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SCIENTIFUR, VOL. 10, No. 3 ,  1986. 

The present  issue of SCIENTIFLIR - a n d  the fo l l ow ing  one - w i l l  be  

the l a s t  issues of the f i r s t  10 volumes. The ' c h i l d l  i s  now go ing  

to be  almost grown up,  

A t  the  b e g i n n i n g  i n  t h i s  Notes we t a k e  the oppor tun i ty  to cong ra tu -  

l a t e  o u r  co l league a n d  f r i e n d  Bruce Smith w i t h  h i s  30 yea rs  a n n i v e r -  

s a r y  i n  e d i t i n l j  and  d i s t r i b u t i n g  the famous "Fur  Rancher".  

I t  i s  o u r  i n ten t i on  to s t a r t  p r i n t i n g  of SCIENTIFUR i n  a  pro fess iona l  

way f rom the s t a r t  of Volume 1 1 .  Of course, we know i t  w i l l  be  

more expens ive ,  b u t  we do hope t h a t  the number of subsc r ibe rs  wi  I l  

con t i nue  to  increase and  t h a t  ser ious s u p p l y i n g  companies w i t h  i n t e r -  

n a t i o n a l  r e l a t i o n s  w i l l  suppor t  SCIENTIFUR and  b y  t h i s  the i n t e r n a -  

t i o n a l  in fo rmat ion  a n d  communicat ion i n  f u r  anirnal p roduc t i on  b y  

a d v e r t i s i n g .  Th i s  w i l l  be  more a t t r a c t i v e  i n  a  pro fess iona l  p r i n t e d  

j o u r n a l  wi t h  poss ib i  l i t i e s  of co lour  p r i n t .  

We agree tha t  the paper  q u a l i t y  h a v e  to be  f i ne ,  b u t  we d iscuss  

v e r y  much the size of the j o u r n a l .  Ought i t  be  size A4 - 29.6 x  

21.0 cm, A5 - 14.8 x  21.0 cm, o r  the  - f o r  you r  ed i to r  v e r y  a t t r a c -  

t i v e  - 'ove rs i ze '  A 5 ,  namely 17 x 24 cm? We know t h a t  the s tand-  

a r d  s izes i s  the cheapest,  b u t  we want  to do i t  so a t t r a c t i v e  as  

poss ib !e  f o r  bo th  the readers  a n d  the adve r t i se rs .  We shou ld  l i k e  

to  h e a r  you r  op in ion .  - Please, w r i t e  us !  

One t h i n g  we have  exper ienced b y  l e t t e rs  to the e d i t o r  i s  t he  f a c t  

t h a t  many p laces  of the w o r l d  r e q u i r e  more in fo rmat ion  of d i r e c t l y  

a p p l  i c a b l e  form. Perhaps,  SC I  ENT IFUR, e.g. t h rough  combinat ion  

of the s c i e n t i f i c  in fo rmat ion  w i t h  more p r a c t i c a l  i n fo rma t ion ,  cou ld  

be  a t t r a c t i v e  f o r  common fa rmers ,  who r e a l  l y  need the a p p l  i c a b l e  

in fo r rna t ion  r e g a r d i n g  f u r  an imal  p roduc t i on .  

The costs of such a  se rv i ce  w i l l  m a i n l y  depend on the number of 

new subsc r ibe rs .  I n  the l i g h t  of o u r  i n ten t i ons  w i t h  SCIEi\ITIFU2 

as  the i n t e r n a t i o n a l  center f o r  i n fo rma t ion  r e g a r d i n g  f u r  an ima l  p ro-  

duc t  ion ,  we shou I d  l  i k e  to h e a r ,  how f a r  some fa rmers  o r g a n i z a t i o n s  

h a v e  ideas  about  the need f o r  b e l t e r  in forrnat ion to tiqe mernbers. 



Dur ing  the yea rs  you have  been ab le  to r e a d  i n  the Notes of t h i s  

j ou rna l  t h a t  there  a r e  many poss ib i l i t es  f o r  i nc reas ing  in format ion  

and communicat ion a c t i v i t i e s  on i n t e r n a t i o n a l  l y  leve l .  We w i l l  t r y  

to r a i s e  money f rom some Scand inav ian funds  f o r  a 5 years  pro jec t  

i n  t h i s  area - bu t ,pe rhaps  i t  w i l l  be d i f f i c u l t !  

I f  we have no success i n  ge t t i ng  money t h i s  way,  i t  i s  our  i n ten t i on  

to ask f o r  he lp  a t  the f u r  farmers o rgan iza t i ons .  The fac t  i s  tha t  the  

to ta l  cost of the  pro jec t  wi I l  be approx imate ly  1 rni l  l  Dkr .  p e r  yea r ,  

equal  to  125.000 US$, o r  i n  r e l a t i o n  to the  s k i n  produced approxima- 

te ly  3.3 Dan ish  coins ( D k r .  0.033) p e r  s k i n ,  equa l  to 1/2 cent p e r  

s k i n  produced. I t  should be resonable f o r  ensu r ing  the f u t u r e  of 

the i n t e r n a t i o n a l  in format ion  and  communicat ion i n  the area of f u r  

animal  p roduct  ion.  

Hopeful ly ,  we w i l l  hea r  from some of you r e g a r d i n g  ou r  quest ions 

and suggest ions,  a n d  hopefu l ly  a l l  of  you w i l l  be successful in your  

profession . 
K i n d  regards  

'tour Ed i to r  

Don't kid yourself. If you're too ugly to be cooked, they'll grind you up into 

one of those fish protein concentrotes. 



Preliminary experiments to improve 
the cage- and nest systems of farm 

short commwnication) 

I. Hujjmeyel; National Institute of Animal Science, Fur Bearing Animals, 
Troilesminde, 3400 Hilleroed, Denmark 

Tliere is in Scandinavia an increased interest in giving 
farm foxes better conditions. They should e.g. have 
nests and resting places, where they are protected 
against cold and draught, and against sti-essing stimuli 
fi-om the farm environment. 

The  nest boxes should also have qualities that 
minimize the occurrence of defecations in the nests. 
Finally, they must be constructed to fit the standards 
of 2-row mink and fox houses, which are the most 
commonly used in Scandinavia. 

During autuinn 1985 and winter 1985-86, some 
preliminary tests were made concerning the reactions 
of Blue and Silver foxes to l ) wooden shelves (Fig. 2), 
and 2) a new type of nest box mounted on top of the 
cage (Fig. 3 and 4). Unfortunately, only a sinall 
number of foxes were available; they were borrowed 
from some other experiments. 

In the first two experiments non-breeding animals 
(males and females) were tested; in the third 
experiment orily breeding females. 

1. Shelves (Fig. 2) 

Almost all the foxes used the shelves; but the Blue foxes 
started more quickly than tlie Silver foxes. The  Biue 
foxes defecated more on the shelves (Table 1). The 
reason why Blue foxes show a greater tendency to use 
the shelves may be that they belong to a group, 

'Tablr I .  12eactions ?f' non-61-eeding ,/a~t,z ,/oxes /o rc'itlte,- 
tzesi I~o,\r.s (HbI )  and .shelur,s (.slz). lie.sul/s u,-e based an 
rc'eek!l: ohserila~ions in ~;/crtiuagi-.L.la,.ch 1'986. 

74 foxes % foxes 
regiilarly using clclecating on 
Bbl s11 BI>1 s11 

Bluc Soxes 
(N = 18) 22 94 83 78 

Silvei- Soxes 
(ni = (5) O 83 50 17 

Alopex, which is more adapted to mountainous 
habitats than foxes of the Vulpes group, such as the 
Silver fox. 

2. Top nest box (winter) (Fig. 3) 

In preference tests with the traditional nest boxes (Fig 
1)  as alternative, most o l  the foxes preferred the new 
top nest box, with entrance tunnel, a netting insert 

'Table 2. C,%oices uf  non-breerling Jat-ttl ,/uxe.s bc./rrieen ,Jour 
ppes ?f ' nest boxes: Tze'o placed on //le botlotn ? f '  the cagr 
(Rbl and H62), one placedon lhr /o/ ( ' 12 )  and one han,qing on 
the wall al, fïoor leclel ([,J); /he f uses revl-e allore~e(/iee clloice 
hetzeteen the dif i l-en/  !]$es o/ 'nesl boxes in standa,T/2-rootri,/o.\ 
caxes, ,fkorui rohich t l~c  parlition had been re~noued. H62 ze!a.s 
placed beneath ~ h e  en/runce holes ?f '  T .  
0bsr1-z!aiions revl-e made [/u,-irzg //le,fu~~e,s' no~tnul periorl.? q/' 
resi, once rlui(y, diirin<y I0 con.recutir~e O a y ~ . .  

'TIzeJigures indicale /hepercent of'obseruafions, iuhere /hr. /o.\ 
wasJoirnd ~asling in the I-espectir~r tle.si bo.~es. 
s indicales the conclu.sion as / o  preje?-ence. 

Blue Iox No. Bbl Bb2 1'1 LJ 

1 male O - O - 90 x O - 
2 female O - 10 - 90 x O - 
3 male O - 10 - 90 x O - 
4 Sernale 0 - 30 - 70 x O - 
5 male O - 20 - 80 x O - 
6 Seinale O - 10 - 80 x O - 

7 male O - O -  IOOx O - 
8 temale O - O - 60(x) 40 - 
9 male O - l 0  - O -  1 0 -  

l 0  Semale O O 10 50 x 
11 male O - 30 - 70 x O - 
12 female O - O - 80 x O - 
13 male O - 70 x 20 - O - 
14 Semalc O - O - O - O - 
15 male O - O - 20 - 50 x 
16 kmale  O - O - 80 x O - 
l 7  male O - O - 90 x O - 
18 Semalc O - O - 90 x O - 



'I'] = Top i i o t  I~ox, inodel 1. Placecl on tlie top ol'tliï Ibx 
cage. 
\V = \2'oodcii I~ox (92 s 7 t i  x 40 cm); top aiicl liunt caii Ile 
opened, ilie li.ont clo\~viiwarcls. 
I = Rerno\~al>le iiisert ol'plast-coatecl wireilet (niesli \\.idtli = 
1 x '/, incli; total length 1325 cin, width = 20-25 cm, corres- 
~~oncliiig to tlie liciglit ol'tlie iiisert; top ancl I~ottoni ol'insert 
iii \,vireiict too). l '~inncl20-25 cni wide; ceiiti,al i.ooin 0 = 45 
cin; sliiittci,s at IL', aiicl over ceiiti,al rooni. 
1; = Eiitraiice Iiolc i \V aiicl 1 (23 x 20 ciii). 
SP = Solitl partitioii part. 

/;;,C. 4. O / I I / ; I / ( ,  ( ! / ' t / iJ ic .  / ~ t ( ~ ( / i t / , y  / / I , . \ /  / I ( ] \ .  

'1'2 = top iicst I)ox, niotlcl 2. l'lacccl oii tlie top ol' tlic lin 
cagc. 
11' = \Yooclcri I~ox (80 x 80 x 40 cm); top aiitl lioiii caii I)c 
opeiiccl, tlie l'roi-IL clo\\,ii\vai~cls. 
I = Reii~oval~le iiisei.i, niaclc as i i i  1'1, I j i i t  ~ v i t l i  a clillCrciit 
sliape. 'l'iiiiiiel (allt. 80 ciiij; ccritral i-ooni 0 abt. 45 ciri; 
sliiittci.5 at E aricl o\.er cciiti.al rooiii. 
1; = iinti.aii<:e liole i i i  L\' aiicl 1 (23 x 20 cm). 
SP = Solicl partitioii (i.ein«\,al)le). 



'Table 3. 1 :r(> o/'d(ijererz/ nesf bo.tes clr~rit?,g //le fït-s/ littre !/ 'a choice test. Hasecl an video ~-eco~riing.r "J '  cc 
l'o~~t1g Blu(> /<O,\ ,/e~trale. 11'01. jio-/her i ~ ! / b ~ - ~ ~ l a f i o n  see ~ h e  te.\/ oJ"Ta6le 2. 
l = during the first 24 hours. 
2 = after 3 days. 
Bbl = Bottom nest box l ;  (Fig. 1). 
Bb2 = Bottom nest box 2; (Fig. 2) .  
T1 = new type of nest box placed on the top of the 

cage; (Fig. 3). 

BI11 B112 '1% l 

l 2 1 2 1 2 

1:recluency ol' visits 5 1 9 3 7 7 13 12 

Average duratioil 
pr. visit (min.) l .3 3.2 1.3 1.3 7.0 6.4 

Total time ir1 iicst 
box (min./hr\. 011s.) 66 29 50 9 9 3 7 7 

and combined with a shelf (Tables 2 and 3) .  'This was 
found through both scanning observations and video- 
recordings. The foxes did not, at this time, defecate 
inside the top nest boxes, neither in the tunnels nor in 
the inner rooin of the nest box. 

3. Top nest box (breeding) (Fig. 4) 

In the thircl experiment, concerning breeding nest 
boxes, 5 Silver fox females and 5 Blue Sox Semales were 
tested. They were about 10 days pregnant at the start 

of the experiment. The two types were separated from 
each other both in time and in space: The  Silver foxes 
arrived 1 month before the Blue foxes, and the two 
types were placed at separate ends of the fox house. 

Behavioural observations were made as indicated 
in the table texts. 

The  breeding results are shown in Talde 4, which 
includes data on choices for birth and later in the 
pei-iod of lactation. As can be seen 4 of the 5 Silver 
foxes, gave birth in the top nest box, whereas only 2 of 
the 5 Blue fox feinales did so. OS the two Blue fox 
females which gave birth in the traditional bottom 

Datr ol' Placï of N~i in l~er  Clioicc ol' tiest 110s iii \vcck iio. 
I>ii.tli i r  ol' ptips j. alici. I>irtli 

11/6 'r 8 
(i/6 'l' G 

1111) B 1 O 
(i/ G B r i  

27'6 'i' 5 

'I' T U B 
B 'I' B B 
'1' 'I' B B 

B B B 
,I' '1, B B 

'1. 'I ' B"" B 
1' '1, B"" B 
B B '1. B 
U B B B 
7' -1. '1, B 

") l:ox startet1 to delccate i r i  iiest 110s 
'") Tlie Ioxrs \vci.ï tcatecl iirrli\~itl~iall~. aiicl \\.crc gi\.eii lire clioire I)ct\veeii ~ l i c  [\\.o t).pcs ol'iiest I)oses i i i  staii- 
tlai.cl 2-i.oo~n Ibs cagca. 
'1' \vas l~lacecl oii tlic rool'ol'oiir ol'tlir cagc>c. ac<.tioiis. \vi t l i  a aliell'(l:i~. 2) lo\\.. B \\.a\ plarecl i11 tllc oiliei. cagc 
scc:tiuii. 
T = T2, Fig. 4). (B = Bh2, Fig. 1). 



nest box, one killed all of its pups shortly after. 
The only Silver fox, which chose the traditional 

bottom nest box, transferred its pups to the top nest 
box 3-4 days after birth. 

The one blue fox, which had surviving young in tlie 
bottom nest box, transferred them to tlie top nest box 
on day 4 after birth. 

In general, the females transferred their pups to the 
bottom nest box around 3-4 weeks after birth, i.e. at 
the time when the young had started to move towards 
the nest opening and sometimes fe11 down on the shelf 
below, (Table 4). 

None of the Silverfoxes defecated inside tlie top nest 
box nor on the shelf: This was the case, 110th with the 
breeding females throughout the breeding period and 
also after they had transferred their youngto the otl-ier 
cage. It was also after they had transferred their young 
to the breeding period and also after they had 
transferred their young to the other cage. I t  was also 
the case with the young Silver foxes after weaning. 
Two of the Blue foxes, on the other hand, started to 
defecate in the nest box entrance tunnel and on the 
slielf below at  about 30 days after birth, and after they 
had transferred their young to the other nest box. 

Tlie reason, why the top nest boxes were preferred 
may be: 1) their placement, and 2) their sliape, 
including inner dimensions and the presence of' a 
tunnel. 

Even if the placement may seem contrary to that of 
foxes' natural dens, it contributes to reduce the fear of 
the animals: In general, smal1 mammals react strongly 
to disturbances from above. This is an  adaptation to 
the fact that most of their enemies attack fi-om this 
angle. Also, in agonistic interactions, the dominant 
individual always tends to make itself taller, i.e. to be 
seen from above its opponent. 

Through a n  elevation of the site of the nest box, the 
animal is elevated with respect to the human observer, 
and thus i t  may be less subject to stress due to fear. 
Also, the presence of a narrow entrance tunnel 
undoubtedly reduces stress due to fear; because under 
natural conditions the foxes generally make such 
narrow entrances to their dens to be protected against 
larger enemies as e. g. wolves. 

The reason why, as opposed to the Silver foxes, two 
of the Blue foxes suddenly started to defecate inside 
the nest box, is unclear. It could be due to a sudden 
disturbance: At about the time they started, we had 
just opened their nest box i~eca~ise  ofa period ofwarm 
weather. It could also be a case similar to the often 
reported observation that foxes defecate e.g. on their 
hoarding sites at  the time they have emptied and 
abandoned them: In  the present experiment, the two 
only foxes that did defecate in the top nest box, started 
to do so, when their pups were about 4 weeks old and 
had just been transferred to the bottom nest box. 
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Effects of social stress on circulating 
eosinophil leukocytes and sexual 
behaviowr in ranch mink 

Knud Erik Heller and Leij' 1,au Jef~f)e.,en, Institilte of' Population Biology, 
University of Coperihagen, 21 00 Copenhagen, Denmark 

Summary 
1:roi~i 2 to 10 months of age, niale and fernale ranch 
mink werc housed either singly or in dift'erent social 
groups. Group housed animals showed elevations in 
circulating eosinophil leukocytes, indicating in- 
creased stress levels. At tlie age of G rnontlis, stress 
levels decreased for all group housed animals, and a t  
tliat time individual stress levels reflectecl clomiiiaiice 
relationships in tlie groups, so tliat high ranking 
ariimals were less stressecl than lo\v rankiiig aiiimals. 
Despite the observecl stress effects ol' group hoi~sing, 
groiip hoiisrcl lemales ievcaled liiglier levels ofsexual 
performance than singly housedfemales. It issuggested 
that farniliai.ity with conspecilics is iinportaiit for 
Ikiiialcs' optimal I)reecling. 

Introduction 

Wlieri Iioiisecl together in captivity ori lirnited space, 
many mammalian species develop stress as a result of 
tlic coiitiiiiioiis presence o l  corispecilïcs. The  ci~iicial 
factor appears to Ile an increasetl risk ol' l~eing 
attached by conspecifics, and when group rnembers 
slio~v c.lifiretit levels ol' aggrcssi\~e I>eliavioui., lom.- 
aggressive ineiiil~ers in genetal show n1oi.c stress thari 
high-aggressive conspecifics (Christian, 1963). This 
s»-called social stress is primarilb. cliaracterized I)y 
inci~cases in pit~iitai.y-adreiioc(1rtica1 secretioii acti- 
vity, so that lo\\,-aggressive or siil~oi~cliiiaie anirilais 
shu~v  liiglier liormorie secrction activity thai1 Iiigh- 
aggressive oi. clorninarit groiip ineinl)ers (Nock and 
Leslirier, 1976). Social stress has I~eeil exterisively 
stiidicd iii lal)oratory rocleiits, ancl inaiiy details of'tlic 
relatioiisliips I~et\'veeii aggrcssi\ze I~eliavioiii- ancl 
Iiormonal icspoiises ol' i.ocleiits 1ial.e riow I)ceii 
clariliccl (Heller, 1985). Iii nioclern mink ~~roclriction, 
it is a coiiitnoii practice to hoiise t\\.o or inure 
inclivitiiials togcther in thc same cage. I'liiis, it coiilcl 
1 ) ~  expectrcl tliat social stirss iiiight I>e cle\~elo~~ecl, aiitl 
thai pei,haps clornitiaiice i~elatioiisliips \vorilcl Ile 
i-ellcctecl i i i  iiiclivid~ial clifl'ei.ciices ir1 yli).siological 
stress levels. Mink are solitary aniinals in nature, and 
social sti,css iiia)s, tlici.clbi~e, I I ~  ol' partictilar ix:levaiicc 
iii capii\rity loi. iliis species \'\,lir:ii coi~ipat~cd \\sitli ollier 
l'aiiii ciniriials of iriorc social iiatiirc. 

