
DK 2600 Glostrup,  Denmark. (Pr ice:  Dcr. 7 0 . - ) .  



INVEST IGAT IONS I NT0 SPERMATOGENESIS IN M INK. 
PARAMETERS OF REPRODUCTION I N  BLUE FOX. 

E.J. E inarsson 

I n  a m a t e r i a l  o f  853 b l u e  fox females, w i t h  707 g i v i n g  b i r t h  the f o l l o w i n g  
f i g u r e s  were observed. 17% b a r r e n  females. 9.6 k i t s  a t  b i r t h  p e r  suc- 
cessfu l  female, 32% k i t  m o r t a l i t y  f rom b i r t h  to  weaning a n d  6.5 k i t s  a t  
weaning p e r  mated female. 

D i f fe ren t  methods of est imat ion were p r a c t i s e d ,  m a i n l y  based on s ib-corre-  
l a t i o n s  a n d  regress ion of daughter  on dam. The f a m i l y  s ize i n  the p re -  
sent m a t e r i a l  f avo r i zed  the method based on s ib -co r re la t ions .  On average,  
8.1 daugh te rs  g i v i n g  l  i t t e r  were observed w i  t h i n  s i re .  The conc lus ion  
of the es t ima t ion  was to use 0.2 as  h e r i t a b i l i t y  fo r  l i t t e r  s ize i n  the 
b reed ing  p rogram f o r  b l u e  fox .  Genetic c o r r e l a t i o n  w i t h i n  s i b  g roup  w i th -  
i n  s i r e ,  was c a l c u l a t e d  to 0.3. 

There was no ev idence of nega t i ve  c o r r e l a t i o n  between d i r e c t  a n d  mater-  
n a l  e f fect  fo r  l i t t e r  s ize i n  b l u e  fox.  T h i s  f a c t o r  can  therefore b e  neglec- 
ted i n  the b reed ing  p rogram.  

A u t h o r ' s  abs t rac t  

PREGNANCY D IAGNOSIS I N FOXES. 

M a i j a  Valtonen, soren Bondestam. 

E a r l y  detect ion of p regnancy  i n  foxes wou ld  b e  des i rab le  f o r  p roper  ma- 
nagement of  the p regnan t  a n d  non-pregnant  females d u r i n g  the b r e e d i n g  
season. However, no methods of p regnancy  d iagnos is  h a v e  been a p p l i e d  
r o u t i n e l y  i n  foxes. T h i s  i n v e s t i g a t i o n  was per formed to e v a l u a t e  two u l t r a -  
sonic devices, a  p o r t a b l e  rea l - t ime  u l t r a s o u n d  scanner  a n d  a Doppler  u l t r a -  
sound p regnancy  detector developed f o r  sma l l  an ima ls ,  f o r  p regnancy  d i a g -  
nos is  i n  foxes. Twenty e i g h t  foxes, 9  s i l v e r  a n d  19 b l u e  were examinated 
w i t h  the u l t r a s o u n d  scanner  a n d  a to ta l  of 95 foxes of wh ich  30 were s i l -  
v e r  foxes were tested w i t h  the Doppler  dev ice.  The u l t r a s o u n d  scanner  
was a ve ry  r e l i a b l e  dev ice i n  de tec t ing  p regnancy  i n  foxes. The o v e r a l l  
accuracy  was 100% i n  s i l v e r  a n d  95% i n  b l u e  foxes. The examina t ion  can-  
not ,  however, b e  per formed u n t i l  on f o u r t h  week of gestat ion.  Whi le  p reg-  
nancy cou ld  b e  detected a l r e a d y  d u r i n g  the second week a f t e r  b r e e d i n g  
w i t h  the Doppler  device. The o v e r a l l  accuracy  w i t h  the Doppler  method 
was 89% f o r  s i l v e r  foxes b u t  o n l y  81% f o r  b l u e  foxes. 

U r i n e  estrogen concentrat  ions were determined i n  samples of 12 females 
col lected twice a week d u r i n g  p regnancy ,  as  a n  a l t e r n a t e  method of p reg -  
nancy  d iagnos is .  However, ne i  the r  u r i n e  estrogen concentrat  ions n o r  the 
to ta l  estrogen exc re t ion  d u r i n g  the co l l ec t ion  p e r i o d  d i f f e r e d  s i g n i f i c a n t l y  
between p regnan  t  a n d  non-pregnant  females. 

3 references. Au thors '  a b s t r a c t .  

C h r i s t e r  Sundqv is t ,  A l t t i  L u k o l a .  

I n  o r d e r  to s tudy  the ma le  m ink  i n f e r t i l i t y ,  d e t a i l e d  inves t iga t ions  i n t o  
spermatogenesis i n  m ink  were per formed d u r i n g  a 4-year pe r iod .  

We h a v e  used the f o l l o w i n g  methods: es t ima t ion  of serum testosterone con- 
c e n t r a t i o n s  w i t h  rad io immunoassay a n d  a new ly  developed t ime-resolved 
f  luoroimmunoassay , hormonal  the rapy  , conven t iona l  l  i g h t -  a n d  e lect ron 
microscopy,  q u a n t i t i a t i v e  a n d  morphometr ic  ana lyses ,  d issect ion a n d  t rans -  
i l  lurn inat ion of  semin i  ferous tubu les ,  phase con t ras t  microscopy of l i v e  
c e l l  squashes, es t ima t ion  of spermatogenic  c e l l s  i n  a DNA-flow cytometer 
a n d  f ine-needle a s p i r a t i o n  b iopsy  of the test is .  

I t  was poss ib le  to c h a r a c t e r i z e  14 d i f f e r e n t  s tages of the spermatogene- 
s i s  i n  m ink .  Studies on i n f e r t i l e  m ink  testes showed tha t  sperrnatogene- 
s i s  c o u l d  be d i s t u r b e d  i n  a n  e a r l y  stage. Thes d i s t u r b a n c e  were ref lec-  
ted i n  a l t e r e d  serum testosterone concen t ra t ions ,  changes i n  the d i s t r i b u -  
t i o n  of  c e l l  o rgane l les  a n d  the d i s t r i b u t i o n  of  spec i f i c  c e l l  types. A l te r -  
a t i ons  i n  the Ser to l i  c e l l  o rgane l les  were found  i n  m i n k s  h a v i n g  normal ,  
h y p o p l a s t i c  o r  c r y p t o r c h i d  testes. Ser to l i  c e l l s  of c r y p t o r c h i d  testes h a d  
s i g n i f i c a n t l y  less m i tochondr ia  a n d  s i g n i f i c a n t l y  more l i p i d s  than  normal  
testes. 

I n  r a p i d l y  p r o l i f e r a t i n g  t i ssue  the re  i s  a l w a y s  a r i s k  fo r  d i s tu rbances .  
The m i n k  appears  to  b e  a s u i t a b l e  model f o r  a l t e r a t i o n s  i n  spermatogenesis: 
1 )  s t e r i l i t y  i s  not u n u s u a l ,  2 )  exper imen ta l  a n i m a l s  a r e  of ten a v a i l a b l e  
i n  p r o p e r  q u a n t i t i e s ,  a n d  3 )  there i s  a  need f o r  manag ing  these k i n d s  
of problems i n  t h i s  v a l u a b l e  f u r  an ima l .  The shor t  b r e e d i n g  season, how- 
ever ,  r e s t r i c t s  i t s  usefu lness f o r  b a s i c  s tud ies  on t e s t i c u l a r  b iochemis t ry  
a n d  stero idogenesis .  

Au thors '  abs t rac t  

ECGNGM IC WE I GHTS FOR PELTQUAL I TY. 

E j n e r  B n r s t i n g ,  E i n a r  E ina rsson ,  U l l a  Joutsenlath i .  

The des ign  of a  b r e e d i n g  p r o g r a m  i s  based - among o the r  fac to rs  - on 
the economic v a l u e  f o r  the b i o l o g i c a l  t r a i t s  u n d e r  se lect ion.  As a p a r t  
o f  a n  i n t e r s c a n d i n a v i a n  p r o j e c t  ana lyses  were done o n  auct ior idata from 
Denmark, F i n l a n d  a n d  Norway.  By the cons t ruc t ion  of a  se lect ions index 
e v e r y  t r a i t  i s  g i v e n  a n  economic v a l u e  expressed as the v a l u e  of  one u n i t  
change  of  the t r a i t .  

The ef fects  of changes i n  the q u a l i t y  t r a i t s  were i so la ted  i n  a c a l c u l a t i o n  
of LS-means. These fac to rs  were used i n  a s imu la t ions  model a n d  the 
r e l a t i o n s  between the f i n a n c i a l  impor tance of change  i n  l i t t e r  s ize,  p e l t  
q u a l i t y  a n d  p e l t  s ize were est imated.  

Au thors '  summary.  



ECONOMICAL WEIGHTS AN0 HERITABIL ITY  ESTIMATES FOR PELTGRAOINGS 
OF STANDARD MINK. 

G a b r i e l l e  L a g e r k v i s t ,  N i l s  Lundeheim.  

At the research  s t a t i o n  i n  Funbo-l-ovsta, Uppsa la ,  d a t a  f rom p e l t  g r a d i n g s  
( i n  August  a n d  November) a n d  body  we igh t  i n  September were r e g i s t r a t e d  
a n d  ana lyzed .  In fo rma t ion  on  s k i n  g r a d i n g s  a n d  sa les  p r i c e  f o r  t he  pe l -  
ted a n i m a l s  was added to  the  m a t e r i a l .  3000 s t a n d a r d  m i n k  were i n c l u d e d  
i n  the a n a l y s e s  a n d  d a t a  was co l l ec ted  i n  the y e a r s  1980, 1981 a n d  1983. 

Economical weights .  

- Colour  shade, j u d g e d  i n  November a c c o r d i n g  to  a  8 -po in t  sca le  ( e x  
ex p a l e - b l a c k ) :  1-5 SEK p e r  p o i n t .  

- F u r  d e n s i t y  i n  November, j u d g e d  a c c o r d i n g  to  a  5-po in t  sca le :  1 SEK 
p e r  p o i n t .  