Prclirniriar coinparisoiis ol' stress le\.cls in groiip 
liousecl aricl singly lioused,juvenile inink siiggest that 
higliei. stress levels are in 1k:t inclucecl in gi,oiip hoitsccl 
aniinals Ueppesen aricl Heller, 3985). 'l'tiis study, 
Iiowcver, was carried oiit iisiiig aiiimals ol'diflkrent 
larm origin, ancl domiriancc rclationsliipz \vere riot 
cleterinined. 

'I'he ~ L X I I O X  of'tI1e ~rese i i t  sti~cl)' was to iii\.estipatc 
iiicliviclual str.ess le~rels i r i  ,ju\lenilc niink iinrler 
clilferent social hoiisitig coriclitions, ancl to relatc 
incli\idiial stress Icvels to clctei.iriincd doniinance 
relat ionsliips. Morcover, we w~isliecl to evaliiate ellkcts 
on siil>seqiierit repi~ocliicti\~c zuccess. Social stixss \Las 
assessed 11y tiieasiiring iiiinil)ei.s ol' circiilatiiig 
eosiriopliil leitkocytcs; a incasiirc wliicli has previoitsly 
I~ecii pt.oveii relial)le Ibr assessiiig expci~irnerital stress 
i i i  mink (Heller aiicl Jeppescn, 1985). 

Materials and methods 

'I'lie aniinals of'tliis stiidy were 50 rnale aiicl 50 Iemalc 
pastel iniiik I)orii in May 1985. 

i l t  tlie age ol'ciglit wceks, tlie anitnals cvere \,veanecl 
and translki.red to live diflkrerit social Iiorisiiig 
conclitions: 

l ) 20 inales Iioiisecl sirigly 
2) 10 lkmalcs Iiousccl singly 
3j I O iiiales ancl 10 lkinales lioiised iii mixed-sex 1~aii.s 
4) 20 males liousecl iii pairs 
5) 30 li*inales liousecl in triplets. 

All aiiimals were lielcl iiiiclei coii\rentioiial Iariii 
coriclitions iri stariclai~cl \vii.e cages (30 x 45 x 90 cinj at 
National Iiistitiite of Xniiiial Science, I l c p ~ .  ol' Fili. 
I)eai,iiig :lnimals, 3400 Hilleiwd, Dcninai.k. 

1;ili). niin' I~lood sainplcs \vere collcctecl ap- 
~~r (~x ima te ly  lbui. u w k s  (21/8), sc\.eri weeks (12/9), 
eleveti wceks (l0/10), ancl liftccn weeks ( T i  l I )  aliei 
ti.aiislki. to tlie dill'crcnt social liousing conclitiotis. 
Iiidi\:idiial eosiiiol>liil Iciikoc),te levels wcir deter- 
iniriecl accorcliiig to thc nietliocl clcscril~ecl 1)). Zarrom 
et al. (1964). lli~i.irig tlie experiincntal periutl, 
rloininanc,e relatioiisl-iips \vi:rc icpcatt.dly cletcriniiiccl 
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1;ig. I .  (J'ects of'difje7-ent .social housing con dit ion.^ on mean ci~czrluting eo.rinophi1 lr~ukoyie 1euel.i.. ,%e / e x ~ , / u l  
, ful-thet- rletails. 

11). I~eliavioural ol~ser\,atioiis. k'cecliiig or.ders, spon- 
taneous aggressioii, ancl I~ehavio~ii-al resl~oiisiveriesx to 
a novel stimuliis wei-e i.ecorclecl for colial>itiiig 
iridi\kiuals. Social sti.css ellects o11 r.eprocliictiori \\.ci.c 
c\~aluated II): measuririg selectccl elemeiits of the 
sexiial bclia\.io~ii- cliii-ing tlirec successi\.c ~nale-lkinale 
confrontations iil Mai-c11 1986, aiicl 1,): rccoidiiig tlie 
ii~iinl~ei. ol'piips cleli\~c~ietl and siii\~iviiig tlie lil'tli ~\,eek 
ol' lifc i11 May 1986. 

Results 

Effects OS the different social housing conditions on 
rneari circulating eosinophil leukocyte levelsare shown 
in Fig. 1. Significant differences between singly 
housed animals and animals in the otller housing 
conditions are indicated separately for each sex on the 
figure. Arrows indicate comparisons between singly 
lloused males and females. 

Except for the 15-week bloodsampling, group 
housed animals of both sexes showed higher levels of 
circulating eosinophils than their singly housed 
counterparts. Singly housed females reached higher 
eosinopliil levels than singly housed males during the 
two last periods of observation, and females cohabiting 

with males showed higher celi counts than their 
cagemates. 

Icruskal-Wallis one-way analysis of variance 
(Siegel, 1956) revealed temporal variations in 
eosinophil levels during the observation period. 
Except for singly housed males, which showed almost 
coilstant levels throughout the experiment, the 
cellcounts declined significantly in the last 15-weeks 
bloodsainpling (P<0.001 for other groups). 

Records of feeding orders, spontaneous aggression, 
and behavioural responsiveness to a novel stimulus in 
the socially housed groups revealed individual 
differences which could only be explained by 
establishment OS dominance relationships among the 
cohabiting animals. The dominance relationships, 
liowever, were only stable during the whole 
observation period in mixed-sex pairs, in which males 
dominated females throughout. Among the othei- 
cohabiting animals, dominance relationships shifted 
during the period. 

Dominant social status correlated with low 
eosinophil levels for mixed-sex pairs d~ir ing all 
observation period. Tlie proportion of groups in 
which dominant individuals showed lowest eosinophil 
levels, as compared to their cagemates, is indicated 
below the abscissa i Fig. 1 .  



Table I .  Se,\ual prtjor-7nance of 'gt-au11 lzoz~sed (G)  andsingly hozised (I),female mink du?-ing three successive male- 
, fimalr con /i-ontations u:itA I -zoeek interuals. 

I .  confrontation 2. confrontation 3. confrontaiion All confrontations 
G I G I G I G I 

Number of fernales 
observed 22 9 22 9 22 9 22 9 

Number of females 
15 3 15 2+ l9 2 1 4% copiilating 

Mean latency to 
intromission (min) 39.4 25.6 17.3 22.5 29.7 39.0 28.8 36.4 

Mcan dirration ol' 
intromission (min) 36.9 39.0 36.9 48.5 61.3 48.5 37.6 45.3 

The  sexual performance of group housed and singly 
housed females during three successive male-female 
confiontations is shown in Table 1. Due to deaihs 
among subordinate females in the high-density female 
groups, all triplets of females were reduced to pairs 
prior to the confrontations. X2-tests revealed that a 
significant higher proportion of group housed females 
showed copulation, although there were no significant 
differences between group housed and singly housed 
females with respect to specific behaviorual elements 
once copulation was initiated. 

The homogeneity of copulating females' be- 
havioural performance was reflected in the ultimate 
reproductive success of those females. Average litter 
sizes reached 5.3, 5.0, and 4.7 fbr singly housed 
feniales, females lioused in mixed-sex pairs, and 
females in triplets, respectively. The corresponding 
numbers of pups surviving their fiftti week of life were 
5.0, 4.7, and 4.1. 

Discussion 

Rearing jiivenile mink in groups leads to marked 
elevations in circulating eosinophil leukocyte levels.. 
The levels of eosinophils obtained in group housed 
animals in the present study reseinble the levels 
induced in isolated juvenile mink by prolonged and 
severe immohility stress (Heller and Jeppesen, 1985). 
It inay therefore be suggested that the socially reared 
aniinals investigated here experience stress to an  
extent comparable with the stress induced experimen- 
tally in the above cited study. Provided this 
assumption is valid, several more detailed points 
could be made regarding tlie experienced social stress 
of the different experimental groups in the present 
study. 

Wlien males and females are housed together in 
pairs, females experience more stress than niales. 
Individual stress levels reflect dominance relation- 
ships in the groups, at  kast  to some extent, so tliat high 

ranking or  dominant animals are less stressed than low 
ranking or subordinate animals. These inter- 
pretat ion~ of the eosinophil data agree with the 
existing knowledge of interactions between social 
stress, group size, and dominance relationships in 
laboratory rodents (Christian, 1963; Nock and 
Leshner, 1976; Heller, 1985), and the present study, 
therefore, seems to extend this knowledge to include 
juvenile mink. Examining the temporal variations in 
eosinophil levels more carefully, it appears that the 
experienced stress in all groups diminishes between 11 
and 15 weeks of social reariiig. Such a decrement in 
the social stress response with prolonged exposure to 
conspecifics, however, is not in concert with the results 
obtained in rodelit studies. A simple explanation to 
this apparent discrepancy may be that tlie eosinophil 
data do not reflect actual leveis of experienced stress 
after prolonged periods ofstress, or in other words that 
the eosinophil response exhausts after long-term 
stress. The  observed eosinophil levels at the 15-week 
bloodsampling in the present study and in previous 
studies using proloriged experimental stress, tliere 
were no signs of eosinophil exhaustion Ueppesen and 
Heller, 1986). It seems more likely, therefore, that the 
experienced stress levels were in faet reduced between 
l l and 15 weeks of social housing in the present stcidy. 
The behavioural observations performed here 
support such a n  interpretation in that the inost stable 
dominance relatiosnhips in the groups and the highest 
coi,relation between dominance and eosinophil levels 
were recorded in the 15-week period. Other studies on 
the ontogeny of aggressive I~ehaviour in socially 
reared mink (Dodd, 1985) have found a marked 
reduction in intraspecific aggression at  the same time 
of year as we here notice a reduetion in circulating 
eosinophil levels. According the general view on the 
causes of social stress, namely increased risk of being 
attacked, a fa11 in aggression, of course, would lead to 
reduced social stress as the eosinophil data indicate i11 
the present study. If this interpretation holds true, the 
existence of interspecific differences in the proloilged 



social stress response between mink and laboratory 
rodents will have to be accepted. 

The most pronounced experimental effects on 
subsequent reproduction observed liere concerned 
females' sexual receptivity. Group housed females 
initiated copulation far more willingly than singly 
housed females. This implies that the social stress 
experienced earlier in life by the group housed females 
iniproved sexual performance or at least did not 
impair other facilitatory efrects associated with social 
rearing. Among such facilitatory effects, familiarity 
with conspecifics could be accentuated. Gi1l~er.t and 
Bailey (1969) previously stressed the importance of a 
socialization period for optimal breeding withiii 5 to 8 
weeks afier birth, and in another study (1967), the 
same a~ithors found inhibiting effects of visual 
isolation on the reproductive success of female mink 
when isolated during 8 to 10 months of age. In the 
present study, differential housing was initiated at 2 
months of age and continired during breeding until l O 
months of age. The observed low levels of sexual 
performance among singly housed females, therefore, 
cannot be due to disturbed socialization within 5 to 8 
weeks after birth, but has to be explained by tlie long 
period of physical isolation prior to breeding. In our 
own investigation CJeppesen and Heller, 1986), the 
sexual performance of experimentally stressed females 
did not differ from non-stressed controls. Thus it can 
be stated that neither experimental nor social stress 
reduces sexual behaviour of ranch mink. 

The experimental effects on copulation were 
directly refiected in the number of pups delivered and 
in the number of pups surviving the fifth week of life. 
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CHINCHILLA,  STUDV OF LITERATURE.  

( L i t t e r a t u r  v e d r a r e n d e  chinchilla). 

Gurbakhsh  Singh Sanotra. 

C h i n c h i l l a  has  been used b y  the i n h a b i t a n t s  of south Amer ica f o r  cen- 
t u r i e s ;  t h i s  smal l  an imal  was not merely used as a  pe t ,  b u t  i t s  s k i n  
a n d  h a i r s  was used fo r  c lothes and  weav ing  of carpets.  

Since the  d iscovery  of the cont inent  i n  quest ion b y  the Span ia rds ,  ch in -  
c h i l l a  became wel l  known to the res t  of the ~ v o r l d  owing to i t s  exce l len t  
q u a l i t y  of f u r .  

The i dea  of c h i n c h i l l a - f a r m i n g  was o r i g i n a l l y  p u t  f o r w a r d  b y  Juan I .  
Mo l i na  in  1782, b u t  the r e a l ,  p r a c t i c a l  implementat ion of t h i s  idea was 
c a r r i e d  out  i n  the e a r l y  twent ies b y  a  mine engineer  named M.F.  Chap- 
man, who a t  t ha t  time was work ing  i n  Ch i le .  On a  g loba l  sca le ,  ch in -  
c h i l l a  f u r  p roduct ion  does not r a n k  a t  a  tremendous leve l ,  on the con- 
t r a r y  f u r s  softness, tenderness makes i t  most demanded i n  s p i t e  of i t s  
h i g h  p r i c e .  

Regard ing  n u t r i t i o n  of the an imals ,  pe l l e t s  c o n t a i n i n g  moderat q u a n t i t i e s  
of p r o t e i n s  a n d  f a t s  have  p roved  to be the best su i ted  feed u n d e r  farm- 
cond i t i ons .  Along w i t h  pe l l e t s  a n  eve ryday  supp ly  of good q u a l i t y  hay  
a n d  green g rass  i s  recommended. Another  f ac to r  wh ich  p l a y s  a n  import -  
an t  p a r t  i n  n u t r i t i o n a l  respect i s  coprophagy.  Cur ren t  exper iments  ca r -  
r i e d  out  b y  ~ j o r n h a ~  and  sjoblom ( 1 9 7 7 ) ,  have  shown t h a t  c h i n c h i l l a  
i s  c a p a b l e  of re inges t i ng  as much a f  54% of i t s  fecal  n i t rogen  content .  

To produce fcir of good qua1 i t y ,  i t  i s  necessay to have  a  good f a r m  ma- 
nagement to take  care  of the an imals .  Th i s  f ac to r  i s  impor tan t ,  i t  i s  
a p p r o p r i a t e  to p o i n t  out t h a t  c h i n c h i l l a  i n  comparison to many o ther  
ani rnals  c losely  re la ted  to i t ,  has a  low rep roduc t i ve  ra te .  Under  fa rm 
cond i t i ons  a  female c h i n c h i l l a  no rma l l y  g i v e  b i r t h  to about 4 k i t s  a  yea r  . 
C h i n c h i l l a  as  o ther  an ima ls ,  becomes v i c t i m  of a  number of diseases. 
Diseases of the d iges t i ve  system, fu r -chewi  n g  a n d  ri ng-worm a r e  among 
the common ones. The las t  two diseases a r e  of economic importance.  

Nat l .  i  n s t .  of Animal  Science, Copenhagen, Denmark. 1985. 
83 p p ,  24 tab les ,  10 f i g s .  A u t h o r ' s  summary. 
I n  DANH. Summary i n  ENGL. 

A METHOD FOR ESTIMATION OF THE DEGWEE OF HAIR  COVER 
DEVELOPMENT I N  MAMMALC BY MEACUREMENTS OF TWE INFRARED 

IRRADIAT ION WEAKENING. 

A.T. K l i u k i n a .  

I t  i s  proposed to use the weakening of s k i n  i n f r a r e d  i r r a d i a t i o n  to s tudy  
the degree of h a i r  cover developrnent i n  mammals. Under cons tant  i r r a -  
d i a t i o n ,  the less h a i r  cover  dens i t y ,  the g rea te r  reg i s te red  f l ow .  I n  
measurements on a  l i v e  a n i m a l ,  a n  i n f r a r e d  f low i r r a d i a t e d  b y  the a n i -  
nial i t s e l f  i s  reg i s te red  b u t ,  i n  case of s t u d y i n g  the sk ins ,  t he  in f ra rec i  
f low i s  made b y  a  heater  to wh ich  the  s k i n  c losely  adheres. Theore t ica l  
a n a l y s i s  a n d  experiments h a v e  shown tha t  the wool fat ,  the a n g l e  of h a i r  
i n c l i n a t i o n  a n d  the s c r a p i n g s '  th ickness  do not in f luence p r a c t i c a l l y  
the r e s u l t s  of measurernents. The i n f l uence  of h a i r  con to r t i on  a n d  en- 



v i r o n m e n t a l  t empera tu re  a r e  cons idered  b y  t h e  cwFi~c ierc is  e s t a b l i s h e d  
e x p e r i m e n t a l l y .  The maximum e r r o r  of the  i r t c ~ l i r . ?  r t o  5%, t he  
number  of g r a d i a t i o n s  o b t a i n e d  on  the same si, il; -: i r 3 ? o  26. The re -  
s u l t s  of s t u d y i n g  t he  h a i r  cover  t opoa raphy  oF  :DC ' L - c l a rd  d a r k - b r o w n  
m i n k  b y  a riew method a r e  p r o ~ i c l e d .  

Zoolog ichesk i i zhur 
4 f i g s . ,  3 t a b l e s ,  
I n  RUSS. Summary 

Ptrc. 4. Tonorpagrin Macchi Bonocmoro noi<noRa c;;ii::r----:. 
TeMHO-KOpHYHeBOrO T!ina: - CaMtiIi. 6 - C n u i I n  i : 

lili10 TOKa COOTBeTCTB!.eT 66.lbuia~ >l.iCrn R'?:-:' 

- n a l ,  Moskva  "Nauka" ,  63, 8 ,  i2L2-iZh9; i 3 3 4 .  
3 references.  ~ u t h c ; ~ ~  <'-C:- L a  

in ENGL.  

I DENT I F I CAT ION OF HA I RC; BF ~ b v  1 5s wvrwsfik8wes 

V.  CARN I VORA, V I .  ART iQD,4CTYen 

(Déterrnination des marnrniferes de la Cmisc;e & P ~ S  Ieur ~n lage :  
V.  C a r n i v o r a .  V I ,  Ar%iodacta/la. 

A l b e r t  K e l l e r .  

The l a s t  p a r t  o f  t h e  s t u d y  o f  h a i r  s t r u c t u r e  of  sw i ss  n?ainmals i s  conse- 
c r a t e d  t o  the  f a m i  l  ies  o f  Can idae ,  Muste l  i d a e ,  Fe l  i d z e ,  Su idae ,  C e r v i d a e  
a n d  Bov idae .  Keys a r e  proposed f o r  t he  i d e n t i f i c a t i o n  to  f a m i l y  a n d  
species l eve l  u s i n g  t he  d i f f e r e n t  c u t i c u l a r  a n d  n i e d i ~ l  l a r  s t r u c t u r e s ,  a s  
w e l l  a s  t he  s h a p e  o f  the  cross-sect ions.  

Rev. su isse  Zoo l . ,  88, 3 ,  803-820, 1991. 
1 1 f i gs .  , 16 re fe rences .  
I n  

Vuipes vulpes : a 

FREN. 

morphologie 

Summary 

FIG. 

de la cuticule; b 

in ENGL.  

2. 

structure rnedullaire; c coupes transversales. 



FUNCTIONAL STATUS OF THYROID I N  MINK REARED UNDER 
HOT CLIMATE CONDITIONS. 

l .Z .  Ak'hmetov, Kh .  Sh. Kha i ru td i nov ,  R. Absamatov. 

The  f u n c t i o n a l  t h y r o i d  a c t i v i t y  was exa.mined u s i n g  1 i n  t h r e e  a n i m a l  
geno types  unde r  acc l  i m a t i z a t i o n .  The a d a p t a t i o n  i s  shown to  be  accom- 
p a n i e d  w i t h  a l t e r a t i o n s  in t h y r o i d  s ta tus .  I t  i s  no ted  t h y r o i d  f u n c t i o n  
changes  depend ing  o n  d a i l y  t ime a n d  season. The  t h y r o i d  f u n c t i o n s  a r e  
rep ressed  i n  summer a n d  unde r  i n s o l a t i o n  espec ia :  l  y .  The i n d i v i d u a l  
a n d  g e n o t y p i c a l  d i f f e r e n c e s  a r e  r e v e a l e d  i n  a n i m a l  t o l e rance  to  h i g h  
t empera tu re  a n d  i n t e n s i v e  i nco la t i on .  

S e l t s k o k h o z y a i s t v e n n a y a  B i o l o g i y a ,  8, 87-90, 1985. 
3  t ab les ,  10 re fe rencec .  A u t h o r s t  summary .  
I n  RUSS. Summary in ENGL. 

CHEM I CAL COMPOSI T ION AND NUTR I T I VE VALUE OF THE SKELETAL 
MUSKULATURE OF NUTR I AS. 

(Chernicke z lozen ie  a n u t r i t i v n a  hodnota kostroveho s v a l s t v a  n u t r i i ) .  

O l g a  P a l a n s k a ,  M i l a n  B a r t a ,  Stefan P a l e n i k .  

The  b a s i c  chemica l  compos i t ion ,  con ten t  o f  arnino a c i d s ,  con ten t  of " f ree-  
l  y t t  b o u n d  wa te r ,  s t i f f n e s s ,  myog lob in  a n d  h y d r o x y p r o l  i n e  con ten ts  were 
exam ined  i n  the  f e m u r a l  muscu la tu re  o f  s t a n d a r d  n u t r i a s  a t  the  age  of  
3 y e a r s  a n d  8  months  o f  ma le  a n d  female sexes. N u t r i a s  a t  the  age  
o f  t h r e e  y e a r s  show a  h i g h e r  f a t  content  i r r e s p e c t i v e  of  sex. A  h i g h e r  
con ten t  o f  ash  m a t t e r  a n d  h i g h e r  v a l u e s  of  s t i f f n e s s  were f o u n d  i n  the  
m u s c u l a t u r e  o f  fema les  a t  t he  age of 3 years .  The m u s c u l a t u r e  of  males 
a t  t h e  age  of 3 y e a r c  h a d  a  h i g h e r  con ten t  of m y o g l o b i n  a n d  a  lower  
r e t e n t i o n  of  wa te r .  H i g h e r  con ten ts  o f  I y s i n e ,  t h reon ine ,  v a l i n e ,  iso- 
l euc i  ne,  pheny  l a l a n i n e ,  a r g i n i n e ,  p r o l  i n e  a n d  t h y r o s i n e  were  recorded  
in t h e  s t r u c t u r e  of  a m i n o  a c i d s  i n  t he  m u s c u l a t u r e  o f  n u t r i a  ma les  a t  
t h e  age  of 3 yea rs .  Females a t  the  age  of t h r e e  y e a r s  h a d  h i g h e r  con- 
t e n t s  o f  t h reon ine ,  v a l i n e ,  iso leuc ine,  h i s t i d i n e ,  a s p a r t i c  a c i d ,  x e r i n e ,  
g l u t a m i c  a c i d ,  t h y r o z i n e  a n d  h y d r o x y p r o l i n e .  The m u s c u l a t u r e  of  females 
h a s  g e n e r a l  l y  a  h i g h e r  f a t  content  f r om the  aspect  o f  sexua l  a p p u r t e n a n -  
ce. A l so  d i f f e rences  in the  content  of a s p a r t i c  a c i d ,  g l u t a m i c  a c i d  a n d  
h y d r o x y p r o l i n e  were  f o u n d .  

Pol  t n o h o c p o r d a r s t v o  = A g r i c u l  t u re ,  B r a t  i s l a v a ,  Szechos lovak ia  S lovenske j  
a k a d e m i a  v i e d  31, 2, 145-155, 1985. 
6 f  i gs.  , 11  re ferences.  A u t h o r s t  a b s t r a c t .  
In SLOE. Summary in ENGL a n d  RUSS. 

AWLMONIA LEVELS I N  THE WHELP ING NESTS OF FARMED RACCOON DOGS 
AND POLECATS. 

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

1 .  Ammonia c o n c e n t r a t i o n s  were measured  i n  the  nes t s  o f  f a r m e d  raccoon 
dogs  ( N ~ c t e r e u t e s  p rocyono idec  Gray  , 1834) a n d  po leca t s  (Mus te la  p u t o r i u s )  
a t  w e a n i n g  t ime. 

2. Ammonia l e v e l s  i n  t he  nests  of raccoon dogs a n d  po leca t s  v a r i e d  



f rom 1 to  43 ppm a n d  f rom 0 t o  5 ppm, respec t i ve l y .  

3. I n  t he  raccoon dog,  w i t h  i n c r e a s i n g  l i t t e r  s ize,  t h e  ammonia concen- 
t r a t i o n s  tended to  inc rease  exponent  i a l  l  y .  

4. I n  t he  po leca t ,  no m a r k e d  r e l a t i o n s h i p  between l i t t e r  s i ze  a n d  am- 
mon ia  l eve l s  were found.  

5. The r e s u l t s  show t h a t  no  spec ia l  a d a p t a t i o n s  a r e  r e q u i r e d  i n  f a r m  
l  i f e  because even the  I-ii ghest  ammon i a  concent ra t  ions measured were below 
the  h a r m f u l  leve l .  

Comp. Biochem. Phys io l . ,  84A, 1 ,  97-99, 1986. 
2 t ab les ,  1  f i g . ,  13 references.  Au tho rs '  a b s t r a c t .  

HEAT LOSS OF FARMED RACCOON DOGS AND BLUE FOXES AS EVALUATED 
BY INFRARED THERMOGRAPHY AND BODY COOLING. 

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

1 .  I n f r a r e d  thermographs  showed t h a t  hea t  loss o f  the  raccoon dog ( ~ y c -  
tereutes p rocyono ides  Gray  1834) i s  g rea tes t  f rom the  chest ,  t h e  head,  
t he  abdomen a n d  the  feet .  The b l u e  f o x  (A lopex  l agopus )  seems to be 
somewhat b e t t e r  i nsu la ted .  

-0.75 2. Mass spec i f i c  hea t  t r a n s f e r  coe f f i c i en t s  ( ~ / k g O ' ~ ~  p e r  ' C )  i n  
b o t h  species were s im i  l a r .  The wooden nest was a b l e  t o  decrease i t  s ig -  
n i f i c a n t l y .  

3. The  r e s u l t s  suppo r t  t he  conc lus ion  t h a t  hea t  loss, a n d  t h u s  t h e  ener- 
g y  costs ,  of  s t u d i e d  species c o u l d  b e  reduced b y  p r o v i d i n g  them w i t h  
e i t h e r  a  w i n t e r  nest o r  a  res t -she l f  in the  cage. 

WOODEN NEST (RACCOON DOG, BLUE FOX) 

60 cm 

D 

50 cm 100 cm 

Fig. 1. Schematic picture of the experirnental nest type 

Comp. Biochem. P h y s i o l . ,  84A, 2,  361-304, 1986. 
4  f i g s . ,  1 1  re ferences.  A u t h o r s '  a b s t r a c t .  



RA I S I NG RACCOONS FOR RELEASE. 
PART I I .  REHABILITATION AND D I E T .  

Ade le  T.  Evans ,  R i c h a r d  H. Evans .  

The  i n i t i a l  phases f o r  r e h a l i b i t a t i o n  of t he  raccoon r a i s e d  f o r  r e l ease  
a r e  d iscussed .  Topics i n c l u d e :  d i g e s t i v e  p h y s i o l o g y ;  s u c k l i n g  a n d  wea- 
n i n g  p e r i o d ;  a r t i f i c i a l  m i l k  r e p l a c e r s ;  d i e t  i n  the w i l d ;  d i e t a r y  supp le -  
men ta t i on .  

V e t e r i n a r y  Techn i c i an ,  6, 6, 296-306, 1985. 
6  f i g s . ,  4  t ab les ,  19 re ferences.  CAB-abst ract  . 

ANDROGEN AROMAT I ZAT ION AND 5a-REDUCT ION I N FERRET BRA I N 
DURING PERINATAL DEVELOPMENT: EFFECTS OF SEX AND TESTOSTERONE 

MAN I PULAT ION. 

S.A. Tobet ,  J.H. Shim, S.T. Os ieck i ,  M.J. Baum, J.A. C a n i c k .  

F e r r e t s  o f  b o t h  sexes were k i l  l ed  8 o r  5  d a y s  be fo re  expec ted  p a r t u r i  t i o n  
a s  w e l l  a s  7, 15, 30, o r  51 d a y s  a f t e r  b i r t h ,  a n d  t he  a c t i v i t i e s  o f  a ro -  
matase  ( u s i n g  19 - (3~)hydroxyandros tened ione  as  s u b s t r a t e )  a n d  of  5a-re- 
duc tase  ( u s i n g  ( 3 ~ )  testosterone a s  s u b s t r a t e )  were a s s a y e d  i n  whole 
homogenates of p r e o p t i c  a r e a  p l u s  a n t e r i o r  h y p o t h a l a m u s  ( P O A ) ,  medio- 
b a s a l  h y p o t h a l a n i u s  (MBH) , tempora l  lobe  ( T L )  , a n d  c e r e b r a l  co r t ex .  
Aromatase  a n d  testosterone 5 a - r e d u c t a s e  a c t i v i t i e s  were a l s o  measured  
i n  these r e g i o n s  i n  a d u l t  gonadectomized ma le  a n d  fema le  f e r r e t s .  Com- 
p a r e d  w i t h  a d u l t s  o f  b o t h  sexes in w h i c h  a romatase  a c t i v i t y  was  low 
i n  a l l  b r a i n  r e g i o n s  s t u d i e d ,  f e t a l  f e r r e t s  h a d  h i g h  l e v e l s  o f  a romatase  
a c t i v i t y  i n  POA p l u s  MBH a n d  i n  TL .  At these p r e n a t a l  ages ,  a romatase  
a c t i v i t y  i n  POA p l u s  MBH was  s i g n i f i c a n t l y  h i g h e r  in ma les  t h a n  in  fe- 
males.  Aromatase a c t i v i t y  i n  POA, MBH, a n d  TL rema ined  h i g h  i n  b o t h  
sexes o n  p o s t n a t a l  d a y s  7, 15, a n d  30, be fo re  d e c l i n i n g  b y  p o s t n a t a l  
d a y  51. C o r t i c a l  a romatase  a c t i v i t y  was u n i f o r m l y  low ac ross  a l l  p e r i -  
n a t a l  ages.  The ex is tence  o f  a  sex d i f f e r e n c e  i n  a romatase  a c t i v i t y  i n  
f e t a l  POA p l u s  MBH canno t  be  e x p l a i n e d  b y  a concu r ren t  sex d i f f e r e n c e  
i n  c i r c u l a t i n g  testosterone.  A d m i n i s t r a t i o n  of  testosterone t o  p r e g n a n t  
fema le  f e r r e t s  o v e r  d a y s  30-41 o f  g e s t a t i o n  caused 150- t o  350- fo ld  i nc re -  
ases i n  m a t e r n a l  p l asma  concen t ra t i ons  o f  testosterone a n d  2- t o  5- fo ld  
i nc reases  i n  f e t a l  p l asma  testosterone.  However,  a romatase  a c t i v i  t y  was 
no t  a f f e c t e d  i n  the  POA a n d  MBH of  fe tuses  o r  mothers,  a l t h o u g h  a c t i v i t y  
was s i g n i f  i c a n t  l  y  i nc reased  i n  t h e  TL  of  mothers g i v e n  testosterone.  
F u r t h e r m o r e ,  c a s t r a t  i on  of  neonata  l  o r  a d u  l  t  b reed i  n g  ma les  decreased 
p l a s m a  and rogen  l e v e l s  b y  f a c t o r s  o f  8  a n d  480, r e s p e c t i v e l y ,  b u t  r e s u l -  
t ed  i n  o n l y  modest r e d u c t i o n s  i n  POA, MBH, a n d  TL a roma tase  a c t i v i t y  
( a  s i g n i f i c a n t  r e d u c t i o n  o c c u r r e d  o n l y  i n  t he  a d u l t  ma le  T L ) .  Re la t i ve -  
l y  h i g h  l e v e l s  o f  testosterone 5 a - r e d u c t a s e  a c t i v i t y  were  f o u n d  i n  a l l  
b r a i n  r e g i o n s  ac ross  a l l  p e r i n a t a i  ages, as  we l l  a s  i n  gonadectomized 
a d u l t  f e r r e t s ;  t he re  were no  sex d i f f e rences  a t  a n y  p o s t n a t a l  a g e  s t u d i e d  . 
P r e n a t a l  l  y ,  males h a d  h i g h e r  l e v e l s  o f  5a-reductase a c t i v i  t y  t h a n  females 
o n l y  on  d a y  -8 i n  the  POA p l u s  MBH. The r e s u l t s  show t h a t  es t rogen  
a n d  5 a- reduced and rogens  c a n  b e  syn thes i zed  i n  t he  b r a i n s  o f  f e r r e t s  
o f  b o t h  sexes d u r i n g  the  p e r i n a t a l  p e r i o d  of  sexua l  d i f f e r e n t i a t i o n .  A 
f u n c t i o n a l  r o l e  f o r  t h i s  n e u r a l  metabo l i sm of  and rogen  r e m a i n s  t o  b e  de- 
mons t ra ted  i n  t h i s  c a r n i v o r o u s  species.  

E n d o c r i n o l o g y ,  116, 5, 1869-1877, 1985. 
4  t a b l e s ,  3  f i g s . ,  40 re ferences.  A u t h o r s '  summary .  



A COMPARATIVE STUDY OF THE TAPETUM, RET INA AND SKULL 
OF THE FERRET, DOG AND CAT. 

G.Y. \Nen , J.A. Sturman, J.W. Shek. 

Results of t h i s  i nves t i ga t i on  i nd i ca te  t h a t  the f e r r e t  ( ~ u s t e l a  p u t o r i u s )  
closely resembles the dog (Canis f a m i l i a r i s )  a n d  shou ld  be a  usefu l  re-  
search an imal  a l t e r n a t i v e .  The tapetum luc idum i s  a  common s t r u c t u r e  
present i n  the eyes of dogs, ca ts  ( F e l i s  ca tus )  a n d  other  noc tu rna l  a n i -  
mals. Our s tudy  showed tha t  t h i s  s t r u c t u r e  was present i n  fe r re t  eyes. 
The color  o r  re f l ec t i on  of the fe r re t  a n d  dog tapetum was remarkab ly  
reduced b y  the  general  f i x a t i o n  w i t h  g lu ta ra ldehyde .  However, t h i s  
color  f a d i n g  phenomenon was not observed i n  the ca t  tapetum. These 
observa i ions  led  to t h i s  comparat ive study on several  morphological ,  h i -  
stochemical a n d  b iochemical  parameters on mature  fe r re ts ,  dogs a n d  ca ts  
i n c l u d i n g :  ( 1 )  the  number of center tapetum c e l l  l aye rs ,  ( 2 )  th ickness 
of center tapetum, (3 )  presence of a  m ic ro tubu le - l i ke  s t ruc tu re  i n  each 
tapeta l  rod ,  ( 4 )  presence of electron-dense cores in tapeta l  rods a f t e r  
pro longed f i x a t i o n  i n  g lu ta ra ldehyde ,  ( 5 )  re ten t ion  of re f l ec t i on  o r  co lor  
of tapetum a f t e r  p ro longed g lu ta ra ldehyde  f i x a t i o n ,  (6 )  zygomatic bones 
of eye o r b i t s ,  ( 7 )  z inc  content i n  tapetum, ( 8 )  cys te ine  i n  the tapetum, 
( 9 )  cyste ine s u l f i n i c  a c i d  decarboxylase i n  l i v e r ,  (10) th ickness of r e t i n a  
from center tapeturn, (11) an te r io r  view of s k u l l  con f igu ra t i on ,  a n d  (12) 
l a t e r a l  view of s k u l l  con f igu ra t i on  ( j a w  a n d  tee th) .  Among these 12 
parameters, f e r re t  a n d  dog were s i m i l a r  in the f i r s t  n ine  po in ts ;  f e r r e t  
a n d  ca t  were s i m i l a r  to  each other  on ly  in the l a s t  two po in ts .  There 
was no d i f ference i n  r e t i n a l  th ickness among these th ree animals.  

Labora to ry  Animal  Science, 35, 3, 200-210. 
2  tables,  24 f i g s . ,  47 references. Au tho rs '  abs t rac t .  

USE OF FERRETS I N  STUDIES OF THE VISUAL SYSTEM. 

Chery l  A. Jackson, T.L. Hickey.  

The f e r r e t  (Muste la  p u t o r i u s  f u r o )  i s  p r o v i n g  to be  a n  excel lent  exper i -  
mental an imal  f o r  many anatomical  and  phys io log i ca l  s tudies of the a d u l t  
and  deve lop ing v i s u a l  system. As a r e s u l t ,  the  amount of d a t a  a v a i l -  
ab le  on the f e r r e t 1 s  v i s u a l  system i s  i nc reas ing  a t  a  r a p i d  ra te .  The 
purposes of t h i s  paper  a r e  to b r i e f l y  rev iew some of those d a t a  a n d  to  
present some of the  reasons why the f e r r e t  i s  a n  a p p r o p r i a t e  choice as  
a n  exper imental  an ima l  f o r  v i s u a l  system studies.  

Labora to ry  Animal  Science, 35, 3, 211-215, 1985. 
3  f i gs . ,  34 references. Authors l  abs t rac t  . 

THE FOREBRAIN OF THE FERRET.  

B. Isabel  Locka rd .  

The bas ic  neuroanatomy of the fo reb ra in ,  m a i n l y  of the telencephalon, 
of the a d u l t  f e r r e t  (Muste la f u r o ) ,  i s  rev iewed a n d  i l l u s t r a t e d  w i t h  spe- 
c i a l  references to the  features t h a t  d i s t i n g u i s h  t h i s  an imal  from other  
carn ivores .  Reference to the pe r t i nen t  l  i t e r a t u r e  desc r ib ing  simi l a r  re-  
g ions of o ther  c a r n i v o r e s  a r e  c i  ted. 

Labora to ry  Animal  Science, 35, 3, 216-228, 1985. 
12 f  i gs. , 42 references. A u t h o r ' s  abs t rac t .  



BEHAVIOUR AND NEUROBEHAVIORAL TERATOLOGY USING THE FERRET. 

Ausma Rabe, Raef Haddad,  Ruth  Dumas. 