- Genera l  impress ion of t he  p e l t  c h a r a c t e r i s t i c s  i n  November, j u d g e d  
a c c o r d i n g  to  a  10-point sca le :  < 1 SEK p e r  p o i n t .  

- Body we igh t  i n  September: 2-5 SEK p e r  0.1 k g  l i v e  we igh t .  

H e r i t a b i l i t i e s  ( h 2 ) .  

- Colour  shade: 10.5. 
- F u r  dens i t y :  0.1-0.2. 
- Q u a l i t y  o f  the g u a r d  h a i r s :  0.1-0.2. 
- Genera l  impress ion of the p e l t  c h a r a c t e r i s t i c s :  0.3-0.4. 
- Body we igh t  i n  September: 0.2. 

The h i g h e s t  ma te rna l  e f fect  ( C 2 )  was no ted  f o r  body  we igh t :  0.1. 

The genet ic  c o r r e l a t i o n  between b o d y  we igh t  a n d  d e n s i t y  of the u n d e r f u r  
was s l i g h t l y  nega t i ve .  

A u t h o r s '  summary.  

EVALUATION OF BREEDING VALUE BY PROGENY TEST I N  FUR ANIMAL 
PRODUCT ION. 

Ou t i  L o h i ,  K n u d  Chr is tensen.  

I n  m i n k  b r e e d i n g  a male i s  mated t o  o n l y  a  l i m i t e d  number  o f  females. 
Progeny tests  the re fo re  h a v e  no t  q u i t e  a s  a much in te res t  i n  f u r  a n i m a l  
b r e e d i n g  a s  w i t h  o the r  domestic a n i m a l s .  However, the gene t i ca l  d i f f e r e n -  
ces i n  the b r e e d i n g  stock between d i f f e r e n t  f a r m s  i s  a  m a t t e r  o f  i n t e r e s t s  
i n  connect ion t o  pu rchase  o f  b r e e d i n g  an ima ls .  Therefore,  t he  a i m  w i t h  
the p rogeny  tests  was f i r s t  o f  a l l  t o  s t u d y  whether  the  d i f f e rences  between 
the fa rms  w i l l  be  e l i m i n a t e d  i f  t he  a n i m a l s  a r e  submi t ted  to  the  same en- 
v i ronmen ta l  cond i t i ons  from Ju ly  u n t i l  p e l t i n g  t ime. 

I n  t h i s  s tudy  a n i m a l s  f rom 19 f a r m s  were i nc luded .  The p rogeny  g r o u p s  
cons is ted o f  8  h a l f  s i b s  ( 4  ma le  a n d  4 females) a f t e r  each male. The 
same number  of s i b l i n g s  to these, g r o w i n g  u p  on  the  o w n e r ' s  r a n c h ,  were 
used a s  con t ro l s .  

The c h a r a c t e r i s t i c s  e v a l u a t e d  were: 
L i v e  we igh t  i n  J u l y ,  August  a n d  October, the s k i n  q u a l i t y  j u d g e d  i n  p o i n t s  

a n d  i n  a u c t i o n  c l a s s i f i c a t i o n s ,  the s i ze  of t he  s k i n  i n  cm a n d  i n  a u c t i o n  
c l a s s i f i c a t i o n s ,  co lou r  a n d  shade of the c o l o u r  a c c o r d i n g  to  the a u c t i o n  
c l a s s i f i c a t i o n ,  s k i n  we igh t ,  l e n g t h  of the u n d e r f u r  a n d  the  g u a r d  h a i r .  

Tho d i f f e rences  between a n i m a l  g roups  from d i f f e r e n t  f a rms  were a l i t t l e  
less i n  the  p rogeny  g r o u p s  t h a n  i n  the Control g roups  b u t  u n i f o r m  e n v i r o n -  
menta l  c o n d i t i o n s  f rom Ju ly  th roughou t  p e l t i n g  d i d  no t  t o t a l  l y  e l i m i n a t e  
the d i f f e rences .  

M a t e r n a l  v a r i a t i o n  was c l e a r  i n  c h a r a c t e r i s t i c s ,  s i ze  a n d  q u a l i t y .  I t  was 
c a l c u l a t e d  to  b e  f rom 3-5%. 

The h e r i t a b i l i t y  of the c h a r a c t e r i s t i c s  s t u d i e d  was c a l c u l a t e d  t o  be :  Size, 
( a u c t i o n  c l a s s i f i c a t i o n )  h 2 =  0.13, s ize i n  cm hi = 0.18; q u a ï i t y  ( a u c t i o n  
c l a s s i f i c a t i o n )  h' = 0.09; q u a l i t y  ( i n  p o i n t s )  h' - 0.32;  c o l o u r  ( a u c t i o n  
c l a s s i f i c a t i o n )  h2  = 0.26. 

A n e g a t i v e  c o r r e l a t i o n  between c h a r a c t e r i s t i c s ,  qua1 i t y  a n d  s i ze  was ob- 
served.  Auc t ion  p r i c e  was s t r o n g l y  c o r r e l a t e d  to  s i ze  b u t  a l s o  a n o t i c a b l e  
c o r r e l a t i o n  t o  the qua1 i t y  was observed.  These c o r r e l a t i o n s ,  however ,  
v a r i e d  f rom y e a r  t o  yea r .  

The model of p rogeny  test g i v e s  good i n f o r m a t i o n  abou t  the  gene t i ca l  d i f -  
ferences between farms,  b u t  due  to  the  g r e a t  v a r i a t i o n  f rom f a r m  t o  f a r m  
i t  i s  no t  i d e a l  f o r  compar ing  d i f f e r e n t  b r e e d i n g  males. I t  would,  however ,  
be  i m p o r t a n t  to  t r y  t o  e l i m i n a t e  the env i ronmen ta l  d i f f e rences  even  more 
b y  s t a r t i n g  the  p rogeny  test w i t h  mated females submi t ted  to  the same 
env i ronmen ta l  cond i t i ons  a l r e a d y  d u r i n g  the ges ta t i on  p e r i o d .  

A u t h o r s '  summary.  

ORGAN WEIGHTS AND THEIR DIAGNOSTIC SIGNIFICANCE I N  THE RACCOON DOG. 

M i k k o  H a r r i ,  Hannu  Korhonen. 

The p resen t  s t u d y  a imed a t  1)  c h a r a c t e r i z i n g  a no rma l  s i ze  v a r i a t i o n  of 
t he  o r g a n s  i n  the raccoon dog a s  we l l  a s  the  f a c t o r s  i n f l u e n c i n g  i t ;  a n d  
2 )  a t  e l u c i d a t i n g  the  e f fec t  o f  d i f f e r e n t  d i e t a r y  reg imen  on  o r g a n  we igh ts .  

Body a n d  o r g a n  we igh ts  were measured f o r  248 raccoon dogs. The a n i m a l s ,  
b o t h  males a n d  females, whe lps  a n d  o l d e r  an ima ls ,  o r i g i n a t e d  f rom 5 d i f -  
f e ren t  farms.  The a n i m a l s  were f e d  on  t h r e e  d i f f e r e n t  d ie t s .  The mea- 
surements were per formed d u r i n g  th ree  subsequent  y e a r s .  I n  a d d i t i o n  
to  body  w e i g h t ,  body  l e n g t h  was measured a n d  obes i t y  i n d e x  was  c a l c u -  
l a t e d  = ( w e i g h t  (g)/0.026 x  l eng th3  ( c m ) )  x  100. 

Fac to rs  h a v i n g  a n  i n f l u e n c e  on  o r g a n  we igh ts .  

The we igh ts  of o r g a n s  were most dependent  on  b o d y  we igh t  b u t  d i f f e r e n t  
o r g a n s  i n  d i f f e r e n t  ways:  t he re  was best  c o r r e l a t i o n  between the we igh t  
of l i v e r  a n d  k i d n e y s  a n d  the a c t u a l  b o d y  we igh t ,  a n d  between the  h e a r t  
we igh t  a n d  the we igh t  of f a t  f ree  ca rcass .  By  c o n t r a s t ,  t he  we igh ts  o f  
b r a i n  a n d  a d r e n a l s  were independent  o f  b o d y  we igh t .  A lso the d i f f e rences  
o b t a i n e d  o f ten  were g r e a t e r  w i t h i n  the a n i m a l s  o f  t he  same f a r m  t h a n  be- 
tween the a n i m a l s  o f  d i f f e r e n t  farms.  The w e i g h t s  o f  l i v e r ,  k i d n e y s  a n d  
s k i n  were s m a l l e r  f o r  females t h a n  f o r  males. The we igh ts  of t hymus  a n d  
k i d n e y s  were s m a l l e r  f o r  young  t h a n  f o r  o l d e r  an ima ls .  



Organ weights  of the an ima ls  fed on d i f f e r e n t  d ie ts .  

Because the weight  of the o rgans  a r e  dependent on many coex is t i ng  f a c t o r s ,  
a l l  o f  these shou ld  b e  taken  i n t o  account a n d  the va lues  corrected b y  
means of  a n  a n a l y s i s  of covar iance .  I f  ~ f t e r  the co r rec t ion  the re  s t i l l  
e x i s t  d i f ferences between groups,  can  we d r a w  the conclus ion t h a t  these 
d i f fe rences  a r e  caused b y  the d i f f e r e n t  h i s t o r i e s  the an ima ls  i n  ques t ion  
have?  However, concern ing many o r g a n s  i n  o u r  m a t e r i a l ,  there were more 
d i f fe rences  between the an ima ls  on fa rms  u s i n g  the same feed t h a n  between 
those fed  d i f fe ren t  d ie ts .  An ima ls  on one fa rm were ma lnour i shed  a n d  
t h e i r  n u t r i t i o n a l  s ta tus  c o u l d  b e  judged  already from t h e i r  body we igh t  
a n d  obesi ty  i ndex .  Animals fed on h i g h  energy d ie t  (27% pro te in ,  42% 
f a t )  were b i g g e r  a n d  f a t t i e r  than  an ima ls  fed on b a s a l  d ie t  (32% p r o t e i n ,  
19% f a t ) .  I n  a d d i t i o n ,  the formers h a d  s i g n i f i c a n t l y  sma l le r  l i v e r ,  k i d -  
neys a n d  t h y r o i d  g l a n d s  than  the la t te rs .  