A behav iorak  p r o f i l e  of the  fe r re t  i s  presented f o r  those who wou ld  I i k e  
to  use t h i s  an imal  i n  behav iou ra l  terato logy a n d  tox ico logy ,  o r  other  
d i s c i p l  ines i n v o l v i n g  behav iou r .  We have rev iewed neurobehav iora l  te- 
r a t o l o t y  of l  issencephal i c  f e r re ts  and  neuropsychology of f e r r e t s  sus ta i -  
n i n g  f r o n t a l  lesions, as  wel l  as most of the s tud ies  of "normal"  f e r re t  
behav iou r  tha t  have  appeared i n  the research l i t e r a t u r e .  Emphasis i s  
p laced  on d iscussion of the  tests used and how f e r r e t s  behaved on them. 
The behav iours  d iscussed inc lude s p a t i a l  (maze) l e a r n i n g ,  de layed re-  
sponse, v i s u a l  d i s c r i m i n a t i o n  l ea rn ing ,  d i s c r i m i n a t i o n  l e a r n i n g  sets, 
schedu l e  mai n ta ined  b e h a v i o r ,  shock avoidance l e a r n  i n g  a n d  spontaneous- 
l y  occur red behav iours ,  such as ambu la t i on  i n  open f ie l  d ,  spontaneous 
a l  t e ra t i on  and species specif  i c  behaviours.  Al though the  use of the 
f e r r e t  i n  behav iou ra l  exper iments i s  not yet ex tens ive  a n d  l a r g e  gaps 
e x i s t  i n  ou r  knowledge about  the bas ic  func t i ona l  capac i t i es  of t h i s  a n i -  
mal ,  the fe r re t  i s  unques t inab l  y  wel l  su i ted  fo r  b e h a v i o r a l  s tudies.  

L a b o r a t o r y  Animal Science, 35, 3, 256-267, 1985. 
1 f i g . ,  1 table,  139 references. Authors '  abs t rac t  . 

THE ELECTROCARDIOGRAM OF NORMAL FERRETS AND FERRETS WITH 
RIGHT VENTRICULAR HYPERTROPHY. 

Sh i r l ey  H. Cmith, Canford P. Bishop. 

C ix t y -e igh t  e lec t rocard iograms were recorded on f e r r e t s  (Muste la  pu to r ius  
f u r o ) .  These represent  29 normal wean l ing  males, 19 normal  a d u l t  males 
a n d  20 a d u l t  males w i t h  r i g h t  v e n t r i c u l a r  hyper t rophy  (RVH). Analyses 
of r a t e ,  rhy thm,  a x i s  a n d  to ta l  vo l tage were used to  def ine  the  normal 
e lec t rocard iogram (ECG) a n d  to  i den t i f y  changes seen i n  RVH. The nor-  
mal f e r r e t  has a h e a r t + r a t e  of about 300 beats p e r  m inu te  a n d  a mean 
e l e c t r i c a l  a x i s  of +86O - 6.6 (SD). A 56% increase in  r i g h t  v e n t r i c u l a r  
we ight  to body we ight  r a t i o  was not associated w i t h  r i g h t  a x i s  dev ia t ion .  
The ove ra l  l vol  tage produced on the ECG was increased i n  the  group 
wi  t h  RVH as compared to  the  normal group ( p  .c 0.030). 

L a b o r a t o r y  Animal Science, 35, 3, 268-271 , 1985. 
1 f i g . ,  1 table,  9 references.  Authors '  abs t rac t .  

LABORATORY MANAGEMENT OF THE FERRET FOR B I OMED I CAL RESEARCH. 

Kath leen D. Moody, Teresa A.  Bowman, C .  Max L a n g .  

Fe r re ts  have become a n  inc reas ing ly  important  an imal  in b i o l o g i c a l  re- 
search.  Th is  paper  discusses un ique aspects of the f e r r e t t s  anatorny , 
rep roduc t i ve  behav io r ,  h u s b a n d r y ,  a n d  diseases as they r e l a t e  to the 
research uce of t h i s  a n i m a l .  

L a b o r a t o r y  Animal Science, 35, 3, 272-279, 1985. 
4 tab les ,  59 references. Au tho rs t  abs t rac t .  



EVALUATION OF KETAMINE, KETAMINE-XYLAZINE AND 
KETAM I NE-D I AZEPAM ANESTHES I A I N THE FERRET. 

A.F. Mo re land ,  Caro l  Glaser .  

Ketami  ne, ke tamine-xy  l az i ne ,  a n d  keta i r i i  ne-d iazepam were e v a l  u a t e d  c l  i n -  
i c a l  l y  i n  15 f e r r e t s ,  a n d  ca fe  dosage was deterrnined f o r  each.  A l  l o f  
t he  t h r e e  reg imens  p r o v i  ded  exce l  l e n t  immobi l  i z a t  i on .  Hovdever , musc le  
r i g i d i t y  a n d  incomplete a n a l g e s i a  were no ted  i n  ke tam ine  a l o n e  a n d  i n  
ke tamine-d iazepam respec t i ve l  y .  I  t  was conc luded  t h a t  25 m g / k g  ke ta -  
m i n e  a n d  2 mg/kg x y  l a z i n e  i n t r a m u s c u l a r l y  p r o v i d e d  accep tab le  a n a l g e -  
s i a ,  musc le  r e l a x a t i o n ,  d u r a t i o n  a n d  smooth recove ry ,  a l t h o u t h  c a r d i a c  
a r r h y t h m i a s  were a concern a n d  r e q u i r e  c a r e f u l  o b s e r v a t i o n .  

L a b o r a t o r y  An ima l  Science, 35, 3, 287-290, 1985. 
1 f i g . ,  3 t ab les ,  13 re ferences.  A u t h o r s '  a b s t r a c t  . 

ADRENALECTOMY IN THE FERRET. 

Donna L. F i l i o n ,  R i c h a r d  M. Hoar .  

A s i m p l e  adrena lec tomy techn ique  i s  p resen ted  f o r  t he  f e r r e t  (Mus te la  
p u t o r i u s  f u r o ) .  The a d r e n a l  g l a n d s  were removed i n  two o p e r a t i o n s  w i t h  
a n  i n t e r i m  recove ry  p e r i o d  o f  a p p r o x i m a t e l y  1 week. The  r i g h t  a d r e n a l  
s h o u l d  b e  removed f i r s t ,  a s  t he  s u r g e r y  i s  comp l i ca ted  on  t h a t  s i d e  b y  
f a s c i a  w h i c h  b i n d s  the  a d r e n a l  t o  t he  i n f e r i o r  vena  c a v a .  S a l t  s o l u t i o n  
( 1 %  NaCI )  i n  p l a c e  of  wa te r  w i l l  m a i n t a i n  sodium ba lance .  

L a b o r a t o r y  An ima l  Science, 35, 3 ,  294-295, 1985. 
6 re fe rences .  A u t h o r s '  summary .  

COMPENDIUM OF RECENT LITERATURE ON THE FERRET. 

K imber l e  A. F r e d e r i c k ,  John G. B a b i s h .  

A s u r v e y  o f  r esea rch  p u b l i c a t i o n s  s i n c e  1977 i n d i c a t e d  t h a t  t h e  f e r r e t  
i s  a  r a t h e r  p o p u l a r  r esea rch  a n i m a l .  U s i n g  the  E310S1C a n d  MEDLINE 
d a t a  bases,  569 c i t a t i o n s  of  r e s e a r c h  i n v o l v i n g  the  f e r r e t  were  i d e n t i f i e d .  
Over  27% o f  these c i t a t i o n s  i n v o l v e d  t h e  use of  f e r r e t s  i n  t h e  f i e l d  of 
p h y s i o l o g y ,  a n d  a n  a d d i t i o n a l  24% o f  t he  c i t a t i o n s  were in v i r o l o g y  a n d  
immunology.  The a r e a s  o f  pha rmaco logy ,  t ox i co logy  a n d  t e r a t o l o g y  ac- 
coun ted  f o r  10.4, 8.4 a r id  4.0% o f  t he  c i t a t i o n s ,  r e s p e c t i v e l y .  

L a b o r a t o r y  An ima l  Science, 35, 3, 298-318, 1985. 
A u t h o r s '  summary .  

THE DECLINE OF THE RARER CARNIVORES IN GREAT BRITAIN 
DURING THE NINETEENTH CENTURY. 

P.J.W. L a n g l e y ,  D.W. Ya lden .  

The  l i t e r a t u r e  docurnent ing t h e  dec l  i n e  i n  d i s t r i b u t i o n  of  t he  po leca t  (Mu- 
s t e l a  p u t o r i u s )  , P i n e  mar ten  ( M a r t e s  m a r t e s )  a n d  W i  l d  c a t  ( F e l  i s  s i  l ves -  
t r i s )  i n  Great  B r i t a i n  d u r i n g  t he  n i ne teen th  c e n t u r y  i s  s u r v e y e d ,  a n d  
a se r i es  of  maps  to  i l l u s t r a t e  t he  dec l i nes  i s  p resen ted .  These h i g h l i g h t  
t he  d i f f e r e n t  p a t t e r n s  of d e c l i n e  i n  t he  t h ree  species,  a n d  d r a w  a t t en -  



t i o n  t o  t h e  p a r a l l e l s  i n  c e r t a i n  b i r d s  of p r e y .  The d e c l i n e s  do  no t  
match  t h e  d e c l i n e  i n  wood land ,  w h i c h  was l a r g e l y  completed b e f o r e  they  
began .  They do  co inc i de  w i t h  t h e  development  of  t he  s p o r t i n g  es ta te ,  
a n d  moreover  t he  d i f f e rences  between t he  spec ies c a n  p a r t l y  b e  e x p l a i n e d  
b y  d i f f e r e n c e s  i n persecu t  i on .  

Mammal Rev iew,  7, 3  a n d  4, 1977. 
l t a b l e ,  7 f i g s . ,  6 re fe rences .  A u t h o r s '  a b s t r a c t .  

CONTRIBUTION TO THE ECO-ETHIOLOGY OF THE STQNE MARTEN 
(MARTEC FOINA): HOME RANGE AND FO0D RECOURCEC UTILIPATION STRATEGY. 

GENERAL I NTWOBUCI ION AND D I ET ANALYC I5  ( I N BELG I UN)  . 
(Contribut ion 6 I '&tude éco-éthologique de l a  Fouine (Martes foina)  : 

Strategies deut i l i sa t ion  du domaine v i t a l  et des ressources al imentaires ( 1 )  
Introduction Générale e l  analyse du régirne alirnentaire).  

José Ka  l  p e r s .  

T h i s  f i r s t  p a p e r  t r e a t s  of  t h e  d i e t  of t h e  Stone mar ten ,  M a r t e s  f o i n a ,  i n  
some c o u n t r i e s  o f  Wa l l ony .  On t h e  whole,  237 faeces a n d  5 s tomachs f r om 
a n i m a l s  f o u n d  dead  were a n a l y s e d .  The p r e y  d i v e r s i t y  i s  v e r y  w i d e  
a n d  u n d e r t a k e s  mammals,  b i r d s ,  i nsec ts ,  mol l uscs  a n d  p l a n t s .  Quan- 
t i t a t i v e l y ,  mammals f i l 1  t he  f i r s t  p l a c e ,  w i t h  a  t o t a l  o f  42%) f o l l owed  
b y  p l a n t s  ( 2 1 % ) )  b i r d s  (20%) ,  i nsec t s  (12%) a n d  eggs  (4%) .  A compa r i -  
son o f  t he  g l o b a l  d i e t  between t h e  t h r e e  most i m p o r t a n t  l o t s ,  i .e .  Othée 
(Hesbaye )  , Cul -des-Sar ts  (A rdenne )  a n d  P l a i  n e v a u x  (Cond roz )  r e v e a l s  
s i g r i i f i c a t i v e  d i f f e rences  ( p <  0.001).  We h a v e  a l s o  showed t h a t  t h e  d i e t  
c a n  u a r y  f r o m  one y e a r  t o  t h e  o t h e r  i n  t h e  same p l a c e .  I  t  a p p e a r s  t h a t  
the  Stone m a r t e n ,  on t he  a l i m e n t a r y  l e v e l ,  i s  a  g e n e r a l i s t  ( e a t i n g  a  
g r e a t  d i v e r s i  t y  o f  food i tems)  a n d  o p p o r t u n i s t i c  c a r n i v o r e  ( f e e d i n g  on 
the  most a b u n d a n t  p r e y  c a t e g o r i e s )  . 
C a h i e r s  d t E t h o l o g i e  A p p l i q u e e  ( B e l g i u m )  3, 2, 145-163, 1983. 
4  t a b l e s ,  4  f i g s . ,  23 re fe rences .  A u t h o r t  s  a b s t r a c t .  
I n  FREN. Summary i n  ENGL. 

OBCERVAT IONS OF P I NE MARTEMS I I . 
TOLERANCE AND VOCAL B ZAT I ONS. 

(Observasjoner a v  mår I I : Tolerancer og l ydytr inger )  . 
E r l i n g  K v a l h e i m .  

F o u r  w i  I d  P i n e  mar tens ,  h'lartes ma r tes ,  ( so  tame a s  to  accept  food  o f f e r -  
e d  f r om the  h a n d )  were u n d e r  o b s e r v a t i o n  f o r  5  months ( N o v e m b e r - ~ a r c h  ) 
l a s t  w i n t e r  (74/75) .  The obse rved  m a r t e n s  were,, a  female,  h e r  two  n e a r -  
l y  two  y e a r s  o l d  cubs  ( a  m a l e  a n d  a  fema le )  a n d  a n  o l d  ma le ,  assumed 
to  b e  t h e  f a t h e r  of the  cubs .  The p r e v i o u s  w i n t e r  these f o u r  a n i m a l s  
were o b s e r v e d  t o  b e  p e a c e f u l l y  t oge the r  u p  t o  F e b r u a r y .  A n d  a s  l a t e  
a s  t he  30 May  t h e  same y e a r  t h e r e  was reco rded  a  c e r t a i n  compan ionsh ip  
between mother  a n d  d a u g h t e r .  A s k e t c h  w i l l  show how p h y s i c a l  con tac t  
was u s e d  a s  commun ica t ion  between t h e  two  o f  them. 



Fig .  5 

Fysisk kontakr som kornmunikaslon mellom to m&. Turld (T) og henries 
l-krige datter. Diana ( D ) .  Se for  ovrig teksten.  

Con~?nun~cation l ietween riiartmis, Tirrid ( T )  and her  l - yeu r  o l i i  ~ I a i ~ g h t e r  
Diunu /Dl, by p l i y~ ica l  contact. See t e z t  

The o b s e r v a t i o n s  made l a s t  w i  n t e r  showed t h e  e l  der1 y  f ema le '  s  i n c r e a s i n g  
a g g r e s s i v i t y  t o w a r d s  h e r  d a u g h t e r  ( n o t  d i r e c t l y  observed ,  conc lus i on  
o f  o t h e r  o b s e r v a t i o n s )  a n d  t o w a r d s  t h e  o l d  m a l e  a n i m a l .  The reason  
i s  assumed t o  b e  t h a t  t he  o l d  fema le  was  p r e g n a n t .  The two  m a l e  a n i -  
m a l s  were  more o f t e n  seen toge ther  a n d  a l w a y s  a t  peace. 

A few sounds  were  r e g i s t e r e d  such  a s  a  s h o r t  o f  s t acca to  " tock- tock l1-  
sound  ( a s  M r .  B r i n k  connects  w i t h  ma les  in  m a t i n g - t i m e ) .  T h i s  c e r t a i n  
sound  was  h e a r d  b o t h  f r om  ma les  a n d  fema les  a n d  was  no t  obse rved  t o  
h a v e  a n y t h i n g  t o  do  w i t h  c o u r t s h i p / m a t i n g .  

F a u n a ,  Oslo,  28, 3, 128-138, 1975. 
2 t a b l e s ,  4 f i g s . ,  4 re fe rences .  
In  NORG. Summary in ENGL. 

A u t h o r l s  summary .  

COMMUN I CAT ION AND TOLERAT ION BETWEEN P I NE MARTENS 
(MARTES MARTES L. )  L IV ING IN THE WILD. 

(Kommunikation und Toleranz unter in Creier W i  ldbahn lebenden Edel- 
mardern ( Martes martes L. ) .  

E r l i n g  K v a l h e i m .  

Obse rva t  i ons  were  made on f r e e l  i v i n g  , w i  I d  P i n e  Mar tens  w h i c h  were  
tamed a n d  f e d  d u r i n g  t he  w i n t e r  season. Some examples  o f  t h e  M a r t e n s  
r e a c t i o n s  a n d  b e h a v i o u r  a r e  ment ioned.  A two  y e a r  o l d  fema le  M a r t e n  
showed f e a r  o f  a  s q u i r r e l .  Three  M a r t e n s  l e a r n e d  to  use a be l1  system 
t o  get  foob.  The M a r t e n s  were no t  a b l e  to  smel l  ou t  f r e s h  eggs .  

A s y n o p t i c a l  t a b l e  shows t h e  number  of mee t i ngs  a t  t h e  f eed ingp lace  be- 
tween two  M a r t e n s  o f  v a r y i n g  age  a n d  sex .  



An  o l d  m a l e  was  a b l e  t o  get  on w i t h  a  two  y e a r  o l d  male.  A ske t ch  
shows how p h y s i c a l  con tac t  was used  a s  a  means o f  commun ica t ion  be-  
tween a fema le  M a r t e n  a n d  h e r  two y e a r  o l d  c u b  ( f e m a l e ) .  

Nex t  w i n t e r  t h e  same fema le  Mar ten  showed a g g r e s s i o n  t o w a r d s  t he  c u b  
a n d  a n  o l d  m a l e  M a r t e n .  A few p o s i b l e  s i g n s  o f  f a l s e  hea t  o n  t he  same 
female ( i n  November a n d  J a n u a r y )  a r e  desc r i bed .  A number  o f  d i f f e r e n t  
sounds ,  h e a r d  u n d e r  v a r y i n g  cond i t i ons  a r e  r e f e r r e d  to. 

Z .  Jagdw iss .  28, 73-79, 1982. 
2 f i g s . ,  2  t a b l e s ,  5  re fe rences .  
I  n GERM. Summary in ENGL, FREbJ. 

A u t h o r ' s  summary .  

COMPOSITION OF THE FOOD OF MARTENC. 

Jacek Goszczy n s k  i . 
The  d i e t  o f  m a r t e n s  ( M a r t e s  sp. )  was exarn ined b y  means o f  a n a l y s i s  
of 835 excrements .  F r u i  t.s (42.7%), smal l  r o d e n t s  (32.4%),  b i r d s  (1 5.7%), 
Lagomorpha  (5.3%) a n d  i nsec t s  form t h e  m a i n  components  o f  food b iomass.  
D u r i n g  t h e  summer-autumn p e r i o d  t he  d i e t  o f  m a r t e n s  cons is t  c h i e f l y  o f  
p l a n t  food,  a n d  in  w i n t e r  a n d  s p r i n g  a n i m a l  food.  The r o l e  o f  ma r tens  
in r e d u c t i o n  o f  vo l es ,  h a r e s  a n d  game b i r d s  i s  d i scussed .  

A c t a  T h e r i o l o g i c a ,  21 , 36, 527-534, 1976. 
1  f i g . ,  4  t ab l es ,  12 re fe rences .  A u t h o r ' s  summary .  
I n  ENGL. Cumrnary in POLH. 

EXPER IMENTS W1TH BREEDING OF P I N E  MARTEMC (MARTES MARTEC L . )  
I N  FARM CBND ITIONC AT KUUCAMO. 

(~orsok att foda upp skogsrnård  a art es martes L . )  i farmforhallanden 
i Kuusarno). 

E r i k  S. Nyho lm.  