Au thors '  summary. 

PLASMACYTOSE-PNEUMON I T I S I N M INK K I TS. 

S. A lexandersen,  S. La rsen ,  E. L u n d ,  A.U. Jensen, B. Aasted, A. Cohn, 
M. Hansen. 

I n  1982 acute i n t e r s t i t i a l  pneumon i t i s  caused excessive m o r t a l i t y  w i t h i n  
the f i r s t  2  1/2 months a f t e r  p a r t u r i t i o n  i n  m ink  k i t s  from f o u r  Dan ish  r a n -  
ches. The disease was found  to b e  connected w i t h  a n  in fec t ion  w i t h  Aleu- 
t i a n  disease v i r u s  (ADV) a n d  cou ld  b e  reproduced exper imen ta l l y  b y  ino-  
c u l a t i o n  of neonata l  k i t s  w i t h  m a t e r i a l  from spontaneous cases, as we l l  
as  w i t h  other  s t r a i n s  of  ADV. Exper imen ta l  rep roduc t ion  was o n l y  poss i -  
b l e  i n  k i t s  f rom dams f ree  of a l e u t i a n  disease (AD),  whereas k i t s  from 
dams exper imen ta l l y  o r  n a t u r a l l y  i n fec ted  w i t h  ADV developed n o  l u n g  
changes. I n  l a t e r  s tud ies  i t  was shown tha t  an te  p a r t u m  i n o c u l a t i o n  of 
the dams w i t h  the known a v i r u l e n t  c e l l - c u l t u r e d  s t r a i n  of v i r u s  (ADV-G), 
protected the k i t s  a g a i n s t  l u q  les ions,  w h i l e  a fo rma l ine - inac t i va ted  vac-  
c ine  g a v e  no o r  v e r y  l i t t l e  p ro tec t ion .  Treatment of the k i t s  w i t h  a n t i -  
ADV serum gave  some p ro tec t ion .  Present l  y  a v a i  l a b l e  ev idence i n d i c a t e s  
tha t  the i n i t i a l  l u n g  les ions r e s u l t  from p r i m a r y  v i r a l  i n j u r y  to  t y p e  I  I  
a l v e o l a r  c e l l s  d u r i n g  the v i r u s  r e p l i c a t i o n  i n  these ce l l s .  

Au thors '  summary. 

"EXPER I MENTAL TRANSMISSION OF ALUT IAN D ISEASE VIRUS" (ADV) TO 
DIFFERENT ANIMAL SPECIES. 

Åse U t ten tha l  Jensen. 

The an ima ls  from each of  8  d i f f e r e n t  species ( m i n k ,  F i n n  raccoon,  c a t ,  
dog, fe r re t ,  b l u e  fox,  mouse a n d  r a b b i t )  were inocu la ted  w i t h  the h i g h l y  
v i r u l e n t  U tah  I  s t r a i n  of  ADV ( A l e u t i a n  disease v i r u s ) .  The sera were 
tested b y  zoneelekt rophores is ,  on l  y  the m ink  developed hypergammaglobu-  
l i nemia .  A l l  an ima ls  p roduced  an t ibod ies  to ADV an t igens ,  b u t  w i t h  d i f -  
ferent  t i t res .  M ink  sera h a d  much h i g h e r  an t ibody  t i t r e s  than  the o the r  
an ima l  sera. Ant ibodies to the ADV coded, non-s t ruc tu ra l  po l  ypep t ide  
(p71)  were found i n  m ink ,  F i n n  raccoons a n d  dogs o n l y .  P rev ious  s tud ies  
h a v e  shown, tha t  the inoculum d i d  not  con ta in  t h i s  p ro te in ,  therefore,  
presence of  t h i s  k i n d  of an t ibod ies  was therefore taken  as  ev idence f o r  
ADV rep l i ca t ion .  

The a n i m a l s  were k i l l e d  4 weeks a f t e r  v i r u s  inocu la t ion .  Homogenates 
of d i f f e r e n t  o rgans  f rom m i n k ,  F i n n  raccoons, fe r re ts ,  dogs, mice a n d  the 
c a t  were shown to in fec t  ADV n e g a t i v e  m i n k ,  wh ich  developed an t ibod ies  
to ADV f o l l o w i n g  inocu la t ion .  We conclude from the present  s tud ies  tha t  
m ink  a n d  p r o b a b l y  F i n n  raccoons a r e  a b l e  to t ransmi t  ADV. Cats, fe r re ts ,  
dogs a n d  mice may be considered p o t e n t i a l  ADV r e s e r v o i r s ,  because they 
p o s s i b l y  h a r b o u r  ADV f o r  4 weeks o r  longer .  B lue  foxes a n d  r a b b i t s  d i d  
not  seem to  b e  a r i s k  f a c t o r  f o r  ADV t ransmiss ion.  

Au thork  summary. 

ENTEROV IRUS AT "3-DAYS DISEASE" IN M INK. 

Gunnar  Rockborn,  Bernd t  K l  ingeborn,  Lena  Eng land ,  ~ o r b j o r n  Me je r land .  

D u r i n g  the l a s t  years  severa l  e f fo r t s  h a v e  been made to i so la te  v i r u s  from 
the faeces of  m i n k s  a t  "3-days disease". Suspension of faeces produced 
c y t o p a t h i c  ef fect  (CPE) i n  p r i m a r y  p i g  k i d n e y  c u l t u r e  s i m i l a r  to tha t  of 
Srnedivirus. CPE d isappeared  a f t e r  a  few passages i n  c e l l  c u l t u r e .  I  t  
was deemed poss ib le  tha t  a  p o r c i n e  v i r u s  h a d  sp read  to the m ink  b y  food. 
A l a r g e  b a t c h  of  the i so la ted  v i r u s  was p roduced  to  p r e p a r e  a n  i n a c t i v a t e d  
test vacc ine.  Accord ing  to  the fa rmers  i t  h a d  a p r e v e n t i v e  ef fect .  Sat is-  
f a c t o r y  a n a l y s i s  of t h a t  v i r u s ,  however ,  was not  poss ib le  to  make. 

I n  1984 i n o c u l a t i o n  of  faeces began  f rom 28 m i n k s  i n t o  m ink  l u n g  c e l l  c u l -  
tu re ,  k i n d l y  p r o v i d e d  b y  Dr .  E r k k i  Neuvonen, SVA, He ls ink i .  The in fec-  
t i o n  m a t e r i a l  came from a t ransmiss ion  exper iment  i n  m i n k s  i n  the Na t iona l  
V e t e r i n a r y  I n s t i t u t e .  C l i n i c a l l y  h e a l t h y  m i n k s  rece ived  the in fec t ion  b y  
con tac t  w i t h  p r i m a r i l y  d iseased a n i m a l s  f rom the b r e e d i n g  a rea  i n  "L i s te r -  
l ande t "  a n d  p a r t l y  b y  feeding faeces suspension from these animals.  Af ter  
faeces i n o c u l a t i o n  i n t o  c e l l  c u l t u r e  CPE was observed from 4 mate r ia l s ,  
5  d a y s  post  i nocu la t ion .  I n  passage 2 CPE was seen a f t e r  1-3 d a y s  from 
17 m a t e r i a l s .  The CPE was of roundce l l  type.  A l a r g e  b a t c h  was c u l t i -  
v a t e d  i n  bo t t l es  f o r  i n fec t ion  exper imen ts  i n  m inks .  CPE was found  i n  
passage 4 a n d  6 i n  6 m a t e r i a l s  a f t e r  1-2 days.  T i t r a t i o n  of  the v i r u s  
was per formed ~i .9 t h 5 . 2 u p e r n a t ~ r b t  from the 5 t h  passage of  3 m a t e r i a l s .  
The t i t e r  was 10 , 10 a n d  10 ' /0.1 ml. 

N e u t r a l i z a t i o n  test of the i so la ted  v i r u s  a g a i n s t  Smedi A a n d  C a n t i s e r a  
a s  w e l l  a s  a g a i n s t  SVD an t i se rum was nega t i ve .  

Out of serum from 5 af fected m inks ,  4  p roduced  p o s i t i v e  n e u t r a l i z a t i o n  
tests  i n  the  d i l u t i o n  > 1:125, > 1:125, 2 1:5 a n d  1:5. I n  the tests  c :a 
100 TCD50 of  the v i rus-was usedy 

E lec t ron  microscopic  s tudy  has  r e v e a l e d  v i r u s  p a r t i c l e s  a r o u n d  32 nm. 
The n e x t  exper iment  w i l l  be in fec t ion  i n  m i n k s  w i t h  the i so la ted  v i r u s .  

Au thors '  summary. 



NOSEMATOSI S (ENCEPHAL I TOZOONOS I S) I N M I NU. 
PRELIMINARY EPIDEMIOLOGICAL AND PATHOLOGICAL INVESTIGATIONS. 

Knut Nordstoga, Gudbrand Lof tsgaard.  

The rn icrospor id ian p a r a s i  te Noserna ( o r  more correct :  Encephal i tozoon) 
c u n i c u l i  was f i r s t  known as a pathogen i n  b l u e  foxes about 1965. Out- 
b reaks  of nosernatosis, of v a r y i n g  sever i t y ,  have  since then been reported 
i n  rnany countr ies,  wh i le  mink fed the same feed, have not been affected. 

Dur ing  the auturnn of 1984 a considerable nurnber of mink was reported 
to suf fer  from b i  l a t e r a l  ca ta rac t  ( "wh i  te eyes") i n  a south-western d i s t r i c t  
i n  Norway (Jæren). The f i r s t  cases occurred i n  farms a lso  affected b y  
p lasmacytosis (AD) .  Our inves t iga t ions  showed, however, that  the ocu la r  
changes h a d  no re la t ionsh ip  w i t h  p lasmacytosis,  as rnany anirnals were 
free from plasmacytosis, as demonstrated by  the agar  test. Some an ima ls  

h a d  also pos te r io r  p a r a l y s i s ,  bu t  d i d  not e x h i b i t  other  symptoms, and  
there was no increased m o r t a l i t y  r a t e  among the b l i n d  anirnals. The majo- 
r i t y  of the b l i n d  was pel ted;  some of  thern were necropsied, and  t h e i r  
organs examined rnicroscopical l  y. 

In add i t ion  to  the ocu la r  lesions, a l l  a f fected anirnals h a d  rnacroscopical 
rena l  lesions d i f fe ren t  from those occur r ing  i n  plasmacytosis, the changes 
consist ing of m u l t i p l e  cysts i n  the c o r t i c a l  paranchyma, o r i g i n a t i n g  from 
rena l  tubules. Microscopical ly ,  a r t e r i a l  a n d  cerebral  lesions of the same 
type as  those occur r ing  i n  b l u e  fox nosernatosis were found, and  even 
i n  moderate affected animals,  there were found obvious c e l l u l a r  i n f i l t r a -  
t ions i n  the per iphera l  nerves, an observat ion which i s  uncornrnon both 
i n  fox nosernatosis and  i n  plasrnacytosis i n  mink.  I n  most anirnals the 
p a r a s i t e  was dernonstrated on ly  i n  the cataractous lens. 

I n  the fo l low ing  w in te r  and  s p r i n g  more mink i n  the same d i s t r i c t  devel- 
oped eye lesions of the same type. Thus, i n  26 farms, w i t h  more than  
10,000 female breeders a l together,  b i  l a t e r a l  ca ta rac t  was observed i n  176 
fernales. The b l i n d  anirnals were a l l  b o r n  i n  1984, a n d  i n  farms rece iv ing  
the feed from the same k i t chen .  The average l i t t e r  size fo r  the b l i n d  
fernales was 2.46 a t  weaning,  whereas the average size was 4.23 f o r  the 
remain ing  a p p r .  10,000 normal fernales. The e a r l y  k i t  m o r t a l i t y  seemed 
to be a major  factor  as to the reduced l i t t e r  size, and s ince i t  on ly  con- 
cerns 1984-fernales, we be l ieve  tha t  a feed-born infect ion i n  the s p r i n g  
of 1984 was responsib le fo r  the problems both i n  foxes and i n  m ink ,  a l -  
though the c l i n i c a l  syrnptorns were sornewhat d i f fe ren t .  

Authors '  surnmary. 

NURSING SICKNESS I N  MINK. 

Per Henriksen, Folmer El  t i ng  

Nurs ing  sickness i s  a disease en t i  ty i n  lac ta t  i n g  mink character ized by  
anorexia,  dehydrat  ion, loss of body weight and  progressiny weakness re -  
s u l t i n y  i n  death.  The disease appears i n  the las t  tr imester of l a c t a l i o n  
and  females w i t h  more than 6 k i t s  a r e  most of ten affected. The inc idence . . 
I S  increasing w i t h  inc reas ing  age. The prevalence var ia tes  between 1 
and 15%. About 30,000 females d ie  of  Nurs ing  Sickness each year i n  Den- 
mark represent ing a va lue  of 1 m i l l .  $. 

I n  c l i n i c a l  pa tho logy ,  hemoconcentration, urernia, hypoglucaemia a n d  pro-  
t e i n u r i a  a re  evident .  

At autopsy emaciation and  dehydra t ion  a r e  obvious. The rnean body weight 
i s  25% lower when comparised w i t h  normal l a c t a t i n g  fernales. The l i v e r  
i s  yel low and  the adrena ls  a r e  en la rged  to a t  least the dobble size. Ven- 
t r i c u l a r  u lcers  a r e  cornmon a n d  r e s u l t i n g  i n  rnelaena. Mas t i t i s  i s  seen 
w i t h  v e r y  d i f fe ren t  incidence. Histopathological ly ,  the ma in  a l te ra t ion  
i s  vacua la t iono f  the r e n a l  tubules. The vacuoles a r e  not s ta inab le  w i t h  
H&E, PAS o r  Oi l  Red O. I n  the l i v e r  f a t t y  i n f i l t r a t i o n  and  focal l i pogra-  
nulornas a r e  seen. Electron micrographs reveal  l a r g e  non-rnembrane bound- 
ed vacules i n  the rena l  tubules. Other organels appear of normal morpho- 

logy.  

Analyses of the d iet  revea l  normal  q u a l i t y  pararneters i n c l u d i n g  the v i t a -  
m in  B I  content. 

The cause of death i n  Nurs ing  Sickness i s  uremia due to the rena l  t u b u l a r  
vacuolat ion.  The morphology i s  iden t i ca l  to the potassium-deficiency a l -  
te ra t ion  described i n  r a t  and  man. 

The pathogenesis i s  not known a t  present ,  b u t  potassium metabolisrn rnust 
p l a y  a s i g n i f i c a n t  ro le.  

Authors '  sumrnary. 

USE OF LACTOBACILLUS FOR PRESERVATION OF RAW MATERIAL 
OF ANIMAL ORIGIN. 

Sven L i n d g r e n  

L a c t i c  a c i d  fermentat ion of waste p roduc ts  used fo r  animal  feeding can  
o n l y  be accepted i f  a h y g i e n i c  product  i s  obta ined w i t h  a well-documented 
storage potent ia l .  To undergo a p roper  fermentat ion,  the rnaterial must 
con ta in  lac t i c  ac id  b a c t e r i a  (LAB) ,  n u t r i t i o n  tha t  perrnits a n  opt imal  fer- 
mentat ion and  have  a temperature wh ich  i s  w i t h i n  the r a n g e  of the fermen- 
t a t i v e  bac te r ia .  

F i s h  a n d  slaughterhouse wastes cannot  be subjected to  fermentation wi  thout 
the a d d i t i o n  of supplements. The methods used a r e  based on a n  a d d i t i o n  
of l a c t i c  a c i d  bac te r ia  and  ferrnentable carbohydrates.  

The p reserva t ion  r e l i e s  on the p roduc t ion  of o rgan ic  ac ids.  The effect 
of other  a n t i b i o t i c  substances produced b y  LAB i s  s t i l l  obscure. 

Degradat ion of p ro te ins  to arnino ac ids  and  amines i s  observed d u r i n g  
storage of ferrnented f i s h  s i lage.  Th is  au to lys is  i s  m a i n l y  caused by  endo- 
genous enzyrnes. The a c t i v i t y  increases the content of bas ic  rnetabolites 
which reduces the storage s t a b i l i t y .  To a v o i d  t h i s  phenornen bu t  a lso 
i n  o rder  to reduce the rn icrobia l  contarnination, f i s h  and  slaughterhouse 
wastes used fo r  anirnal feeding a r e  subjected to a hea t ing  process. 

Spoi lage of ferrnented products d u r i n g  storage i s  ma in ly  caused by  the 
a c t i v i t y  of yeasts and  moulds. The phenornen does not occur i n  a n  anae- 
rob ic  atrnosphere. Dur ing  aerobic storage these organisrns can rnetabol ize 
the o rgan ic  ac ids which reduces the storage p roper t ies .  Sorbic a c i d  and  



benzoic a c i d  can  b e  used i n  o r d e r  to  increase the s t a b i l i t y .  The cost 
fo r  the a d d i t i v e s  i s  however h i g h ,  w h i c h  reduces the po ten t ia l .  

A u t h o r ' s  sumrnary. 

P0551BILITIES AND LIMITATIONS I N  UTILIZATION OF OILSEED RAP€ 
AND SOYBEAN MEAL OF DIFFERENT QUALITY I N  DIETS TO MINK. 

K i rs ten  Mortensen, Hi  lrner Sarensen. 

E f f i cac ious  m ink  p roduc t ion  rec;uire cons ide ra t ion  of bo th  p r i c e  a n d  q u a l i t y  
o f  the a p p l i e d  d ie t .  Fo r  tha t  reason i t  cornes n a t u r a l l y  to take  a n  i n t e r -  
est i n  p r o t e i n  r i c h  vege tab le  feed ing  s tu f f s .  Oi lseed r a p e  a n d  soybean 
meal a r e  of  top ica l  i n te res t ,  b u t  sorne problems w i t h  the q u a l i t y  o f  these 
p r o t e i n  sources need to  bo considered.  I n  the present  p ro jec t  fundamenta l  
n a t u r a l  p roduc t  chemist ry  a n d  b iochern is t ry  h a v e  been a p p l i e d  i n  systema- 
t i c  i n v e s t i g a t i o n s  d i rec ted  a t  establ ishment  of  requi rement  to the q u a l i t y  
of o i lseed r a p e  a n d  soybean rneal wh ich  a r e  in tended to be used as  vege- 
t a b l e  p r o t e i n  r i c h  m ink  feed ing  s t u f f .  

Rapeseed rneal a n d  espec ia l l y  soybean rneal h a v e  a r e l a t i v e l y  h i g h  content  
of p ro te in .  The p r o t e i n s  i n  soybean rneal h a v e  a f a i r l y  good amino a c i d  
cornposit ion. The rapeseed p r o t e i n s  h a v e  a n  even be t te r  amino a c i d  com- 
pos i t i on  w i t h  a r e l a t i v e l y  h i g h  content  o f  rnethionine a n d  th reon ine  wh ich  
i s  expected to  b e  of v a l u e  f o r  the m i n k  p roduc t ion .  The b i o l o g i c a l  v a l u e  
i s  h i g h  f o r  these p l a n t  p r o t e i n ,  w h i c h  i s  i n  agreement w i t h  t h e i r  we l l  
ba lanced  arnino a c i d  pa t te rn .  