Of 8  fema le  p i n e  m a r t e n s  c a p t u r e d  in F i n l a n d  i n  1978-79, 5  s u r v i v e d  
a n d  p roduced  l i t t e r s  in  c a p t i v i t y  between 15, A p r .  a n d  2 May .  Two 
females k i l l e d  t h e i r  l i t t e r s ,  b u t  13 young  in  t h e  r e m a i n i n g  3 l i t t e r s  su r -  
v i v e d .  B i r t h  w e i g h t  o f  y o u n g  ave raged  31.8 g  (28-35).  The m a i n  m a t i n g  
season i s  in  Ju l y -Aug . ,  a n d  of females becoming  p r e g n a n t  a t  Kuusamo, 
t he  m a j o r i t y  ma ted  between 1 a n d  17. Aug.  D e t a i l s  a r e  g i v e n  o f  f e e d i n g  
a n d  management .  

F i n s k  ~ a l s t i d s k r i f t ,  14, 4 ,  190-198, 1880. 
10 f i g s . ,  1 t a b l e ,  15 re fe rences .  A n i m a l  B r e e d i n g  Abs t rac t s .  
I n  SWED. 

BIOLOGY OF REPRODUCBION AND DEVELOPMENT OF MUSTELA ERMINEA 
(CARN I VORA, MUCTEL I DAE) . 

D. V .  Te rnovsk  y .  

46 o f f s p r i n g s  were  o b t a i n e d  in t he  open -a i r  cages  f r o m  40 s toa t  females 
o u t  of  w h i c h  29 we re  ma ted  a t  the age  o f  17-75 d a y s  w i t h  t he  a d u l t  males.  



I n  t he  females the  norma l  m a t u r a t i o n  of r e p r o d u c t i v e  system t a k e s  p l a c e  
a t  t h e  e a r l y  age  i n  advance  of  t he  f u n c t i o n i n g  of the  o r g a n s  o f  h e a r i n g  
a n d  v i s i o n .  A con t inous  r u t  b e g i n s  f rom the  age of  20 d a y s  a n d  l a s t s  
t i I I  au tumn.  The females g i v e  b i r t h  to  t he  norma l  p rogen ies ,  The  du -  
r a t i o n  of  p regnancy  i s  f r om 240 t o  393 d a y s  ( b y  35 p r e c i s e  c a s e s ) ;  i t  
i s  connected w i  t h  the l a b i  l e  d e l a y e d  i m p l a n t a t i o n  a n d  i s ,  bes ides ,  deter -  
m ined  b y  a g r e a t  l eng th  o-F t he  r u t  ( f r o m  March  t i I I  September) as  com- 
p a r e d  w i  t h  a  sho r te r ,  a p p r o x i m a t e l  y  t h r i c e ,  p e r i o d  of  p r o c r e a t i o n  ( A p r i l ,  
M a y ) .  

Zoo log ichesk i  i z h u r n a l  , Moskva  "Nauka" ,  62, 7,  1097-1 105, 1983. 
2 t a b l e s ,  1  f i g . ,  22 re fe rences .  A u t h o r ' s  summary .  
I n  RUSS. Summary i n  ENGL. 

CURREPIT POSIT ION AND FUTURE CIF THE PRODUCTIBN B F  FUR BEARERS 
I N ARGENT INA.  

( E s t a d o  actual y perspect i vas de l a produccion de pel iferos 
en la Argentina). 

Rafae l  Ga rc i  a-Mata. 

A t  p resen t ,  a p p r o x .  70,000 m i n k  p e l t s  a r e  p roduced  i n  A r g e n t i n a  each 
y e a r .  Poss ib i  l  i t i es  of i n c r e a s i n g  p r o d u c t i o n  a r e  d iscussed ,  a n d  those 
of  b r e e d i n g  o the r  t ypes  of  f u r  b e a r e r  a r e  cons idered .  

Rev. A r g .  Prod .  Anim. ,  4, 9, 985-992, 1984. 
1  t a b l e .  CAB--abst ract  . 
I  n  SPAN. 

BIOLOGICAL INFORMATION ABOUT GAME ANIMALS FOR THE HUNTER. 

( W i  l dbiologlische information fbsr den ~ a ~ e r - 1 ,  

F r a n z  M ~ I  l e r .  

T h i s  book,  the  t h i r d  i n  a  se r i es  w r i t t e n  f o r  the  h u n t e r - c o n s e r v a t i o n i s t ,  
desc r i bes  the  i d e n t i f  i c a t i o n  c h a r a c t e r i s t i c s ,  body  measurements a n d  weights ,  
d e n t i t i o n ,  foot p r i n t s ,  a g e  a n d  sex de te rm ina t i on ,  b i o l o g y  , b e h a v i o u r ,  
eco logy , d i s t r i b u t i o n ,  h u n t i n g  ter rn ino logy a n d  l e g a l  s t a t u s  o f  t he  beech 
mar ten ,  p i n e  mar ten ,  b r o w n  h a r e ,  c a p e r c a i  l  l i e ,  b l a c k  g rouse ,  r e d  f ox ,  
haze l  hen,  p t a r m i g a n ,  g r e y  p a r t r i d g e ,  m a l l a r d ,  mouf lon ,  marmot ,  cha-  
mois ,  goshawk a n d  j a y .  O u t s t a n d i n g l y  good a r e  t he  numerous l i n e  d r a w -  
i n g s  d e p i c t i n g  the  d i f f e r e n t  spec ies on  p l a y ,  f l i g h t ,  d i s p l a y ,  c o u r t s h i p ,  
m a t i n g ,  a n d  h u n t i n g  a n d  c a p t u r e  of  p r e y .  One srnal l  omiss ion  no ted  
b y  t he  r e v i e w e r  - the goshawk i s  now a b r e e d i n g  B r i t i s h  b i r d .  

F e r d i n a n d  Enke  Ve r l ag  , D-7000 C t u t t g a r t  1 ,  G.F.R., 1980. 
195 p p ,  r i c h  i  l l u s t r a t e d .  I n d e x  Vet. 

GERM. 



G E N E T I C S  

STUDIES ON THE Lprn SYSTEM OF MINK ALLOTYPES I N  THE CONTEXT 
OF THE ALEUTIAN DISEASE. 

IICCJIEAOBAHHE Lpm-C1ICTEMbI AJIIIOTLIIIOB HOPOK 
B CBHBLI C A;IEJ"ICKOl? EjO.TE3HbK) 

T .  I .  K o c h l a s h v i  l  i ,  O.K. B a r a n o v ,  V. I .  Yermolaev.  

D a t a  on  compara t i ve  s t u d y  o f  the Lprn system of  a l l o t y p e s  i n  m i n k s  of  
sovkhoz  p o p u l a t i o n s  a f f ec ted  a n d  nonaf fec ted  b y  A l e u t i a n  d i sease  a r e  
p resen ted .  S i g n i f i c a n t  i n t e r p o p u l a t i o n a l  d i f f e rences  f o r  f r equenc ies  of  
seve ra l  Lprn genes of the  second ca tego ry  ( o f  co r respond ing  h a p l o - ,  a l  lo- 
a n d  phenotypes)  a r e  r e v e a l e d .  T h i s  ca tego ry  i n c l  udes genes species- 
s p e c i f i c  f o r  Mus te la  v i son  w h i c h  make t he  m a i n  c o n t r i b u t i o n  to  Lprn p o l y -  
morph ism.  Seven m i n k s  w i t h  Lprn 3, 4, 6 ,  9, 10, 1 1  a n d  Lprn 3 ,  4, 6  
7, 9, 10, 11 phenotypes,  u n k n o w n  e a r l i e r ,  h a v e  been f o u n d  i n  t he  s ta -  
t i o n a r y  ho tbeds  of A l e u t i a n  d isease.  They a r e  most p r o b a b l y  caused  
b y  t he  appea rance  a n d  s p r e a d i n g  of  t he  recomb inan t  h a p l o t y p e  Lprn 
3,4,6, 9,10, 1 1  i n  these p o p u l a t i o n s .  The d a t a  o b t a i n e d  a r e  d i scussed  
f r om t h e  p o i n t  of v i ew  of  t h e i r  p o s s i b l e  connec t ion  w i t h  ep i zoo t i c  o f  Aleu- 
t i a n  d isease .  

Gene t i ka ,  USSR, 21, 11, 1896-1903, 1985. 
2  f i g s . ,  2 t ab les ,  17 re ferences.  Au tho rs  summary .  
I  n  RUSS. Summary I n  ENGL. 

DOMESTICATION I N  THE SILVER FOX (VULPES FULVUS DESM): 
CHANGES I N  PHYSIOLOGICAL BOUNDARIES OF THE SENSIT IVE 

PERIOD OF PRIMARY SOCIALIZATION.  

D.K. B e l y a e v ,  I . Z .  P l y u s n i n a ,  L.N. T r u t .  

The  p h y s i o l o g i c a l  b o u n d a r i e s  of t he  s e n s i t i v e  p e r i o d  o f  p r i m a r y  s o c i a l i z a -  
ti011 were  s t u d i e d  i n  the  s i l v e r  f o x  (Vu lpes  f u l v u s  Desm.). A t o t a l  o f  
273 f a r m - b r e d  foxes  f r om 59 l i t t e r s  were  obse rved  f r om 1976 t o  1978; p u p s  
were p r o d u c e d  b y  v i x e n s  f r o m  two p o p u l a t i o n s ,  one se lected f o r  domest i -  
c a t e d  b e h a v i o u r  a n d  t he  o t h e r  unse lec ted .  Resu l ts  i n d i c a t e  t h a t  t he  age 
when t h e  eyes a r e  f u l  l y  open,  when the  response t o  sound  f i r s t  a p p e a r s  
a n d  when e x p l o r a t o r y  b e h a v i o u r  i s  f i r s t  shown i n  s t r a n g e  s u r r o u n d i n g s  
i s  3 weeks, on  ave rage .  

110  ' 

(dornesticated) 

Fig. 1. Total time ( s )  oz locomotor activity in 

tame and aggressive foxes according to  age. 
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Fig. 2. Number of runs in tame (e-e) and aggressive (e - - e )  foxes according to age. 

The age when the soc ia l i za t ion  pe r iod  c t a r t s  appearc to be 20-25 days  
o ld .  The optimum per iod  of the fo rmat ion  of p r i m a r y  social  bonde ap- 
pearc to be  30-35 days,  when maximum exp lo ra t i on  i n  a novel s i t u a t i o n  
i s  shown. The 40-45 days  pe r iod  appears  to be  the upper b o u n d a r y  of 
p r i m a r y  soc ia l i za t i on  i n  unselected foxes because pups  show f e a r  in re-  
cponse to novel s t i n iu l i ,  wh ich  prevents  exp lo ra t i on .  I n  pupc f rom the 
popu la t i on  of domesticated foxes, the sens i t i ve  pe r iod  of soc ia l i za t i on  
i s  p ro longed to over  60-65 days  o ld .  

Appl ied  Animal  Behav iour  Science, 13, 4, 359-370, 1984/85. 
6 tab les ,  3 f i g s . ,  20 referencec. Authorc '  abc t rac t .  

INHERITANCE OF COAT COLOUR I N  CHINCHILLAS. 

( D e r  V e r e r b u n g  der C h i n c h i  l l a f a r b e n ) .  

Re inhard  Scheel je .  

An account i s  g i v e n  of genotype5 of 21 co lour  types of c h i n c h i l l a .  

Deutcche ~ e l z t i e r z u c h t e r ,  59, 12, 199-201, 1985. 
I n  GERM. CAB-abctract. 

COLOUR TYPES I N  FOXES. 

( F a r g e t  y p e r  hos r e v  ) . 
E i n a r  J. E inarscon.  

An i l l u c t r a t e d  descr ip t ion  i s  g i v e n  of the  B lue Shadow, Capphire,  B lue 
Star ,  Lappon ia ,  Tundra ,  S i  l v e r ,  Si l v e r  Shadow, P la t i num and  A r c t i c  Pear l  
b l u e  fox  muta t ions ,  the Paste l ,  P la t i num,  Gold, Golden Crocc, S i  l v e r  Sha- 
dow, S i l v e r  Cross, Sun Glow and  Arc t i c  M a r b l e  c i l v e r  fox muta t ions ,  a n d  
Golden Cross a n d  Gold P la t i num fox  muta t ionc  i n  r e d  X s i l v e r  foxec, a n d  
the P l a t i n u m  Blue,  Golden I s l a n d  a n d  Nor thern  L i g h t  mutat ionc i n  arc -  
t i c  X c i l v e r  foxes. Ma t ing  combinat ionc used to breed these muta t ionc  
a r e  deccr i  bed. 

Norsk P e l s d y r b l a d ,  59, 1 ,  183-186, 1985. 
4 f i gc .  CAB-abstract.  
I n  NORG. 



ENDOCRINE FUNCTION OF THE GONABS IN  MALES OF TWO GENOTYPES 
OF THE MBNK, MUCBELA VICON, 

R.G. G u l e v i c h ,  L . V .  Osadchuk ,  D . V .  K l ochkov .  

The  tes tos te rone  concen t ra t i ons  i n  t h e  b l o o d  ( f rorr i  June to  M a r c h )  a n d  
t he  l e v e l  o f  tes tosterone pi-odciction b y  t h e  gonads  ( i n  November)  were  
measured  b y  a  ra t io- immu1io1ogicaI  rnethod i n  y o u n g  ma le  m i n k  o f  t he  
s t a n d a r d  a n d  s a p p h i r e  genotypes.  I  t  was  e s t a b l i s h e d  t h a t  i n  November 
in s t a n d a r d  ma les  t he  testosterone c o n c e n t r a t i o n  i n  t he  b l o o d  a n d  t he  
s p e c i f i c  p r o d u c t i o n  o f  t h i s  hormone b y  t h e  gonads  a r e  h i g h e r  t h a n  i n  
t h e  s a p p i r e  ma les  ( p  < 0 .05) .  I n  M a r c h  a tendency f o r  a  h i g h e r  testo- 
s te rone  l eve l  o n  t he  b l ood  i n  s t a n d a r d  m i n k  i n  compar ison  w i t h  t h e  sap-  
p h i r e  m i n k  was  m z i n t a i n e d .  I t  i s  c o n c l u d e d  t h a t  t he re  a r e  g e n o t y p i c  
d i f f e rence5  among i - i~a le  m i n k  i n  t h e  p r o d u c i n g  c a p a c i  t y  of  t h e  tes tes a n d  
t he  l eve l  o f  tes tos te rone  i n  the b l o o d  d u r i n g  p u b e r t y .  

Journ .  o f  E v o l u t i o n a r y  B iochemis t ry  a n d  P h y s i o l o g y ,  20,5, 316-319, 1985. 
( T r a n s l a t e d  f r om:  Z h u r n a l  evol  i u t s i o n n o i  b i o k h i m i  i  i f i z i o l o g i  i ,  20, 5,  
1984). 
1 f i g . ,  8 re fe rences .  A u t h o r s '  summary.  

EFFECTS OF NEONATAL LASTRATION AND TECTOCTERONE TREATMENT 
ON CEXUAL PARTNER PREFERENCE PN THE FERRET. 

L . R .  Stockman,  R.S. C a l l a g h a n ,  M.J. Baum, 

Groups  o f  m a l e  a n d  fema le  f e r r e t s  were  tes ted  i n  a  T maze to  de te rm ine  
whe the r  t h e y  p r e f e r r e d  to  a p p r o a c h  a n d  i n t e r a c t  w i t h  a  s e x u a l l y  a c t i v e  
m a l e  o r  a n  e s t r o u s  fernale. Con t ro l  m a l e  a n d  fema le  f e r r e t s  gonadecto-  
m ized  ( G X )  on  p o s t n a t a l  Day 35 a n d  tes ted  i n  a d u l t h o o d  w h i l e  r e c e i v i n g  
no  hormone o r  tes tosterone ( I  ) d i s p l a y e d  n o  s i g n i f  i c a n t  p re fe rence .  When 
g i v e n  e s t r a d i o l  benzoa te  ( E B ) ,  howeve r ,  c o n t r o l  ma les  p r e f e r r e d  s t i m u l u s  
fernales whe reas  c o n t r o l  females p r e f e r r e d  s t i m u l u s  males.  When tes ted  
in a d u l t h o o d  w i t h  €B t rea tment ,  ma les  GX on  p o s t n a t a l  Day 5 showed 
a s i g n i f i c a n t  r e d u c t i o n  i n  t h e i r  a p p r o a c h  t o  s t i m u l u s  females,  a l t h o u g h  
tkiey d i d  n o t  s w i t c h  t h e i r  p re fe rence  t o  s t i m u l u s  ma les  a n d  t h e r e b y  resem- 
b l e  c o n t r o l  females.  Female f e r r e t s  GX on  p o s t n a t a l  Day 5 a n d  g i v e n  
a h i g h  dosage  o f  T  o v e r  p o s t n a t a l  D a y s  5-20 showed a s i g n i f i c a n t  r educ -  
t i o n  i n  t h e i r  a p p r o a c h  to  s t i m u l u s  ma les ,  a l t h o u g h  they  d i d  n o t  s w i t c h  
t h e i r  p r e f e r e n c e  t o  s t i m u l u s  females,  a n d  t he reby  resemble conti-ol males.  
The r e s u l t s  sugges t  t h a t  ex tended  p e r i n a t a l  exposu re  o f  m a l e  f e r r e t s  to  
T i s  r e q u i r e d  f o r  t h e  development  of  a  soc iosexua l  p re fe rence  f o r  females.  

P h y s i o l o g y  C B e h a v i o u r ,  34, 3, 409-414, 1985. 
1  t ab l e ,  3  f i g s . ,  23 re ferences.  A u t h o r s '  a b s t r a c t .  



FACTORS THAT  REGULATE T H E  DEVELOPMENT O F  TECT ICULAR 
AUTO I MMUNE B I SEACEC. 

Kenneth S.M. Tung,  Cory Teuscher, Suzanne Smi t h ,  Leg rande  E l  l i s ,  
M a r i a  L. Dufau. 

A rep roduc ib le  model of m u r i n e  EAO i s  now a v a i l a b l e  f o r  s tudy  of test i -  
c u l a r  auto immuni ty .  A s t u d y ,  based on a p p r o p r i a t e  congenic mice and 
progeny of h i g h  a n d  low responder parents ,  has  revea led  t h a t  the disea- 
se i s  uncer complex genet ic  cont ro ls ,  Genes l i n k e d  to the ma jo r  h is to-  
c o m p a t i b i l i t y  complex i n f l uence  the suscep t i b i l i t y  a n d  seve r i t y  of o r c h i t i s ,  
w h i l e  genes mapped ou ts ide  1-1-2 have  been shown, i n  the DBA/2 mice, 
t o  code f o r  o r c h i t i s  res is tance.  Moreover, p r e l i m i n a r y  d a t a  have i n d i -  
ca ted  tha t  o rch i  t i s  a n d  v a s i  t i s ,  pa tho log ic  processes a f f e c t i n g  two sepa- 
r a t e  locat ions i n  mur ine  EAO, a r e  under  d i f f e ren t  genet ic  cont ro ls .  

The genet ic cont ro l  of a disease, u n l i k e  tha t  of immune response to a 
s imp le  an t igen,  i s  l i k e l y  to  b e  complex. Cince c r u d e  an t i gens  have  been 
used to  induce mur ine  EAO, a n d  i t  i s  known tha t  rnu l t i p le  an t i gens  ca- 
p a b l e  of EAO induc t i on  in the gu inea  p i g  a r e  present  i n  the gu inea p i g  
tes t is ,  the r e s u l t s  ob ta ined  cou ld  represent  the summation of genet ic 
con t ro l  to  several  a n t i g e n s  o r  an t i gen ic  determinants.  I n  a d d i t i o n ,  the 
complex i ty  may re f l ec t  the  mi- l l t ip le fac tors  tha t  must i n f l uence  the devel-  
opment and the n a t u r e  of a n y  disease process. I n  t e s t i c u l a r  autoimmu- 
n i t y ,  such fac to rs  m igh t  i n c l u d e  the q u a n t i t y  a n d  q u a l i t y  of the immune 
responses a n d  d i f f e rence  i n response to a d j u v a n t .  I  n  a d d i t i o n ,  nonim- 
munologic  fac tors  t h a t  govern  the suscept ib i  l i t y  of the  test i s  to autoini- 
mune disease, i n c l u d i n g  the  b lood- test is  b a r r i e r ,  Ser to l i  ce I I  func t ion ,  
a n d  a n y  local imrnunosuppressive envi ronment ,  m igh t  a l so  b e  impor tan t .  
As a c o r o l l a r y ,  we a n t i c i p a t e  t h a t  unders tand ing  the mechanisms of gene- 
t i c  cont ro l  of  LA0 s h o u l d  e l u c i d a t e  the r e l a t i v e  p h y s i o l o g i c  s ign i f i cance  
of these parameters.  

The f a c t  t ha t  abnormal  hypo tha lam ic  func t  ion a n d  tes t i cu  l a r  autoimmuni t y  
a r e  CO-inher i ted i n  the  d a r k  n i ink must r a i s e  the quest ion  of whether 
the two disease processes a r e  somehow re la ted .  However, u n t i  l  more i s  
Icnown about the endocr ino  l og i c  a n d  immunologic con t ro l s  of the annua l  
test i c u  l  a r  development a n d  regress ion  i n the seasona l  b reeder ,  the pos- 
s i b l e  associat ion between these disease processes remains  specu la t ive .  
As a testable hypothes is ,  we suggest t ha t  hypo tha lam ic  con t ro l  of the 
tes t is ,  in f luenced b y  d u r a t i o n  of the l i g h t  cyc le  a n d  r e g u l a t e d  v i a  gona- 
do t rop i  ns, normal  l  y  leads to unevenfu l  regression a n d  development of 
spermatogenesis. Changes i n  the tes t is ,  wh ich  m igh t  i n v o l v e  the o r d e r l y  
fo rmat  ion a n d  b reakdown  of the blood-test i s  b a r r i e r ,  must a l so  assure 
t h a t  the h i g h l y  immunogenic germ ce l l  au toant igens  a r e  not  i n  a pos i t ion  
to  induce t e s t i c u l a r  au to immun i t y .  I n  the d a r k  m i n k ,  then,  the p r i m a r y  
defect may be abnormal  h y p o t h a l  arilic func t ion .  l  n  severe cases, test i -  
c u l a r  development f a i l s  to  occur  a t  p u b e r t y ,  l e a d i n g  to p r i m a r y  i n fe r -  
t i l i t y ,  w h i l e  i n  less severe cases, hypotha lamic  d y s f u n c t i o n  mani fests 
l a t e  a n d  exer ts  i t s  ef fect  n ia in l y  a t  the c r i t i c a l  p e r i o d  of t e s t i c u l a r  re-  
gression.  Au tos t imu la t i on  b y  germ ce l l  an t igens  a t  t h i s  s tage can lead 
to test i c u l a r  autoimmune disease. 

Ann. New York Academy of Sciences, 438, 171-188, 1984. 
4 tab les ,  10 f i g s .  Authors '  conclus ions a n d  

speculat ions.  



TUNG al.: TESTICULAR AUTOIMMUNE DISEASES 

COAT TIME Iminl 

18 

FIGURE 6. Serum testosterone levels in primary infertile mink and fertile mink of different 
fur colors (left panel). Testosterone response to hCG injection (100 pg) (right punel). Note 
that the testosterone levels of both fertile and infertile dark mink declined between February 
and March. (From Tung et (1l.'O With permission from Endocrinology.) 

FEBRUARY 

GENETIC ANALYSIS OF BODY WEIGHT AND FUR QUALITY I N  MINK. 

MARCH 

(Genet ische A n a l y s e  d e r  Lebendmasse und F e l  lqual i tat beim Nerz) . 
Heinz  P i n g e l ,  ~ o r ~  Schumacher ,  Pe te r  Z u n f t .  
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A n i m a l s  f rom two m i n k  p o p u l a t i o n s  ( S t a n d a r d  a n d  Je t )  o f  t he  Dessau-Mo- 
s i g k a u  coope ra t i ve  f a r m  were  used t o  es t imate  h a - v a l u e s  f o r  b o d y  we igh t ,  
f u r  c o l o u r  a n d  f u r  s t r u c t u r e  b y  means of  h a l f - s i b  a n a l y s i s .  The  h e r i -  
t a b i l i t i e s  o b t a i n e d  were  a s  f o l l ows :  

M.a I  es Fema l es 
S t a n d a r d  Jet S t a n d a r d  Jet 

Body  w e i g h t  as  
p e r  Novernber 1 0.36 0.22 0.72 0.78 

16 
191 

l= T 

F u r  c o l o u r  0.63 0.67 0.47 0.74 

- - 

F u r  s t r u c t u r e  O. 86 0.77 0.53 O. 67 

A 100 g h i g h e r  body  w e i g h t  was f o u n d  t o  p r o d u c e  a n  i nc rease  i n  h a i r  
l e n g t h  b y  1 .  1 2 n d  1.6 cni f o r m a l e s  a n d  females, r espec t .  As  to  impro-  
vement of p e l t s  i n  c o l o u r  a n d  s t r u c t u r e  b y  means of  se l zc t i on ,  l i v e  ap-  
p r a i s a l  b y  h i g h l  y  qua1 i f i e d  se lectors  a n d  b y  d i f f e r e n t i a t i o n  o f  s t r u c t u r a l  
c h a r a c t e r s  must b e  b r o u g h t  in b e t t e r  agreement w i t h  t h e  scores f o r  mar -  
k e d a b l e  pe l t s .  As t h e  n e g a t i v e  c o r r e l a t i o n  between f u r  q u a l i t y  a n d  body  
w e i g h t  p roves  v e r y  smal  l ,  s imu l  taneous se lec t ion  f o r  body  w e i g h t  ( =  f u r  
l e n g t h ) ,  f u r  co lou r  a n d  f u r  s t r u c t u r e  i s  l i k e l y  t o  b r i n g  abou t  gene t i c  
g a i n  i n  a l l  the  3 t r a i t s ,  t h u s  p r o d u c i n g  h i g h e r  p roceeds  f r om m i n k  p ro -  
d u c t i o n .  

A r c h .  T i e r z . ,  Be r l  i n ,  29, 1 ,  13-20, 1986. 
7  t a b l e s ,  12 re ferences.  A u t h o r s '  summary .  

I n  GERIL?. Summary i n  RUSS a n d  ENGL. 



R E  P R O D U C T I O N  

MEMBRANE-BOUND ADENYLATE CYCLASE ACT I V I TY I N 
THE TESTIS OF THE BLUE FOX. 

A.J. Smi th ,  T.  Jahnsen, V .  Hansson. 

Membrane-bound adeny l a t e  c y c l a s e  (AC)  a c t i v i  t y  was much h i g h e r  i n  the  
presence of  k ln2+ t h a n  of  Mg2+. The ~ n ' + - s e n s i t i v e  a d e n y l a t e  c y c l a s e  
(MnAC) showed a l i n e a r  r a t e  o f  a c t i v i t y  f o r  a t  leas t  Q0 rnin.  I n  c o n t r a s t  
the   sensitive AC (MgAC) d i s p l a y e d  a c o n s i d e r a b l e  b u r s t  i n  a c t i v i t y ,  
t o  t l i a t  a f t e r  90 m i n  of  a c t i v i t y  i t  was a p p r o x i m a t e l y  t e n f o l d  h i g h e r  t h a n  
a t  the  s t a r t  of i n c u b a t i o n .  

- 6 
Guan ine  nuc leo t i des  enhanced MgAC a c t i v i t y ;  10 t o  M o f  5 l - gua -  
n y l y l i r n i d o d i p h o s p h a t e  caused a t h r e e f o l d  s t i m u l a t i o n .  The MgAC c o u l d  
b e  s t i m u l a t e d  b y  hormones (Fs t l ,  hCG, PGE, i sop ro te reno l ,  g l u c a g o n )  , 
the h i g h e s t  a c t i v a t i o n  b e i n g  a c h i e v e d  w i t h  FSH. I n c r e a s i n g  l e v e l s  of 
ATP p r o d u c e d  a concent ra t ion-dependent  i nc rease  i n  MgAC a c t  i v i  t y .  The 
a p p a r e n t  a f f i n i t y  o f  the  AC f o r  MgATP i nc reased  t h r e e f o l d  ( G <  0.50-0.15 
mM) b y  r a i s i n g  t he  f r e e  ~ g ' +  c o n c e n t r a t i o n  f r om 0.4 t o  10.0 mhT. 

The membrane-bound AC of  t he  b l u e  f o x  t e s t i s  i s  t h u s  r e g u l a t e d  b y  ho r -  
mones, PAg2+, a n d  g u a n i n e  nuc leo t i des  i n  a s i m i l a r  manne r  t o  ACs i n  
o the r  somat ic  ce l  I s  a n d  i n  testes f r om o t h e r  species.  The  h i g h  MnAC 
a c t i v i t y  i n  membrane p a r t i c l e s  f r om these testes p r o b a b l y  r e p r e s e n t s  mem- 
b rane -bound  AC a c t i v i t y  i n  germ c e l l s .  The b u r s t  i n  MgAC a c t i v i t y  du-  
r i n g  i n c u b a t i o n  niay rep resen t  p r o t e o l y t i c  a c t i v a t i o n  of  membrane-bound 
germ c e l l  AC, w i t h  a g r a d u a l  appea rance  o f  l\ng2+ s e n s i t i v i t y .  

Basal Glu hCG Iso PGE,  FSH 

FIGURE 3. The effect of hormone stimulation on  membrane-bound hip2+-sensitive testicular 
adenylate cyclase activity. Membrane particles (22 pg protein/tube) were incubated for 20 min 
at 3S0c with either BSA (Bosri; 0.02%), glucagon (Glu; S pg/ml), hCG (S pg/ml), isoproterenol 
(ISO; 5 pg/ml), PGE, (10 pg/ml). or ovine FSH ( l 0  pg/ml). In addition, the a s a y  medium con- 
h e d  ATP (0.7 mM), EDTA (1.4 mm), his2+ (0.9 mM in e x c e s  of ATP and EDTA), and GTP 
(0.02 mM). Values are meuis -+ SD of tripticates, Comparison with b 4  activity: * p  < 0.05; 
* * p  < 0.01, 

A r c h i v e s  of A n d r o l o g y ,  14, 1, 35-43, 1985. 
8 f i gs.  , 10 re fe rences .  A u t h o r s '  summary 



REPRODUCT ION OF FOXES. 
V. OPTIMAL T I M E  FOR A R T I F I C I A L  INSEMINATION. 

(Reprodukt ion  hos Ræv. V .  Det o p t i m a l e  t idspunkt  f o r  i n s e m i n e r i n g ) .  

I b  J. C h r i s t i a n s e n ,  Out i  L o h i .  

I n  a n  e f f o r t  to  f i n d  the  op t ima l  t ime f o r  a r t i f i c i a l  i n s e m i n a t i o n  o f  foxes  
i n f o r m a t i o n  abou t  the  e l e c t r i c a l  r e s i s t a n c e  i n  v a g i n a l  d i s c h a r g e ,  d a t e  
of i n s e m i n a t i o n  a n d  the  b r e e d i n g  r e s u l t s  o f  331 s i l v e r  foxes  a n d  1321 
b l u e  foxes  h a s  been i nves t i ga ted .  

Best r e s u l t s  were o b t a i n e d  i n  r e i nsem ina ted  foxes,  a n d  i n  s i l v e r  foxes  
t h e  f i r s t  i nsem ina t i on  s h o u l d  be pe r fo rmed  a t  t he  f i r s t  d a y  of  d e c r e a s i n g  
e l e c t r i c a l  r e s i s t a n c e  a n d  i n  b l u e  foxes  abou t  24 h o u r s  l a t e r .  

The  i n f o r m a t i o n  on  a r t i f i c i a l  i nsem ina t i ons  i n  the  b r e e d i n g  season 1985 
w i  I l  b e  exam ined  i n  more d e t a i l s ,  s i n c e  seve ra l  f a c t o r s  i .e. b r e e d ,  age ,  
t ime i n  b r e e d i n g  season, f  l u c t u a t i o n s  i n  t he  e l e c t r i c a l  r e s i s t a n c e  a n d  
i n t e r v a l  between i nsem ina t  ions  may b e  of  impo r tance  f o r  de te rmi  n i n g  when 
a r t i f i c i a l  i nsem ina t i on  s h o u l d  be recommended. 

Å r s b e r e t n i n g ,  K g l .  Vet .- og Landboha j sko le ,  I  n s t .  f o r  S te r i  l  i t e t s f o r s k n i n g  , 
no .  28, 73-77, 1985. 
1 t a b  l e ,  5  re ferences.  A u t h o r s '  summary.  
I n  DANH. Summary i n  ENGL. 

REPRODUCT ION OF FOXES. 
V I .  CONTINUED INVESTIGATIONS OF DEEP-FREEZING OF SEMEN. 

( Reproduk t ion  hos ræv. V I . F o r t s a t t e  undersagel  ser  v e d r a r e n d e  
d y b f r y s n i n g  a f  sæd). 

I b  J. C h r i s t i a n s e n ,  Mette Schmidt,  Tove C. M i t c h e l l .  

The s u r v  i v a l  o f  the  spermatozoa a f  t e r  deep-freezi  n g  a n d  t he  dependence 
on t he  con ten t  o f  egg  y o l k ,  the t ime f o r  a d d i n g  egg  y o l k  a n d  t h e  con- 
c e n t r a t i o n  of g l y c e r o l  a r e  i n v e s t i g a t e d .  I t  i s  essen t i a l  t h a t  semen meant  
f o r  deep- f reez ing  i s  o f  the  best q u a l i t y ,  i .e.  w i t h  a  l a r g e  number  o f  
spermatozoa o f  w h i c h  a t  leas t  70% h a v e  a  no rma l  m o t i l i t y .  The  d i l u t i o n  
s h o u l d  Se pe r fo rmed  i n  two steps. F i r s t  t he  e j a c u l a t e  i s  d i l u t e d  w i t h  
T r i s  e x t e n d e r  w i t h o u t  egg  y o l l i  t o  a  c o n c e n t r a t i o n  o f  200 m i I I  l i v e  sper-  
matozoa p r .  m l .  A f t e r  e q u i l i b r a t i o n  f o r  75-90 m i n  a t  5OC a  f i n a l  d i l u -  
t i o n  ( 1 : l )  i s  made w i t h  T r i s  A I I  w i t h  20% egg  y o l k  a n d  12% g l y c e r o l  
r e s u l t i n g  i n  a  d i l u t e d  e j a c u l a t e  w i t h  10% egg  y o l k ,  6% g l y c e r o l  a n d  100 
mi l i  l i v e  spermatozoa p r .  m l .  A f t e r  f u r t h e r  e q u i l i b r a t i o n  f o r  1-3 h a t  
5°C fo l  lowed b y  a  check of  t he  v i a b i l i t y  a n d  m o t i l i t y  o f  t he  spermatozoa,  
t he  semen i s  r e a d y  f o r  deep- f reez ing.  

Å r s b e r e t n i n g ,  K g l .  Vet .- og  Landboha j sko le ,  I  n s t .  f o r  S te r i  I  i t e t s f o r s k n i n g ,  
Denmark ,  28, 78-83, 1985. 
1  t a b  l e ,  3  re ferences.  A i ~ t h o r s '  summary.  
I n  DANH. Summary in ENGL. 



REPRODUCT ION I N FOXES. 
V I I .  EFFECT OF TEMPERATURE ON SEMEN D I LUTED W I T H  TR I S EXTENDER. 

(Reproduct ion hos ræv. V I I .  Opbevar ingstemperaturens  b e t y d n i n g  f o r  
sæd for tyndet  med T r i s )  . 

Tove Cleernan M i t c h e l l ,  I  b  J. C h r i s t i a n s e n .  

The  v i t a l i t y  a n d  m o t i l i t y  o f  sperm c e l l s  in f o x  semen d i l u t e d  w i t h  T r i s  
ex tende r  vvere examined .  The pararneters  were  es t ima ted  a f t e r  1-2 h ,  
r e s p e c t i v e l y  3-4 h i n c u b a t i o n  a t  25OC. A c h a n g e  i n  one o r  b o t h  parame- 
t e r s  was seen a f t e r  1-2 h i n c u b a t i o n  a n d  a d e f i n i t e  d e t e r i o r a t i o n  a f t e r  
3-4 h i n c u b a t i o n .  I t  c a n  b e  conc luded  t h a t  f o x  semen d i l u t e d  w i t h  T r i s  
ex tende r  c a n  no t  b e  recommendedfor use a t  t empera tu res  above  20°C. 

A rsbe regn ing ,  K g l .  Vet.- o g  Landboha j sko le ,  I  n s t .  f o r  S te r i  I ' i t e t s fo r skn ing ,  
Denmark,  28, 84-85, 1985. 
I n  DANH. Summary in ENGL. A u t h o r s '  summary.  

REPRODUCT I ON I N FOXES. 
V I I I .  EXTENDERS FOR FRESH FOX SEMEN. 

(Reprodukt ion hos ræv. V I  I I .  Scedfortyndingsvasker t i  l o p b e v a r i n g  
af f r i s k  rævesæd). 

Mette Schrnidt, Tove C. M i t c h e l l ,  I b  J. C h r i s t i a n s e n .  

F o u r  ex tende rs  ( T r i s ,  EDTA, CUE w i t h  a n d  CUE w i t h o u t  egg  y o l k )  were 
i n v e s t i g a t e d  f o r  t h e i r  a b i  l  i t y  t o  p reserve  t h e  mot i  l i t y  o f  the  spermatozoa, 
when d i l u t e d  f o x  semen i s  s to red  a t  a  t empera tu re  o f  20°C f o r  u p  t o  24 
h. 

I t  wac f ound  t h a t  t h e  m o t i l i t y  a f t e r  4 h  was  r e d u c e d  t o  2/3 o f  t he  ini- 
t i a l  m o t i l i t y ,  a n d  a f t e r  12 h t he  m o t i l i t y  was  so low t h a t  o n l y  the  bes t  
o f  the  e j a c u l a t e s  h a d  a s u f f i c i e n t  f e r t i l i t y .  

I  t i s  conc luded  t h a t  f o x  semen s h o u l d  b e  d i  l u t e d  w i t h  EDTA o r  CUE, a n d  
t h a t  CUE was  a l i t t l e  b e t t e r  t h a n  EDTA. F u r t h e r m o r e  i t  was observed  
t h a t  spermatozoa f r o m  some foxes h a d  a h i g h e r  r a t e  o f  s u r v i v a l  when 
t he  semen was  di l u t e d  w i t h  EDTA, whereas semen f r o m  o t h e r  foxes  showed 
a b e t t e r  s u r v i v a l  o f  t h e  spermatozoa when d i l u t e d  w i t h  CUE. 