The u t i l i z a t i o n  of b o t h  the p r o t e i n  a n d  the energy i n  soybean rneal a n d  
espec ia l l y  i n  rapeseed meal a r e  genera l  l y  rnuch lower than  expected from 
cons ide ra t ion  of chernical cornposit ion of  the feeding s tu f f s .  T h i s  i s  a l so  
the case f o r  o the r  feed ing  s tu f f s .  Use of a p p r e c i a b l e  arnounts of  soybean 
meal i n  d i e t s  to  m ink  r e s u l t s  i n  reduced  f u r  q u a l i t y ,  wh ich  do not  seern 
to  b e  caused b y  p ro te inase  i n h i b i t o r s  as  i t  h a s  been proposed elsewhere. 
However, the a c t i v i t y  o f  these i n h i b i t o r s  i n  soybean rneal need to b e  re -  
duced o r  dest royed i n  o r d e r  to  h a v e  a su f f i c ien t  h i g h  q u a l i t y  of the rneal. 
E x t r a c t i o n  of low rnolecular we igh t  cons t i tuen ts  f rom soybean rneal r e s u l t s  
i n  p r o t e i n  concentrates w i t h  f u r t h e r  irnproved q u a l i t y .  However, the ex- 
t rac ted  low rnolecular weight  cons t i tuen ts  a r e  of h i g h  n u t r i t i v e  v a l u e  a n d  
the processing rnethods r e q u i r e d  a r e  expensive,  resu l  t i n g  i n  expens ive  
feed ing  s tuf fs .  I n v e s t i g a t i o n s  now per formed a r e  d i rec ted  toward  o the r  
so lu t ions  of  these q u a l i t y  problems. 

The m a i n  q u a l i t y  problem i n  r e l a t i o n  to e f f i c i e n t  u t i l i z a t i o n  of  rapeseed 
i s  a too h i g h  concen t ra t ion  of  g lucos ino la tes  a n d  degrada t ion  p roduc ts  
thereof. M ink  seerns to b e  a f fec ted  b y  these cornpounds as i t  i s  found  
to b e  the case f o r  o the r  rnonogastr ic an ima ls .  Th is  mean tha t  the r e q u i r e -  
ment to accep tab le  o i lseed r a p e  i s  doub le  low v a r i t i e s  w i t h  a level  o f  g l u -  
cos inolates of o n l y  some few rnicromoles p e r  g of seed. Severa l  doub le  
low v a r i e t i e s  h a v e  a too h i g h  concen t ra t ion  of 4 -hydroxyg lucobrass ic in  
a n d  some o the r  g lucosinolates,  wh ich  escape detect ion i n  rnethods of g luco-  
s i n o l a t e  a n a l y s i s  p r e v i o u s l y  used e.t.  those rnethods based on GLC. 

The p o t e n t i a l  p o s s i b i l i t i e s  f o r  use of o i lseed r a p e  a n d  soybean meal i n  
d i e t s  to  m i n k  a r e  p romis ing .  The requi rernent  fo r  a v o i d i n g  problems i s  
use o f  feed ing  s t u f f s  w i t h  a s u f f i c i e n t  low content  of the q u a l i t y  r e d u c i n g  
compounds wh ich  i s  poss ib le  b y  choice of a p p r o p r i a t e  p l a n t  v a r i e t i e s  and /  
o r  a p p r o p r i a t e  processing rnethods. A n a l y t i c a l  methods a r e  recomrnended 
to con t ro l  o f  the level  of the q u a l i t y  r e d u c i n g  cons t i tuen ts  i n  the feed ing  
s tu f f s .  

Au thors '  surnmary. 

DIGESTIBILITY TRIALS ON SOME PLANT PROTEIN FEEDSTUFFS. 

Tuorno K i i s k i n e n ,  Jaakko  Makela.  

The a p p a r e n t  d i g e s t i b i  l  i t y  of some p l a n t  p r o t e i n  sources (soybean p roduc ts ,  
g lu tens ,  wheat p r o t e i n  concentrates,  po ta to  p r o t e i n ,  d i s t i  l  l e rs  d r i e d  b y -  
p r o d u c t s )  was s t u d i e d  i n  m inks .  The ef fect  o f  g r i n d i n g  a n d  specia l  p ro -  
cess ing on d i g e s t i b i l i t y  of e x t r a c t e d  soybean meal (SBM) was exarnined, 
too. The d i f fe rence  rnethod of to ta l  exc re ta  co l l ec t ion  was used. 

The d i g e s t i b i l i t y  o f  o r g a n i c  mat te r  was 55.5 a n d  tha t  o f  c r u d e  p r o t e i n  
78% f o r  f i n e  g r o u n d  SBM. The co r respond ing  v a l u e s  of f i n e  g r o u n d  a n d  
specia lprocessed SBM were 61 a n d  83%. The va lues  f o r  more coarse SBM 
were 2-4 a n d  5-6 percentage u n i t s  lower ,  respec t i ve ly .  

D i g e s t i b i l i t y  of the soypro te in  concen t ra te  (Soycorni l)  was ve ry  h i g h :  o rga -  
n i c  mat te r  91.0 a n d  c r u d e  p r o t e i n  92.9%. The va lues  of  the ferrnented 
SBM corresponded wi  t h  the d i g e s t i b i  l  i t y  of f i n e  SBM. E x c l u d i n g  Soycorni l  
d i g e s t i b i l i t y  o f  to ta l  ca rbohydra tes  i n  the soyproducts was on a n  average  
20%. 

The g l u t e n s  a l so  were h i g h l y  d igested,  o r g a n i c  mat te r  86 a n d  c r u d e  p r o t e i n  
94% on a n  average.  The d i f ference5 between wheat a n d  co rn  g lu tens  were 
r a t h e r  n e g l i g i b l e .  The d i g e s t i b i l i t y  va lues  of  the wheat p r o t e i n  concentra-  
tes wh ich  a r e  p roduced  as  by -p roduc ts  i n  manu fac tu re  of wheat g l u t e n  
were r a t h e r  good; o r g a n i c  mat te r  approx imate ly  76% i n  each,  c r u d e  p r o t e i n  
85.6 a n d  89.370, to ta l  ca rbohydra tes  68.4 a n d  60.6%. The h i g h e r  v a l u e  
of  c r u d e  p r o t e i n  a n d  lower v a l u e  of c a r b o h y d r a t e s  was ob ta ined  on the 
p roduc t  wh ich  con ta ined  more p r o t e i n  (46% i n  d.m. ) . The co r respond ing  
va lues  f o r  po ta to  p r o t e i n  were 81.3, 80.9, a n d  85.0%. 

D i s t i l l e r s  d r i e d  by -p roduc ts  were p o o r l y  d iges ted  b y  m ink .  At oest the 
v a l u e s  were 51.4 a n d  74.6% f o r  o r g a n i c  mat te r  a n d  c r u d e  p r o t e i n ,  respec- 
t i v e l y .  

The ME-values of the p r o t e i n  sources were c a l c u l a t e d  u s i n g  the o b t a i n e d  
d i g e s t i b i  l i t i e s .  

Au thors '  sumrnary. 

T a n n i n  g i v e s  i n  some cases a reduced  d i g e s t i b i l i t y  of b o t h  p r o t e i n  a n d  
energy .  Th is  seerns to b e  a cornrnon problem f o r  a l l  p l a n t  p roduc ts  i n -  
c l u d i n g  o i lseed r a p e  a n d  soybean rneal b u t  v a r y i n g  i n  impor tance arnong 
d i f fe ren t  p l a n t  feeding s t u f f  sources. 



FAT SOURCES I N  PELLETED DRY DIETS FOR MINK AND FOXES. 

Anders Skrede, Knut  E r i k  Gulbrandsen.  

Exper iments were c a r r i e d  Out to cornpare f i s h  o i l  p roduced  from c a p e l i n  
w i t h  soybean o i l  as  f a t  sources i n  pe l le ted  d r y  d i e t s  fo r  m ink  a n d  foxes. 
M a i n  emphasis was p laced  a t  v a r y i n g  s u p p l y  of  the p o l y u n s a t u r a t e d  long-  
c h a i n  f a t t y  ac ids  i n  f i s h  o i l ,  a n d  d i f f e r e n t  l eve ls  of essen t ia l  f a t t y  ac ids .  

The exper iments compr ised 4 g roups  w i t h  48 m ink  k i t s  a n d  48 fox  k i t s  
each d u r i n g  the p e r i o d  from Ju ly  to November. The supplernentary f a t s  
used i n  the 4 d ie ts  were: 100% soybean o i l ;  2/3 soybean o i l  a n d  1/3 cape- 
l i n  o i l ,  1/3 soybean o i l  a n d  2/3 c a p e l i n  o i l ,  a n d  100% c a p e l i n  o i l .  

Analyses of the d ie ts  showed sma l l  changes i n  f a t  q u a l i t y  d u r i n g  s torage.  
Nei ther  was there any ef fect  of f a t  source on the content  of v i t a m i n  E 
i n  d ie ts  s tored d u r i n g  the exper imenta l  pe r iod .  

The exper iments revea led  no c lea rcu t  e f fects  of f a t  source o n  p a l a t a b i l i t y ,  
g rowth ,  feed consumption, h e a l t h  cond i t i on  o r  f u r  q u a l i t y .  A n a l y s i s  o f  
the content of v i t a m i n  E i n  m ink  a n d  fox l i v e r s  a t  p e l t i n g  showed consi -  
d e r a b l e  i n d i v i d u a l  v a r i a t i o n s ,  b u t  n o  ef fect  o f  f a t  source. The f a t t y  a c i d  
composit ion of subcutaneous depot f a t  o r  l i v e r  f a t  was g r e a t l y  i n f l uenced  
b y  the d i e t a r y  f a t  source. The use of f i s h  o i l  caused decreased accumu- 
l a t i o n  of l i no le i c  a c i d  a n d  l i n o l e n i c  a c i d ,  a n d  increased leve ls  of the 
t y p i c a l  long-chain f a t t y  a c i d s  i n  f i s h  o i l .  There was, however ,  n o  s i g n s  
of essent ia l  f a t t y  a c i d  de f i c iency .  The exper iments w i l l  con t inue  i n  o r d e r  
to  s tudy  long-term effects. 

Au thors '  summary 

THE INFLUENCE OF SOME FEED-FACTORS ON THE WATER BALANCE I N  MINK. 

M a r i a  Nei l .  

Ef fects  of  some commercial d r y  d l e t s  - fed  d r y  o r  soaked - of a d d i t i o n  
of  some water  absorban ts  i n  wet feed, of severe o r  g e n t l y  d r y i n g  of  wet 
feed a n d  of ex t ruded  o r  cooked ce rea ls  i n  the d i e t ,  on the wa te r  b a l a n c e  
h a v e  been s tud ied  i n  compara t i ve  exper imen ts  w i t h  m ink .  Water consump- 
t i o n  b y  feed a n d  d r i n k i n g - w a t e r ,  wa te r  ou tpu t  i n  u r i n e  a n d  faeces, a n d  
u r i n e  osrnola l i ty  were inves t iga ted .  Soaking of the d r y  d i e t s  tended to  
increase water  consurnpt ion a n d  decrease u r i n e  osmolal i t y .  Feed ing  the 
severe ly  d r i e d  d ie t  resu l ted  i n  d i a r r h o e a  a n d  compared w i t h  feed ing  the 
f resh  o r  gen t l y  d r i e d  d ie ts  almost doub led  the amount of faeca l  water .  
When compar ing cooked o r  e x t r u d e d  ce rea ls  i n  the feed, n o  d i f ference5 
were observed i n  water  i n t a k e  o r  faecal  water  ou tpu t .  The t o t a l  a n d  
u r i n a r y  water  ou tpu t  was s l i g h t l y  decreased i n  the g roup  fed cooked cere- 
a l s ,  p r o b a b l y  due to  the somewhat lower  feed consumpt ion i n  t h i s  g roup .  
Water consurnption a n d  faecal  wa te r  ou tpu t  incrased,  a n d  the re  was a t  
least  a  tendency f o r  increased u r i n a r y  concentrat ion,  when wa te r  absorban ts  
were added to the d ie t .  The wa te r  bound  to  the absorban ts  added  i s  un -  
a v a i l a b l e  to m ink .  The absorban ts  used were considered tnd iges t ib le .  

A u t h o r ' s  summary. 

ALGINATES AS AN ADDITIVE I N  MINKFEED. 

Jaakko  ~ a k e l a ,  M a i j a  Val tonen, Hans Berg ,  Tuomo K i  i sk inen ,  Lea Er i ksson .  

F u r  an ima l  feed w i t h  a h i g h  content  o f  dehydra ted  p r o t e i n  feed s t u f f s  h a v e  
a h i g h  d r y  mat te r  content an.d a h i g h  r a t e  of  s p i l l a g e .  A lg ina tes  h a v e  
p roven  to be good b i n d i n g  agents i n  wet feed. The effects of  a n  a l g i n a t e  
(P ro ta tek  BF-40) on the wa te r  b i n d i n g  capac i t i es  of feed, d i g e s t i b i l i t y ,  
consis tency of faeces, an ima l  growrh a n d  need f o r  d r i n k i n g  wa te r  was 
s tud ied .  P ro ta tek  BF-40 bound  water  10 t imes i t s  own we igh t  a n d  po ta to  
s t a r c h  ( C a l f a m y l ) ,  wh ich  was used as  a comparison, 6  t imes i t s  own 
weight .  I n  the d i g e s t i b i l i t y  t r i a l s  i t  was es tab l i shed  tha t  p r o t e i n  d ige -  
s t i b i l i t y  i n  a feed w i t h  40% of  DRP from dehydra ted  p r o t e i n  feed s tu f f s  
was 82% a n d  w i t h  0.5% Pro ta tek  added  81%. I n  conven t iona l  wet feed the 
p r o t e i n  d i g e s t i b i l i t y  was 86% a n d  w i t h  1% Protatek added  85%. Wi th a n  
a d d i t i o n  of 1% Protatek i n  a mea t / f i sh  d ie t  the p r o t e i n  d i g e s t i b i l i t y  dec l i -  
n e d  f rom 87% to 84% a n d  a 3% addi t - ion g a v e  a dec l ine  from 87 to  81%. 
Since the use of  Protatek BF-40 n o r m a l l y  i s  0.5-1 .O%, i t  shou ld  h a v e  no 
ma jo r  e f fect  on d i g e s t i b i l i t y  i n  p rac t i ce .  I n  g rowth  t r i a l s  a n  a d d i t i o n  of 
0.5% Pro ta tek  h a d  no n e g a t i v e  ef fect  on anirnal g rowth .  Since Pro ta tek  
BF-40 h a s  a p a r t i c u l a r l y  good wa te r  b i n d i n g  c a p a c i t y  a n d  con ta ins  ample 
amounts of  m inera ls ,  i t s  use a l s o  a f fec ts  the water  b a l a n c e  of the a n i m a l .  
An a d d i t i o n  of  0.5% Pro ta tek  bound  a d d i t i o n a l  wa te r  to  the feed a n d  the 
an ima l  d r a n k  less water  t h a n  w i t h  a feed c o n t a i n i n g  n o  th i ckener .  Most 
wa te r  bound  to the feed was absorbed i n  the in tes t ines  a n d  excreted main-  
l y  i n  the u r i n e .  The faeces were more f i r m  a n d  t h e i r  d r y  mat te r  content 
h i g h e r  than  i n  the con t ro l  g roup .  Sodium i n  P ro ta tek  occur red  m a i n l y  i n  
a n  i n d i g e s t i b l e  from a n d  was excreted i n  the faeces. However, these sma l l  
amounts . o f  sodium d i d  not  cause a n y  changes i n  the faeces. Used i n  
g r e a t e r  (1-3%) amounts wa te r  bound  to  Pro ta tek  was most ly  excreted i n  
the faeces a n d  d i d  not  meet the needs f o r  the an ima l .  A Pro ta tek  a d d i -  
t i o n  of  3  % de te r io ra ted  the p a l a t a b i l i t y  o f  the feed a n d  caused loose 
faeces. 

2  references. Au thors '  summary. 

FIBROUS COMPOUNDS I N  FUR ANIMAL DIETS. 

N ie l s  E n g g a a r d  Hansen, Steen Mo l le r ,  Heddie Mejborn.  

I n c r e a s i n g  use over  the p a s t  few years  of  e a s i l y  d i g e s t i b l e  feeds h a s  in -  
c u r r e d  a n  added r i s k  of more l i q u i d  consistence of  g a s t r o i n t e s t i n a l  con- 
tents  as  we l l  as  tha t  of faeces. To counteract  t h i s  problem v a r i o u s  f i -  
b r o u s  compounds h a v e  been used i n  'the d iets :  ' 

L i t t l e  i n fo rmat ion  i s  a v a i l a b l e  on the ef fect  of f i b e r s  o n  d i g e s t i b i l i t y  o f  
n u t r i e n t s  a n d  exc re t ion  of  wa te r  i n  faeces. Aga ins t  th i s  b a c k g r o u n d  a n  
exper iment  was c a r r i e d  out to e l u c i d a t e  these quest ions.  The fo l  l ow ing  
substances were tested': wood' f i b r e  (ce l  lu lose)  , d r i e d  sugarbeet  p u l p ,  wheat 
b r a n ,  potato. 'pect in  (Avebe PPC/DV a n d  oa t  husk  meal. . . 

F i v e  a d u l  t  males were used' p e r  exper imen ta l  treatment a n d  the exper iment-  
a l  p e r i o d  covered th ree  weeks w i t h  co l l ec t ion  of faeces d u r i n g  the las t  
96 hours.  AI'I exper imen ta l  an in ia l s  were fed the same compound feed as  
the con t ro l  group,  a n d  the i n d i v i d u a l  Fibrous compounds were fed i n  quan-  
t i t i e s  co r respond ing  to 3 , -  6 a n d  9 p e r  cent  on a wet w e i g h t  bas is .  The 
consis tence o f  the feed was r e g u l a t e d  b y  a d d i t i o n  of  water .  The e x p e r i -  
ment was c a r r i e d  out  as  a d i g e s t i b i l i t y  exper iment  accord ing  to  the regres-  
s ion method a n d  d i g e s t i b i l i t y  was determined fo r  c r u d e  p r o t e i n ,  c r u d e  f a t  
( S t o l d t ) ,  sugar ,  s t a r c h ,  r e a d i l y  h y d r o l y s a b l e  c a r b o h y d r a t e s  (LHK) ,  c a l c i u m ,  
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GROWTH AND DEVELOPMENT OF HAIR: 
EFFECTS OF MELATONIN IN  MINK. 

Leena Blornstedt. 

F u r  anirnals have  more than  4000 ha i rs /c rnz ,  b u t  v a l u a b l e  f u r  anirnals rnay 
have  30,000/crn2 o r  more. 

Sk in  s t r u c t u r e  
The s k i n  consis ts  of two d i s t i n c t  l ayers :  a t h i n  c a l l e d  epidermis a n d  a 
th i ck  c a l l e d  dermis. The h a i r  sacks ( h a i r  fo l l i c les )  a r e  the most prorni- 
nent s k i n  s t ructures.  They a r e  extensions of the epiderrnis push ing  deep 
down i n t o  the derrnis, as do the sebaceous a n d  sweat g lands .  The h a i r  
sacks a r e  surrounded b y  a network of b lood c a p i l l a r s  and  nerves. Beneath 
the derrnis i s  a looser l a y e r  of connect ive t issue, wh ich  i n  rnany p laces 
i s  l a r g e l y  t ransformed i n t o  subcutaneous fa t .  

The g rowth  cyc le  of h a i r .  
The h a i r  h a s  phases of g rowth  (anagen,  catagen) a l t e r n a t i n g  w i t h  per iods  
of res t  ( te logen) .  The h a i r  l eng th  i s  g row ing  d u r i n g  anagen, d u r i n g  ca- 
tagen the h a i r  sack i s  g e t t i n g  shor ter .  D u r i n g  telogen the h a i r  does not 
grow any  more, the h a i r  sack a t roph ies  l e a v i n g  on ly  the p a r t  close to 
s k i n  su r face  in tac t .  

H a i r  g rowth  
The h a i r  developrnent begins d u r i n q  the second h a l f  of foeta l  l i f e .  before 
k e r a t i n i z i n g  of epiderrnis has  occurred.  At tha t  s tage epiderrnal p r i rna ry  
fo l l i c les ,  p roduc ing  g u a r d  h a i r ,  a n d  epiderrnal secondary fo l l i c les ,  produ-  
c i n g  down, develop. The epiderrnis i s k e r a t i n i z e d  a round  the t ime of b i r t h ,  
w i t h  a v a r i a t i o n  of a few weeks fo r  d i f fe ren t  species. A f te r  k e r a t i n i z a -  
t i on  of epiderrnis an  other  t yper ,  the d e r i v e d  h a i r  f o l l i c l e ,  i s  be ing  forrned 
th rough  b u d d i n g  of sorner epiderrnal fo l  l i c les .  These h a i r  sacks a lso  pro-  
duce down. 