Å rsbe re tn i ng ,  K g l .  Vet .- og Landboha j sko le ,  I n s t .  f o r  S te r i  l  i t e t s f o r s k n i n g ,  
Denmark ,  28, 86-90, 1985. 
2  f i g s .  A u t h o r s '  summary.  
I n  DANH. Summary in ENGL. 

FEMALE PSYCHOLOGY AS AN I MPROVER OF THE ART I F I C  I A L  
INSEMINATION OF THE FOX. 

Seppo Pasanen,  Jouko ~ e r i  l a i  nen  . 
T h i s  expe r imen t  was  des igned  i n  a n  a t tempt  t o  i nc rease  t he  success of  
A l  i n  the  f o x  b y  i m i t a t i n g  n a t u r a l  m a t i n g  a n d  s i m u l t a n e o u s l y  s t i m u l a t i n g  
t he  c l i t o r i s  a n d  p a p i l l a  a r e a  of  t he  female.  39 r e d  f o x  a n d  279 a r c t i c  
f o x  females were  i nsem ina ted  w i t h  r e d  f o x  semen, c o n t a i n i n g  90 x  106 
t o  700 x  106 spermatozoa w h i c h  h a d  been d i l u t e d  w i t h  IVT d i l u e n t  a n d  



s to red  a t  20 deg.C f o r  0-10 h .  The i nsem ina t i on  d e v i c e  compr ised  a ca-  
t h e t e r  s u r r o u n d e d  b y  a n  i n f l a t a b l e  r u b b e r  p h a l l u s .  F o r  r e d  f o x  a n d  
a r c t i c  f o x  females resp . ,  p regnancy  r a t e  was 62-68 a n d  35-40%~ a n d  l i t -  
t e r  s i ze  3.2-4.4 a n d  5.0-6.3. The low CR i n  a r c t i c  f o x  fema les  \Nas due  
t o  a  l a r g e  number  o f  a b o r t i o n s .  

10 th  I n t e r n a t .  Congress o n  Anirnal Rept-oc. a n d  A r t i f i c i a l  I nsem ina t i on ,  
June 10-14, 1984. 
U n i v .  o f  I  I  I i n o i s  a t  Urbane-Champa ign ,  I  I  I i n o i s ,  USA, Vol .  I I  I .  Pape r  
No. 378, 3, 1984. 
4  re ferences.  CAB-abst ract  . 

SERUM TESTOSTERONE LEVELS I N  MALE MINK PRIOR TO THE BREEDING 
SEASON AND THE RESULTING F E R T I L I T Y .  

(Testosteron i ndhol d i serum hos hanrni nk far av l ssæsonen og deres 
ferti l i tet i denne). 

Ib J. Ch i s t i ansen ,  Tove C. M i t c h e l l ,  H.H. Koefoed-Johnsen, Mogens Hansen, 
Pe r  H e n r i  ksen . 
Serum f rom 114 m i n k  housed a t  3 f a r m s  h a s  been a n a l y z e d  f o r  testosterone 
con ten t  p r i o r  t o  t h e  b r e e d i n g  season 1984 t o  i n v e s t i g a t e  whe the r  t he re  
i s  a  connect ion between t he  testosterone leve l  b e f o r e  t h e  b r e e d i n g  season 
a n d  t h e  f e r t i l i t y .  The  seruni  l eve l s  o f  testosterone a r e  shown i n  Tab les  
2, 3  a n d  4 a n d  i n  F i g .  1 A, B a n d  C. The b r e e d i n g  r e s u l t s  a r e  t abu -  
l a t e d  i n  Tab les  5, 6  a n d  7. No r e l a t i o n  was f o u n d  between the  b r e e d i n g  
r e s u l t s  f rom m i n k  housed a t  f a r m  A a n d  the  tes toc te rone  l eve l s .  Oppo- 
s i t e  t o  o the r  r e p o r t s  t h e r e  was f o u n d  no  r e l a t i o n  between h i g h  testoste- 
r o n e  l e v e l s  i n  F e b r u a r y  a n d  l a c k  of f e r t i l i t y .  The  i n v e s t i g a t i o n s  i s  
c o n t i n u e d  i n  t he  b r e e d i n g  season 1985. 

Å r s b e r e t n i n g ,  K g l .  Vet .- o g  Landbohcajskole, I  ns t .  f o r  S t e r i l  i t e t s f o r s k n i n g ,  
Denmark .  28, 61-72, 1985. 
3 f i g s . ,  10 t ab les ,  5 re fe rences .  A u t h o r s '  summary .  
I n  DANH. Summary i n  ENGL. 

PINAL DENERVATION BY CERVICAL SYMPATHETIC GANGLIONECTOMY 
CUPPRESSES THE ROLE OF PHOTOPERIOD OM PREGNANCY OR PSEUDO- 
PREGNANCY, BODY WE IGHT AND MOULTING PER IODS I N  THE MINK 

( MUSTELA V I CON ) . 
L i s e  M a r t i n e t ,  D a n i e l  A l  l a i n ,  Y.  C h a b i .  

I n  m i n k ,  t e r m i n a t i o n  o f  t he  de layed  i m p l a n t a t i o n  p e r i o d ,  f o l l o w i n g  reac-  
t i v a t i o n  o f  the  c o r p o r a  l u t e a ,  a n d  onset o f  the  s p r i n g  mou l t  a r e  assoc ia-  
t e d  w i t h  a  r i s e  i n  p r o l a c t i n  secre t ion  t r i g g e r e d  b y  i n c r e a s i n g  d a y  l eng th ,  
w h i  l e  dec reas ing  d a y  l e n g t h  induces  the  au tumn  moul  t .  To e s t a b l  i s h  whe- 
t h e r  supp ress ion  o f  t h e  f u n c t i o n  of  the  p i n e a l  r e n d e r e d  t he  m i n k  un re -  
s p o n s i v e  to d a y  l e n g t h  changec ,  t he  s u p e r i o r  c e r v i c a l  g a n g l  i o n  was re -  
rnoved b i  l a t e r a l  l  y  2-4 weeks be fo re  m a t i n g .  I n t a c t  a n d  ope ra ted  females 
were  then  l e f t  ou tdoo rs  o r  were p u t  u n d e r  a t  l i g h t i n g  reg ime  of  e i t h e r  
15 h l i g h t :  9 h  d a r k n e s s  (15L:gD) o r  8L:16D. I n  J u l y ,  a t  t he  e n d  of  
t h e  s p r i n g  mou l t ,  t he  15L:gD l i g h t i n g  reg ime was c h a n g e d  t o  one of 8L:16D.  
Unde r  a r t i f i c i a l  p h o t o p e r i o d s  gang1 ionectomy supp ressed  t he  s t i m u l a t o r y  



B i r t h  w e i g h t  a f f ec t s  m o r t a l i t y  a n d  i s  dependent  on l i t t e r  s i ze .  A lso  t he  
number  o f  t ea t s  i s  of  g r e a t  impor tance .  A r e l a t i o n s h i p  be tween a low 
number  of  mi  l k p r o d u c i n g  t e a t s  a n d  a h i g h  e a r l y  k i t  m o r t a l i t y  h a s  been 
f ound .  

F e e d i n g  r e l a t e d  f a c t o r s  such  a s  poo r  h y g i e n i c  q u a l i t y  a n d  l a c k  o f  spe- 
c i f i c  n u t r i e n t s  c a n  i n f l u e n c e  t he  k i t  m o r t a l i t y .  

I  n s t .  f& ~ u s d j u r s f ~ r ~ d l  i n g  och S j ~ ~ t d o m s g e n e t i k ,  Sve r i ges  L a n t b r u k s u n i v .  
Uppsa  l  a ,  Sweden . 
Semina r i euppsa t s  No. 154, 1985. 
2  t a b l e s ,  26 re ferences,  18 p p .  A u t h o r ' s  summary .  
I n  SWED. Summary in ENGL. 

A RISE I N  TONIC LUTE I N I Z I N G  HORMONE CECRETION OCCURS DURING 
PHOTOPER I OD-ST I MULATED CEXUAL MATURAT I ON OF THE FEMALE FERRET. 

K a t h l e e n  D.  Ryan ,  Susan L. Rob inson .  

T h i s  s t u d y  de te rmined  whe the r  a  r i s e  in t on i c  sec re t i on  o f  L H  o c c u r r e d  
be fo re  l ong  day - i nduced  p recoc ious  p u b e r t y  o f  t he  fema le  f e r r e t .  Twenty  
imma tu re  females were a s s i g n e d  t o  1  of 2 pho tope r i ods  a t  15 weeks of  
age.  Ten f e r r e t s  were p l a c e d  in a l ong  d a y ,  s t i m u l a t o r y  pho tope r i od  
(16 h o f  l i g h t ,  8  h of d a r k n e s s )  t o  i n d u c e  s e x u a l  m a t u r a t i o n ,  a n d  10 
rema ined  in t he  n o n s t i m u l a t o r y  p h o t o p e r i o d  ( 8  h og l i g h t ,  16 h o f  d a r k -  
ness)  f o r  t he  d u r a t i o n  o f  t h e  s t u d y .  I n t e n s i v e  b l o o d  s a m p l i n g  reg imens  
( e v e r y  10 m i n  f o r  8  h )  were  conduc ted  a t  se lected t imes a f t e r  t h e  onset 
o f  l o n g  d a y s  t o  p e r m i t  d e f i n i t i o n  o f  d e t a i l e d  sec re to ry  p a t t e r n s  o f  p l asma  
LH.  Females i n  each  p h o t o p e r i o d  were  samp led  f r o m  c h r o n i c  j u g u l a r  
venouc c a t h e t e r s  a p p r o x i m a t e l  y  t w i c e  week l  y  u n t  i l  p u b e r t y  was  e v i d e n t  
in  females housed i n  l ong  d a y s .  The e n d  p o i n t  f o r  d e t e r m i n a t i o n  o f  t he  
p u b e r t a l  onset of  a d u l t  o v a r i a n  f u n c t i o n  was  t he  a p p e a r a n c e  o f  es t rogen-  
sens i  t i v e  v u l v a r  edema. 

Resu l t s  show a m a r k e d  i n c r e a s e  i n  f r e q u e n c y  o f  ep isodes o f  L H  secre t ion  
p e r  8-h i n t e r v a l  in females u n d e r g o i n g  sexua l  m a t u r a t i o n .  No such  
c h a n g e  i n  f r equency  o c c u r r e d  in u n s t i m u l a t e d  females housed  c o n t i n o u s l  y  
i n  s h o r t  d a y s ,  n o r  d i d  t h e  s h o r t  d a y  females e x h i b i t  v u l v a r  edema. 
F u r t h e r ,  t he  increment  i n  LH secre t  i o n  o c c u r r e d  be fo re  e i  t h e r  v u  l  v a r  ede- 
ma o r  a  s i g n i f i c a n t  i n c r a s e  in p l a s m a  e s t r a d i o l  l e v e l s  w a s  observed .  
There fo re ,  t he  r i s e  in L H  sec re t i on  t h a t  occu rs  a f t e r  s e v e r a l  weeks of  
exposu re  t o  a  l ong  d a y  p h o t o p e r i o d  may  w e l l  b e  a n  i m p o r t a n t  d r i v e  to  
m a t u r a t i o n a l  changes  i n  o v a r i a n  f u n c t i o n .  

E n d o c r i n o l o g y ,  116, 5, 2013-2018, 1985. 
2  t a b l e s ,  4 f i g s . ,  26 re fe rences .  

FIG. 1. Effect of lang days (upper panel) and  short davs (lower panel) 
on frequency of episodic LH secretion in intsct female ferrets (mean 2 
SEM).  The onset of vulvar edema (V.E.) in 10 females in long days is 
shown with a horizontal bar (mean I SEM for all 10 females). In each 
panel, n = 4 females un each day of the study. 

A u t h o r s '  a b s t r a c t .  



BONE MARROW HYPOPLASIA ASSOC IATED till l T H  ESTRUS I N FERRETS. 

A n n  S h e r r i  l  l ,  John Gorham. 

Bone m a r r o w  h y p o p l a s i a  was  c h a r a c t e r i z e d  in a g r o u p  o f  f ema le  f e r r e t s  
d u r i n g  p r o l o n g e d  es t r us .  A l l  f e r r e t s  e x h i b i t e d  hema to log i ca l  changes  
cha i - ac te r i s t i c  o f  v a r i o u s  degrees o f  bone  mar row  h y p o p l a s i a .  Hematolo- 
g i c a l  f i n d i n y s  i n c l u d e d  i n i t i a l  t h rombocy tos i s  a n d  l e u k o c y t o s i s  f o l  lowed 
b y  t h rombocy topen ia ,  l eukopen ia  a n d  anemia .  P l a t e l e t  c o u n t s  be low 
50,000/p1 were  obse rved  in 55% o f  t he  f e r r e t s .  Hemor rhag i c  anern ia  due  
t o  t h rombocy topen ia  was t h e  most common cause  of  d e a t h  a n d  t h e  mor ta -  
l i t y  r a t e  was  40%. H i s t o p a t h o l o g i c a l  f i n d i n g s  i n c l u d e d  bone m a r r o w  h y -  
p o p l a s i a  a f f e c t i n g  a l  l ce l  I  I  ines a n d  decreased  s p l e n i c  e x t r a m e d u l  I a r y  
nematopo ies i  s. 
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L a b o r a t o r y  An ima l  Science, 35, 3, 280-286, 1985. 
2  t ab l es ,  4 f i g s . ,  23 re fe rences .  A u t h o r s '  a b s t r a c t .  

CONGENITAL MALFORMATIONS AND VARIATIONS I N  REPRODUCTIVE 
PERFORMANCE I N  THE FERRET: EFFECTS OF MATERNAL AGE, 

COLOR AND P A R I T Y .  

D a n i e l  E. M c L a i n ,  Susan M. H a r p e r ,  Daphne  A. Roe, John G. B a b i s h ,  
C h r i s t o p h e r  F. W i l k i nson .  

Demograph ic  d a t a  o f  f e r r e t s  f r om  a commerc ia l  b r e e d i n g  co lony  were  ana -  
l y z e d  f o r  t h e  e f fec ts  of m a t e r n a l  age ,  p a r i t y  a n d  s t r a i n  on  r e p r o d u c t i v e  
pe r f o rmance  a n d  t h e  f  r equency  of g r o s s  congen i t a l  a b n o r m a l  i t  i es  obse rved  + 
a t  p a r t u r i t i o n .  L i t t e r  s i ze  (mean - SEM) was f o u n d  t o  b e  g r e a t e s t  f o r  + 
y o u n g ,  p r i m i p a r o u s  fema les  (10.3 - 0.2) a n d  decreased w i t h  a d v a n c i n g  + 
m a t e r n a l  a g e  a n d  p a r i t y  t o  a  cohor t  mean o f  8.1 - 0.1 f o r  t h i r d  p a r i t y  
females 16 months o f  age.  Age, p a r i t y  o r  s t r a i n  h a d  n o  e f f ec t  on  24- 



h o u r  n e o n a t a l  m o r t a l i t y  (7%) o r  m o r t a l i t y  f r om  b i r t h  t o  weaning.  (20%) 
a n d  a n  e x a m i n a t i o n  o f  the  causes f o r  d e a t h  sugges ted  t h a t  these r a t e s  
c a n  b e  reduced .  The ma l f o rma t i on  r a t e  f r o m  two  coho r t s  o f  fema les  
w h e l p i n g  a t  d i f f e r e n t  t imes of  tt-ie y e a r  was  low ( 4 1.0%) a n d  no t  s i g n i -  
f i c a n t l y  d i f f e r e n t .  A h i g h e r  f r equency  05 ma l f o rmed  o f f s p r i n g  was  detec- 
t e d  in fema les  o f  low p r e v i o u s  p a r i t y  (0-2) t h a n  those w i t h  t h r e e  o f  more. 
Based on  d a t a  o b t a i n e d  in t h i s  s u r v e y ,  t he  f e r r e t  w o u l d  seem a v a l u a b l e  
a l t e r n a t i v e ,  non roden t  spec ies f o r  t e r a t o l o g i c  i n v e s t i g a t i o n s  u s i  n g  cc ; r rent -  
l  y  recommended p ro toco l  s. 

L a b o r a t o r y  A n i m a l  Science, 35, 3, 251 -255, 1985. 
5  t a b l e s ,  27 re fe rences .  A u t h o r s '  a b s t r a c t .  

SEASONAL SEX CYCLE OF MALE EUROPEAN MUSTELIDS. 

(Le Cycle Sexuel Saisonnier du Male des Mustél idés Europeens) . 

Sexua l  c y c l e s  o f  ma les  o f  the  f o l  I o w i n g  Eu ropean  Mus te l i ds  h a v e  been 
s t u d i e d :  t h e  b a d g e r  (Meles meles L . ) ,  t he  m a r t e n  (Ma r tes  m a r t e s  L . ) ,  
t h e  s tone-mar ten (Ma r tes  f o i n a  E r x .  ) a n d  t h e  po leca t  ( M u s t e l a  p u t o r i u s  
L. . The  v a r i a b l e s  i n v e s t i g a t e d  h a v e  been:  h i s t o l o g i c a l  a n d  h i s t o m e t r i c  
changes  i n  t h e  g e n i t a l  system a n d  changes  in p l a s m a  testosterone l e v e l s  
a s  measured  b y  r ad io immunoassay .  I  t  h a s  been f o u n d  t h a t  m a r t e n ,  s tone-  
m a r t e n  a n d  po leca t ,  l i k e  most w i l d  mammals,  show a s i n g l e  p e r i o d  o f  
a c t  i v i  t y  w h i  l e  t h e  b a d g e r  shows a c t  i v e ,  spermatogenes is  t h r o u g h o u t  t h e  
y e a r ,  t h o u g h t  i t  i s  s e x u a l  l y  a c t i v e  o n l  y  in  J a n u a r y - F e b r u a r y .  Testoste- 
r o n e  l e v e l s  v a r y  t h r o u g h o u t  t h e  s e x u a l  c y c l e  b e i n g  e l e v a t e d  d u r i n g  t h e  
m a t i n g  season a n d  o f t en  show ing  a n o t h e r  p e a k  d u r i n g  t he  sexua l  l y  q u i e -  
scen t  p e r  i od. 

Cycle mital du mák de quelques mustdides @ 
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FIG. 6. Representation schematique du cycle sexuel du mi le  des Mustelides europkens. La d u r k  de 
I'activitc testiculaire est plus ou moins longue. son demarrage au c w r s  de I'annee a des periodes différentes. 

Genera l  a n d  Lomp.  E n d o c r i n o l o g y ,  30, 1, 117-127, 1976. 
6 f i g s . ,  2 t a b l e s ,  23 re fe rences .  A u t h o r ' s  sunirnary.  
I n  FREN. Summary in  ENGL. 



THE REPRODUCTION OF THE PINE MARTEN (MARTES MARTES) IN  THE WILD. 

(D ie  Fortpf  l anzung  des Edelmarders (Martes martes L, ) i n  f r e i e r  Wi ldbahn  ) . 
P.  K r o t t .  