F u r  anirnal down grow i n  bundles,  wh ich  rnay o r  rnay not inc lude  one 
g u a r d  h a i r .  The h a i r  sacks of one b u n d l e  u n i t e  a t  the level  of the se- 
baceous g l a n d s  forrning a cornrnonhair cana l  to the s k i n  surface. A l l  h a i r  
c a n a l s  develop d u r i n g  the foeta l  s tage a n d  they do not increase i n  nurnber 
w i t h  the s ize of the anirnal n o r  w i t h  the arnount of h a i r .  

Moult.  
F u r  anirnal renew t h e i r  f u r  coat once o r  twice a year  i n  co ld  o r  ternperate 
cl irnates. The summer coat rnay have  u p  to 30% less down i n  cornparison 
to the w in te r  coat. This  d i f ference i s  due to change i n  the nurnber of 
d e r i v e d  fo l l i c les ,  whereas the nurnber of p r i rna ry  f o l l i c l e s  do not change. 
The der i ved  fo l l i c les  m y  a t rophy  d u r i n g  rnoul t ing i n  the s p r i n g ,  a n d  re-  
appear l a t e  i n  the summer when the f o l l i c u l a r  a c t i v i t y  i s  inc rased  due 
to shor ten ing  of the day.  

Factors a f fec t ing  h a i r  growth.  
A h a i r  sack i n  anagen i s  sens i t i ve  to ex te rna l  d is turbances.  Depr i va t ion  
of sorne substances d u r i n g  p regnancy ,  e.g. iod ine,  has  caused o f f s p r i n g  
w i t h  scarse h a i r e d  o r  h a i r l e s s  s k i n  i n  ca t t l e ,  hog a n d  sheep. The epider-  
mal h a i r  fo l l i c les  were p r o b a b l y  affected, ' s i n c e  the h a i r  g rowth  never  
reached the normal  level despi te e f f i c ien t  feeding.  Feed of b a d  q u a l i t y  
d u r i n g  the breeding per iod  i s  know to reduce the nurnber of h a i r  pe r  
bund le ,  the adverse effect b e i n g  pro jected on the der i ved  fo l  l  ic les.  

6 references. Au thor ' s  surnrnary. 

M a i j a  Valtonen, Leena Blornstedt, K a t r i i n a  Jok iva r t io .  

A tota l  of' 1270 rninks i n  14 d i f fe ren t  experirnental groups were inser ted  
d u r i n g  the las t  week of June w i t h  a s i l a s t i c  irnplant con ta in ing  10 o r  12 
mg rnelatonin. The experirnent i n v o l v e d  bo th  adolescent a n d  a d u l t  fernales 
a n d  rnales and  three d i f fe ren t  co lour  phases, d a r k ,  paste l  and  w i l d  t ype  
were inc luded .  

Towards the end of J u l y  the rnelatonine t rea ted  rninks h a d  a rnuch be t te r  
appe t i te  a n d  they ate more than  contro l  anirnals. The i r  weight  a lso  in -  
creased considerable fas te r .  Our ing  September feed consurnption slowed 
a n d  the weight  g a i n  leve l led  down. However, the f i n a l  weight  i n  the 
exper i rnenta l  group b y  p e l t i n g  d i d n ' t  d i f f e r  from the con t ro l  group.  As 
the rnelatonine t reated rninks cou ld  be  pe l ted  b y  rnid October, the to ta l  
feed consurnption fo r  the adolescent ani rnals  was about 35% less than  i n  
the con t ro l  group.  Summer coat rnatured about  a rnonth e a r l i e r  i n  rnela- 
tonine t reated ani rnals  cornpared to the contro ls .  I n  the b e g i n n i n g  of Au- 
gust  w in te r  coat of the rnelatonine g roup  was a l ready  rnatur ing wh i le  i n  
con t ro l  g roup  summer coat was s t i l l  g row ing .  At the auturnn rnoult the 
fernales i n  bo th  groups were about  two weeks e a r l i e r  than  the males. 
VJinter coat i n  the rnelatonine g roup  was p r i m e  i n  the rniddle of October 
w h i l e  sorne ani rnals  i n  the contro l  g r o u p  s t i l l  h a d  summer coat. The con- 
tro1 g roup  was ready  fo r  p e l t i n g  i n  the b e g i n n i n g  of December. 

A l l  s k i n s  were g raded  according to normal  FFS CO q u a l i t y  g r a d i n g .  The  
q u a l i t y  a n d  lenght  of the s k i n s  were i n  a l l e  rnelatonine groups s i rn i la r  
to  the contro l  groups.  Adolescent rnelatonine rninks h a d  l i g h t e r  f u r  co lour  
a n d  f u r  densi ty  was i n f e r i o r  to t h a t  i n  con t ro l  anirnals. I n  most rnelato- 
n i n e  g roups  there were less s k i n  q u a l i t y  defec is  than  i n  con t ro l  groups.  

I n  rnelatonine t reated adolescent males hernoglobin rose fas te r  than  i n  con- 
tro1 ani rnals  b u t  d i d n t  reach  rhe a d u l t  level  b y  the rnature w in te r  pe l t .  
I n t rea ted  anirnals test i c u l a r  developrnent was rnuch fas te r  i n  adolescence 
a s  we l l  as a d u l t  males. For  the b e g i n n i n g  of August rnelatonine concen- 
t r a d i o n s  i n  rnelatonine a n d  contro l  g roups  d i d n t  d i f f e r  rnakedly from each 
other .  I n  rnelatonine anirnals as we l l  as con t ro ls  the  h ighes t  rnelatonine 
levels  were reached i n  the b e g i n n i n g  of September. A f te r  tha t  rnelatonine 
level  s decreased. 

Au thors '  surnrnary. 

BIOCHEMICAL STUDIES ON MINK SKIN. 

Ne l l y  Blurnenkrantz. 

Chelators of i r o n  a n d  copper produce depigmentat ion of Scanblack minks.  
Subcutanous in jec t ion  of che la to rs  of i r o n  a n d  copper produced depigrnen- 
t a t i o n  of Scanblack rninks. The che la to rs  in jec ted  were a l p h a  a lpha '  d i -  
p y r i d y l  , 8 -hydroxyqu ino l ine ,  sodiurn d ie thy ld i th iocarbarna te  a n d  adrena l ine .  
Adrena l ine  was the most e f f i c ien t  b l e a c h i n g  agent .  The fac t ,  tha t  t y ros ine  
h y d r o x y l a s e  i s  a copper-conta in ing enzyrne which r e q u i r e s  Fe2+ ions as 
cofactor ,  can  e x p l a i n  the repor ted  ef fect  o f  the c h e l a t i n g  agents.  

Hepar in  i s  ab le  to s t i rnulate h a i r  g r o w t h  i n  pas te l  rninks. 
Var ious q lycosarninoglycans (GAG) were in jec ted  subcutaneouslv to paste l  
rninks. Sirni l a r  a reas  were shaved be fo re  s t a r t i n g  the in jec t ions .  In ject ions 
w i t h  h e p a r i n  could s t i rnulate h a i r  g rowth  on the shaved a rea .  The other  
two GAG normal  cornponents of the s k i n  derrnatan s u l f a t e  a n d  h y a l u r o n i c  
a c i d  d i d  not d i f f e r  i n  r e l a t i o n  to the sa l ine - in jec ted  contro ls .  The q u a l i -  
t y  of the f u r  d i d  not d i f f e r  a f t e r  the in jec t ions .  



Effect  of a n  a n t i v i r a l  agent  added on the  depigmentat ion of the u n d e r f u r  
nf mink< . . . . . , , . . d . 
Effect  of a b i g u a n i d i n e  on the depigrnentat ion of  the u n d e r f u r  of m ink  k i t s :  
Vantoc i l ,  a b i g u a n i d i n e  h a s  been added  to m i n k s  food as a n t i v i r a l  agent .  
Sorne of  the m inks  received tha t  food d u r i n g  p regnancy  a n d  l a c t a t i o n  pe- 
r i od .  Some of  t h e i r  k i t s  showed depigrnentat ion of  the u n d e r f u r .  We 
inves t iga ted  the p o s s i b i l i t y  o f  the a n t i v i r a l  agent  to ac t  as  a che la to r  
of i ron/copper ,  a n d  p roved  the fo rmat ion  of chromogens w i t h  b o t h  metals. 
We assurne tha t  the a n t i v i r a l  agent  c a n  a c t  as  a n  i n h i b i t o r  o f  tyros ine-  
hydroxy lase ,  the copper enzyme i n v o l v e d  i n  the two f i r s t  steps of melano- 
genesis. 

B iochemical  s tud ies  on Eh le rs  Danlos Syndrorne (EDS). 
EDS i s  one of the more s tud ied  i n b o r n  e r r o r s  of  rnetabolism. I  t  i s  charac -  
ter ized b y  h y p e r e x t e n s i b i l i t y  of the s k i n  a n d  p r e v i o u s  s tud ies  h a v e  been 
focussed i n  co l lagen.  T i l l  the p resen t ,  ten t ypes  of the disease h a v e  
been descr ibed a n d  o n l y  f o u r  of these t ypes  h a v e  been charac te r i zed  b io -  
chernical l y .  The so-cal l ed  Type l ,  whose b iochemical  a l  t e r a t i o n  i s  not  
known af fects  m inks ,  cats ,  dogs a n d  human be ings .  We h a v e  s tud ied  the 
two ma in  macromolecules of connect ive t i ssue ,  i.e. g l ycosaminog lycans  a n d  
co l lagen ,  a n d  found a l t e r a t i o n s  i n  b o t h  of them associated w i t h  increased 
s o l u b i l i t y  i n  s k i n  connect ive t issue of  m i n k s  s u f f e r i n g  from EDS. 

Topograph ica i  d i f ferences i n  s k i n  connec t i ve  t issue compounds of the s k i n  
of rninks. 
The content of Hyp a n d  Hy l  c a l c u l a t e d  as  percent  of the d r y  de fa t ted  s k i n  
i s  h i g h e r  i n  the dorsal  than  i n  the v e n t r a l  s k i n ,  a n d  i n  the former i t  
decreases from the neck to  the haunch .  

l t  i s  i rnpor tant  to consider  t h i s  topograph ica l  v a r i a t i o n  i n  s tud ies  r e l a t e d  
to b iochemical  cornposition o r  q u a l i t a t i v e  est imat ions.  S i m i l a r  a reas  shou ld  
be compared. 

V i tamin  C shou ld  b e  added d a i l y  to m i n k  food. 
The a b i l i t y  of ascorb ic  a c i d  f o r  oxygen ,  makes of V i tamin  C a n  exce l len t  
r e d u c i n g  substance.  We h a v e  shown t h a t  50% of the V i tamin  C con ta ined  
i n  the food, ~ l a c e d  on top of the cages, i s  conver ted i n t o  dehydroascorb ic  
a c i d  a f t e r  20 hours  of b e i n g  exposed to  the a i r .  The leve ls  of  the reduced 
a n d  the o x i d i z e d  forrns of ascorb ic  a c i d  a f t e r  s to rage  of the food shou ld  
b e  con t ro l l ed .  

Express ion of u r i n a r y  exc re t ion  o f  c e r t a i n  metabol i tes p e r  m l  o f  u r i n e  i s  
not  accurate.  
U r i n e  exc re t ion  a n d  u r i n a r y  exc re t ion  of  g lycosaminogl  ycans i n  m ink  a r e  
l a r g e r  a t  a f ternoon-n ight  than  d u r i n g  the morn ing .  Therefore, the content 
of c e r t a i n  u r i n a r y  metabol i tes expressed as  pg/ml u r i n e  i s  not  enough,  
b u t  a l so  the to ta l  u r i n e  exc re t ion  h a s  to  b e  considered. 

FREEZING O F  FOX SEMEN - PRELIMINARY RESULTS. 

Peer O la  Hofrno. 

I n  1985 the Norwegian Col lege of  Ve te r ina ry  Medic ine a n d  the Norwegian 
F u r  Breeders Associat ion i n i  t i a t e d  a j o i n t  p ro jec t  des igned to develop 
a n  adequa te  f reez ing  p rocedure  f o r  fox sernen. So f a r ,  one h a s  p a r t i -  
c u l a r l y  been t r y i n g  out  d i f f e r e n t  t ypes  of ex tender .  L a t e r ,  op t ima l  r a -  
tes f o r  coo l ing ,  f r e e z i n g  a n d  t h a w i n g ,  t ime of  c ryopro tec tan t  e q u i l i b r a t i o n  
a n d  a d a p t i o n  w i l l  b e  inves t iga ted .  

Exper iences a n d  r e s u l  ts. 

The q u a l i t y  of f rozen fox  semen i s  h i g h l y  dependent on sernen q u a l i t y  
j u s t  a f t e r  co l l ec t ion .  P rogress ive  m o t i l i t y  shou ld  exceed 80 p e r  cent ,  
a n d  the r a t e  of  m o t i l i t y  shou ld  b e  h i g h .  

The f reez ing  p rocedure  r e s u l t s  i n  a loss of 20-30 p e r  cent. Fox sperrna- 
tozoa a r e  h i g h i y  suscep t ib le  to  mernbrane damage d u r i n g  f reez ing  a n d  
t h a w i n g .  The most p r e v a l e n t  damage i s  d i sso lu t ion  of the o u t e r  p a r t  
o f  the acrosomal membrane a n t e r i o r  to  the e q u a t o r i a l  segment. Other 
h a r m f u l  e f fects  a r e  s w e l l i n g  of the acrosome a n d  " l i p  format ion"  due 
to d o u b l i n g  u p  to  the acrosorne. I n t e r a c t  acrosorne i s  essent ia l  t o  nor-  
mal  f e r t i l i z a t i o n ,  a n d  t h i s  pa ramet re  shou ld  b e  emphasized when e v a l u a -  
t i n g  f reez ing  procedures.  There seerns to  be no c o r r e l a t i o n  between 
acrosome i n t e g r i t y  a n d  m o r t i l i t y  a f t e r  f reez ing  a n d  thaw ing .  

M i l k -based  extenders r e s u l t  i n  low s u r v i v a l  ra tes ,  b u t  seem to coun te rac t  
mernbrane damage. TRIS-extender (osmo la l i t y  320 m osmol/ l  a n d  pH 6.8) 
r e s u l t s  i n  h i g h  s u r v i v a l  r a t e s ,  however ,  the p reva lence  of  acrosome 
darnage i s  somewhat h i g h e r .  A n t i b i o t i c s  cornmonly used i n  ex tenders  
do not  seem to  h a v e  a n y  n e g a t i v e  ef fects  on fox sperrnatozoa. 

The c r i t i c a l  temperature i n t e r v a l  f o r  spermatozoa i s  from the p o i n t  of 
c r y s t a l l i z a t i o n  a t  - 7 O  C down to -30' C.  Fas t  c o l l i n g  i n  t h i s  i n t e r v a l  
and ,  subsequent l  y ,  fast  t h a w i n g  h a v e  p roduced  the best  resu l  ts. 

A u i h o r ' s  summary. 

A u t h o r ' s  summary. 
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Abstract .  

l'he diseases discussed a r e  bruce l los is ,  tubercu los is ,  Q fever ,  Ch lamydia  
in fec t ion ,  toxoplasmosis and Ieptospi ros is ,  w i t h  specia l  reference to  t h e  
occurrence o f  these diseases i n  Kazakhstan . Hosts i n c l  ude musk-rat  
(Ondat ra  z i b e t h i c a )  , s i  I v e r  fox, a r c t i c  fox  (Alopex lagopus) ,  sousl ik 
( ~ i t e l  lus  spp . ) ,  m ink  and  n u t r i a  (Myocastor coypus ) .  
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Ryu tova ,  V.?.; S l u g i n ,  V.S. 

A b s t r a c t .  
The p r i n c i p a l  Russ ian  tex tbook  on  d iseases of  f u r  b e a r i n g  a n i m a l s  was 
l a s t  p u b l i s h e d  i n  1973, u n d e r  t h e  e d i t o r s h i p  of S. Ya. L y u b a s h e n k o  VB 
4 a b s t .  3872. The host r a n g e  i s  s i l v e r  f ox ,  a r c t i c  ( o r  p o l a r )  fox,  
m i n k ,  po leca t  a n d  sab le .  The  c h a p t e r  h e a d i n g s  a r e  much t he  same ( w i t h  
the  a d d i t i o n  of  a  c h a p t e r  on  s taphy lococca l  i n f e c t i o n s ) ,  b u t  t h e r e  h a s  
been some r e v i s i o n .  There  i s  s t i l l  u r i c e r t a i n l y  whether  t he  r i v a l  d isease 
o f  t h e  c e n t r a l  ne rvous  system c a l l e d  ' d i k o v a n i e '  i s  o r  i s  no t  r a b i e s  
( t hough  t h i s  c h a p t e r  h a s  been r e p r i n t e d  l a r g e l y  u n a l t e r e d ) .  The  c h a p t e r  
on r a b i e s  i s  a l s o  l a r g e l y  u n a l t e r e d ,  w i t h  no  ment ion of  r ecen t  d i a g n o s t i c  
techn iques ,  

CAB-abst ract  . 
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WILDLIFE LABORATORIES ANNOUNCES SUCCESSFUL DEVELOPMENT AND TRIAL OF A  NEW 
EARLY PRIMING IMPLANT 

W i l d l i f e  Labora to r ies  of F o r t  C o l l i n s ,  Colorado has success fu l l y  completed 

development and c l  i n i c a l  t r i a l s  o f  a  new e a r l y  pe l  t p r im ing  i m p l a n t  (PRIME-X) 

accord ing t o  Dr. W i l l i am  R. Lance, P res iden t  and M r .  Te r r y  Cai rns,  V ice  

P res iden t  and General Manager. Imp lan ts  were t e s t e d  i n  over 5,000 mink i n  

Canada du r i ng  1985. Impl anted mink pr imed approx imate ly  6  weeks e a r l  i e r  than 

c o n t r o l  s. Treated mink a l  so had i ncreased body s ize ,  feed consuniption and 

pe l  t l ength. E a r l y  pe l  ti ng made poss i  b1 e  by use o f  the  impl an t ,  prevented 

l a t e  season m o r t a l i t y  and l o s s  o f  body c o n d i t i o n  due t o  weather s t r e s s .  

A p p l i c a t i o n  f o r  FDA c learance i s  i n  process. Th is  new imp lan t  i s  the  r e s u l t  

o f  W i l d l  i f e  Labo ra to r i es '  research and development t o  b r i n g  new 

pharmaceut ica ls  t o  the f u r  i n d i ~ s t r y .  I n  a d d i t i o n  t o  develop ing new 

pharmaceut ical  s  f o r  t he  f u r  i ndus t r y ,  W11 d l  i f e  Labora to r ies  o f f e r s  f r e e  

d i agnos t i c  se rv ices  t o  i t s  customers through t he  s p e c i a l i z e d  v e t e r i n a r y  

p a t h o l o g i s t s  on i t s  c t a f f .  

PRESS RELEASE FOR IMMEDIATE RELEASE: 8  JANUARY 1986 

FOR ADDITIONAL INFORMATION CONTACT: 
D r .  W.R. Lance o r  M r .  Te r r y  Cai rns 
W i  l d l  i f e  Labora to r ies  I ncorporated 
Post O f f i c e  Box 8938 
F o r t  Col l i ns, Col orada 80525 
Te1 ephone: 303-484-6267 Te1 ex: 020567 

1322 Webster Avenue Fort Collins, Colorado 80524 
(303) 484-6267 Telex: 020567 Cable: WILDLAB 
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