The r e p r o d u c t i o n  o f  t h e  p i n e  m a r t e n  in  t h e  w i  I d  was s t u d i e d .  B o t h  
m a l e  a n d  f ema le  were s e x u a l l y  m a t u r e  a t  t he  a g e  o f  abou t  l 4  months ,  
a n d  r e p r o d u c e d  t h e r e a f t e r  successfu l  l  y .  Mat  i n g  p e r i o d s  cou l  d b e  r e c o r d e d  
o n l y  in June a n d  J u l y ,  l a s t i n g  f o r  a b o u t  19 d a y s  in the  case of  t h e  fe-  
male.  The  fema le ,  once g r a v i d ,  d i d  no t  p a r t i c i p a t e  f u r t h e r  i n  m a t i n g  
a c t i v i t y .  Ges ta t i on  l a s t s  264-274 days .  The  a n i m a l s  l i v e  i p a i r s  f r o m  
t h e  b e g i n n i n g  o f  w i n t e r  u n t i l  l a t e  summer ( t h e  e n d  of  t he  m a t i n g  season) ,  
a n d  t hen  a l o n e  u n t i l  w i n t e r  beg ins  a g a i n .  The y o u n g  re rna in  w i t h  t h e  
fema le  u n t i l  f a l l .  The m a l e  p r o b a b l y  t a k e s  a n  e q u a l  p a r t  i n  t h e  r a i s i n g  
of  t h e  b rood .  The  y o u n g  a r e  h i d d e n  no t  o n l y  i n  t rees ,  b u t  a l s o  i n  r o c k y  
c revasses ,  c a v e s  a n d  t he  l i k e ,  a l w a y s  in a c a f e  o u t  of  t he  way  p l a c e  
t h a t  t he  m a l e  se lec ts .  

Z. Jagdw iss .  19, 3,113-117, 1973. 
1  f i g s .  A u t h o r ' s  summary.  
I n  GERM. Summary i n  ENGL a n d  FREII. 



N UTRITION 

BASAL ENERGY METABOL I SM OF MUSTEL I DS. 

J.A.  I ve r sen .  

O x y g e n  consumpt ion was  measu red  d u r i n g  s leep  i n  seven spec ies  of  mu- 
s t e l i d s .  T h e i r  body  w e i g h t  r a n g e d  f r om 50 g  t o  15 k g .  When b a s a l  
m e t a b o l i c  r a t e  (BMR) was  p l o t t e d  a g a i n s t  we igh t  on  l o g a r i t h m i c  coo rd i -  
n a t e s  ( F i g .  l ) ,  a  b r e a k  in  t h e  l i n e a r i t y  a p p e a r e d  a t  a  w e i g h t  leve l  of  
a b o u t  one kg. I n  spec ies  w i t h  a  body  we igh t  be low one k g ,  t h e  r eg res -  
s i o n  l ineo.95 ByR a g a i n s t  w e i g h t  i s  bes t  r ep resen ted  b y  t h e  e q u a t i o n  
M=95.8 W ( -  0.03; s t a n d a r d  e r r o r  o f  es t ima te )  when M i s  b a s a l  me- 
t a b o l  i c  rateo..% k ~ a l / d a y  a n d  W i s  body  we igh t  i n  k g .  The  e q u a t i o n  
M = 84.6 W ( -  0.15) d e s c r i b e s  t he  r e l a t i o n s h i p  o f  a n i m a l s  w e i g h i n g  
one  k g  o r  more, i n d i c a t i n g  t h a t  t he  BMR i s  p r o p o r t i o n a l  t o  a lmost  the  
same f r a c t i o n a l  power  o f  b o d y  w e i g h t ,  0.75, a s  t h a t  o f  o t h e r  mammals.  
The h i g h  BMR obse rved  in weasels  a n d  s toa ts ,  sugges t s  t h a t  o f  rnetabol i c  
a d j u s t m e n t  h a s  o c c u r r e d  in  t h e  smal  l e r  spec ies o f  t he  mus te l  i d  farni l y .  

- .-  
Body weight (kg) 

Fig. 1. Log/log plot shoaing the relationship betseen hent production and body 
aeight in miistelids. Dotted line represents tlie mammalian standard curre ond is 

draan from the data of Kleiber (1961) 

J. comp. P h y s i o l . ,  81,  4,  341-344, 1972. 
1 f  i g .  , 10 re fe rences .  A u t h o r ' s  summary .  

ENZYMATICALLY PREHYDROLYZED SOYBEAN MEAL FOR MINK 
( MUSTELA V I SONI I .  NUTW I T I VE VALUE FOR GROWTH AND FURR I NG. 

R.J. B e l z i l e ,  F.  D a u p h i n ,  A.G. Roberge.  

E x p e r i m e n t s  were conduc ted  t o  measure  t he  n u t r i t i v e  v a l u e  o f  d e h u l  l ed  
soybean  meal (SBM) p r e h y d r o l y z e d  f o r  5  h w i t h  p a n c r e a t i n ,  p e p s i n  o r  
p a p a i n .  I n  these s t u d i e s ,  a c o n v e n t i o n a l  meat-based d i e t  a n d  a n  u n h y -  
d r o l y z e d  SBM d i e t  were  u s e d  a s  c o n t r o l  d i e t s .  F o r  t h e  p a n c r e a t i n  expe- 
r i m e n t ,  the  l e v e l s  of SBM u s e d  in  t h e  wet d i e t  (35% DM) we re  5,  10 a n d  
15%, whereas,  f o r  t h e  p e p s i n  a n d  p a p a i n  expe r imen t ,  o n l y  a  10% SBM 
leve l  was used.  Resu l t s  i n d i c a t e  t h a t  t he  i n t r o d u c t i o n  o f  SBM i n  a  g row-  
i n g - f u r r i n g  m i n k  d i e t  f o r  p a r t i a l l y  r e p l a c i n g  a n i m a l  p r o t e i n s  l ed  to  a  
r e d u c t i o n  in body  w e i g h t  g a i n  a n d  t o  some r e d u c t i o n  in p e l t  s ize,  b u t  
t h e  q u a l i t y  of t he  f u r  r e m a i n e d  e s s e n t i a l l y  t he  same. T h e r e  was some 



improvement of body we igh t  g a i n  from feed ing  h y d r o l y z e d  SBM, especia l -  
l y  a t  the  10 a n d  15% leve ls ,  b u t  p e l t  l eng th  a n d  f u r  q u a l i t y  were un-  
a f fec ted .  

Can. J. Anim. Sci. 66, 505-513, 1986. 
5 tab les ,  19 references. Au tho rs '  summary. 
I n  ENGL. Summary in FREN. 

ENZYMAT ICALLY PREHYDROLYZED SOYBEAN MEAL FOR M I NK 
( MUSTELA V I CON). I I .  EFFECTS ON BLOOD AM I NO AC I DS AND ON BRAI N 

NEUROTRANSM I TTERS) . 
A.G. Roberge, R.J. Be lz i  le.  

D u r i n g  postweaning g rowth  a n d  f u r r i n g ,  42 male Paste l  k i t s  were d i s t r i -  
b u t e d  i n t o  f o u r  g roups.  One group received a convent iona l  d ie t  made 
u p  o f  r a w  meat a n d  commercial  cereal  m i x ;  the o ther  g roups were fed  
d i e t s  con ta in ing ,  on a wet-matter bas i s ,  10% soybean meal,  10% soybean 
meal p rehyd ro l yzed  w i t h  peps in  o r  10% soybean meal p r e h y d r o l y z e d  w i t h  
p a p a i n .  Dry  mat te r ,  p r o t e i n  and  energy contents were approx imate l  y  
the  same i n  a l l  d ie ts .  Weight g a i n  over  20 wk was s i g n i f i c a n t l y  lower 
i n  soybean meal-fed g roups  compared w i t h  one fed  the convent iona l  d ie t .  
Serum amino ac ids  a n d  b r a i n  b iogen ic  amines were measured. When mink  
were fed  peps in- t rea ted  soybean meal , there  was a s i g n i f  i c a n t  increase 
in  serum methionine, t a u r i n e ,  g1 y c i  ne a n d  a r g i n i n e  contents cornpared 
w i t t i  the  groups fed  the  convent iona l  o r  soybean d ie ts .  I n  the  pepsin-  
t rea ted  group,  t ke  serum u r e a  level was s i g n i f i c a n t l y  lower t h a n  i n  the 
g roups  fed  un t rea ted  o r  papa in- t rea ted  soybean meal,  suggest ing  t h a t  
p e p s i n  treatment decreases p ro te in  ca tabo l  ism. I  n  the p a p a  i n  t rea ted  
g r o u p ,  there was more t r y p t o p h a n  i n  the serum, suggest ing  a g rea te r  
a v a i l a b i l i t y  f o r  the b r a i n  a n d  fo r  serotonin syn thes is .  I n  t h i s  respect ,  
con ipar ing  p a p a i n  a n d  peps in  treatments, the seroton i n  content was s ig -  
n i f i c a n t l y  h i g h e r  (P  4 0.01) f o r  the p a p a i n  t h a n  f o r  the peps in  group 
b u t  i n  the same o r d e r  of magn i tude as  the convent iona l  o r  soybean-meal 
g roups.  A g rea te r  u t i l i z a t i o n  of serotonin i n  the peps in  g roup  a n d  a 
g r e a t e r  mobi l  i za t  ion of seroton i n  i n  the p a p a i n  g roups  seemed to disso- 
c i a t e  these two t reatments on the b a s i s  of neu ro t ransmi t te r  syn thes is  as  
we l l  as  of the a v a i l a b i l i t y  of amino ac ids .  On the o ther  h a n d ,  whole- 
b r a i n  no rad rena l  i ne  content  was s i g n i f  i c a n t l  y  decreased ( P  4 0.01 ) wi t h  
b o t h  peps in  a n d  p a p a i n  treatrnents compared w i t h  the  convent iona l  a n d  
u n t r e a t e d  soybean-meal g roups,  suggest ing  g rea te r  no rad rena l  i ne  u t i  l  i- 
za t i on .  

Can. J. Anim. Sci., 66 ,  515-521, 1986. 
4 t ab les ,  14 references. Au tho rs '  sumrnary. 
I n  ENGL. Summary i n  FREM. 

Do you t h i n k  t h a t  the se ro ton in  
i s  rnoving i n  t ha t  d i r e c t i o n  
ins tead of s t i m u l a t i n g  t l ie  melan in-  
synthesis?? 



U T I L I Z A T I O N  OF POTATO PROTEIN I N  GROWING MINK DIETS.  

( U t i l i s a t i o n  d ' u n  i s o l a t  d e  proté ines  d e  pomme d e  t e r r e  
chez l e  v ison en croissance) .  

Geneviéve Cha r l e t - Le ry ,  Mar ie-Thérese More l ,  Dan ie l  A l  l a i n .  

Us i  n g  the  AVEBE process,  p o t a t o  p r o t e i  n s  were e x t r a c t e d  b y  thermocoagu-  
l a t i o n  of  was te  wa te r  f r om p o t a t o  s t a r c h  manu fac tu res  a n d  i n c l u d e d  i n t o  
a  p e l l e t e d  food m i x t u r e  f o r  g r o w i n g  m inks .  E i g h t  pe rcen t  o f  t he  p r o d u c t  
"P ro te i n  PF" s u p p l i e d  17 p .  100 of  t he  t o t a l  d i e t a r y  p r o t e i n s .  

Two g r o u p s  of  24 g r o w i n g  ma le  m i n k s  were used  in t h e  e x p e r i m e n t  a n d  
4 a n i m a l s  o f  each g r o u p  were used  i n  2  d i g e s t i b i l i t y  t r i a l s .  

"P ro te i n  PF" s i g n i f i c a n t l y  r educed  ( p  s 0.01) d i g e s t i b i  l i t y  coe f f i c i en t s  
of e n e r g y  (82 t o  78 p .  100) a n d  p r o t e i n  (79 t o  73 p. 100) ,  but a s  the  
leve l  o f  feed i n t a k e  was h i g h e r  i n  the  "Pro te in  ?F" d i e t  (-t 6 p. 100) 
t h e  g r o w t h  of  t h e  a n i n ~ a l s  was t he  same i n  b o t h  g r o u p s  f r o m  m i d  J u l y  
t i l 1  s l a u g h t e r .  F u r  q u a l i t y  w a s  no t  a l t e r e d  i n  e i t h e r  g r o u p .  

T h i s  p r o t e i n  r i c h  p l a n t  d i e t  (85 p 100 DM) w i t h  a n  am ino  a c i d  p a t t e r n  
c o m p a r a b l e  t o  t h a t  of f i s h  mea l ,  poo r  i n  m i n e r a l s  (3.5 p. 100 DM) a n d  
s u p p l y i n g  few c a r b o h y d r a t e s  (8-12 p.  100 DM) i s  s u i t a b l e  f o r  g r o w i n g  
m i n k  f e e d i n g  a t  leas t  a t  the  l eve l  tested i n  t h i s  expe r imen t .  

Ann .  Zootech, 34, 2, 149-158, 1985. 
5  t ab les ,  14 re ferences.  A u t h o r s '  summary.  
I n  FREN. Summary i n  ENGL. 

EXAMI NAT ION OF MINK (MUSTELA VISON) FED A SULPHURIC ACID 
PRESERVED F I SH S I LAGE DUR I NG LACTAT ION AND GROWTH PER I OD. 

I CL 1 N I CAL-CHEM I CAL EXAM I NAT I ON. 

J .S .  D. Pou l  sen, G. Jorgensen . 
When a p p l y i n g  l a r g e  q u a n t i t i e s  o f  s u l p h u r i c  a c i d  e n s i l e d  f i s h  feed  to  
m i n k ,  a  change  o f  t he  ac id -base  b a l a n c e  a n d  the  e l e c t r o l y t e  b a l a n c e  
i s  t o  b e  expec ted  (Pou Isen G Jorgensen,  1977). 

The  airn o f  t h e  p resen t  e x a m i n a t i o n  h a s  been t o  e v a l u a t e  t h e  c l i n i c a l  
a n d  c l i n i c a l - c h e m i c a l  changes  i n  m i n k  b y  l ong  term f e e d i n g  w i t h  a  su l -  
p h u r i c  a c i d  p r e s e r v e d  f i s h  feed  a n d  a n e u t r a l i z e d  s u l p h u r i c  a c i d  p rese r -  
v e d  f i s h  feed. 

The e x p e r i m e n t a l  m a t e r i a l  cons i s ted  o f  8  g r o u p s  of  m i n k s ,  f e d  a n d  t r e a t e d  
a s  i n d i c a t e d  i n  t he  Tab les  I a n d  I  l .  The ac id -base  b a l a n c e  was  exa-  
m ined  a t  10 weeks of age  a n d  once more be fo re  p e l t i n g  t oge the r  w i t h  
some c l  i n ica l -chemica  l  pa rame te rs .  

In a s h o r t  t ime,  g r o u p  7 (40% s i  l a g e )  h a d  to  b e  e x c l u d e d  o f  t h e  e x p e r i -  
ment d u e  t o  i n d i g e s t i o n .  

The  a p p l  i c a t i o n  o f  i n c r e a s i n g  q u a n t i t i e s  of s i  l a g e  h a s  h a d  a s i g n i f i c a n t  
i n f l u e n c e  on  t he  ac id -base  b a l a n c e  o f  t he  a n i m a l s .  The i n f l u e n c e  i s  
s t r o n g e r  i n  t he  acu te  s tage  o i  t he  10 weeks o l d  a n i m a l s  w h i l e  t h e  o l d e r  
a n i m a l s  may reduce  t he  r e a c t i o n  o f  the  i n f l u e n c e  of  the  a c i d  feed  on  
t he  homeostas is  o f  the  a n i m a l s .  



The  a p p l  i c a t i o n  of  the  a c i d  feed h a s  a  tendency t o  reduce  t he  hemog lob in  
a n d  t he  e r y t h r o c y t e  concen t ra t i on  (PCV) of the  a n i m a l s ,  p r o b a b l  y r e s u l t -  
i n g  f r om changed  o r g a n  f u n c t i o n s ,  c a u s i n g  a n  i nc rease  o f  t h e  number  
of cases w i t h  macroscop ica l  o r g a n  degenera t ions  (Pou lsen  & J ~ r g e n s e n ,  
1986).  

The  a l b ~ m i n / ~ I o b u l  i n  r a t i o  was changed  when a p p l  y  i n g  i n c r e a s i n g  q u a n -  
t i t i e s  o f  s i l a g e .  To ta l  p r o t e i n  i n  serum shows r e l a t i v e l y  h i g h  v a l u e s  
i n  t he  g r o u p ,  w h i c h  got  a  feed,  n e u t r a l i z e d  w i t h  sodium h y d r o x i d e .  
At t he  n e u t r a l i z a t i o n ,  a  l a x a t i v e  s a l t  h a s  been gene ra ted ,  p r o v o k i n g  
a  s u b c l i n i c a l  d e h y d r a t i o n .  The c a l c i u m  concen t ra t i on  in  serum i s  r edu -  
ced  i n  the  g roups  2-5. The magnes ium concen t ra t i on  i n  serum shows 
the  same tendency as  f o r  ca l c i um.  

The  enzyme a c t i v i t y  o f  ASAT, ALAT a n d  CK i s  i n c r e a s e d  i n  a l  l t h e  exper i -  
men ta l  a n i m a l s  cornpared t o  the  v a l u e s  of  o the r  an ima l s .  

Nord .  Vet .  Med.,  38, 90-105, 1986. 
4 t a b l e s ,  7 f i g s . ,  19 re ferences.  
I  n  ENGL. Surnmary i n  DANH. 

A u t h o r s '  summary .  

EXAMINATION OF MINK (MUSTELA VICON) FED A CULPHURIC ACID 
PRESERVED F I §H S I LAGE DUR I NG LACTAT ION AND GROWTH PER I OD. 

I I .  PRODUCTION AND PATHOLOGIC STUDIES COWRELATED TO RESULTC OF 
CL l N I CAL-CHEM l CAL STUD I ES- 

J . C . D .  Pou lsen ,  G. J ~ r g e n s e n .  

When f e e d i n g  a n  i n c r e a s i n g  q u a n t i t y  o f  s u l p h u r i c  a c i d  e n s i l e d  feed to  
m i n k  i s  was  ceen t h a t  the  pe rcen tage  of  the  b a r r e n  females i nc reased .  

The  m o r t a l i t y  changed,  too, a n d  was r e l a t i v e l y  h i g h  i n  some g roups .  
Thus  t h e  g r o u p s  3  a n d  8 h a d  a  r e m a r k a b l y  h i g h  m o r t a l i t y  r a t e  a f t e r  
w e a n i n g  o f  t he  k i t s .  

The  fema les ,  wh i ch  got  t he  most s u l p h u r i c  a c i d  e n s i l e d  feed  we re  l os i ng  
most w e i g h t  d u r i n g  the  l a c t a t i o n  p e r i o d .  However,  t he  g r o w t h  of  the  
k i t 5  t i I I  4 weeks of  age ,  showed a  no rma l  development  excep t  t he  k i t s  
o f  g r o u p  4, 7 a n d  8. When the  k i t s  were t a k i n g  u p  the  feed  themselves,  
t h e i r  g r o w t h  reduced p r o p o r t i o n a l l y  w i t h  the  s i l a g e  q u a n t i t y  added.  
The  pe rcen tage  d i f f e rence  i n  the k i t  w e i g h t  a t  8 weeks of  a g e  rema ined  
s t a b l e  t i i l  p e l t i n g  t ime. 

At s t a t i s t i c a l -  a n d  c o r r e l a t i o n  c a l c u l a t i o n  some r e l a t i o n s h i p  h a s  been 
e s t a b l  i shed  between t he  v a l  ues o f  some c l  i n i ca l - chem ica  l p a r a m e t e r s  a n d  
p r o d u c t i o n  d a t a  of  t he  e x p e r i m e n t a l  a n i m a l s .  I t  i s  obse rved  t h a t  the  
v a l u e s  o f  hemoglob in,  c a l c i u m  concen t ra t i on  i n  serum, ALAT a n d  CK i n -  
c reases  p r o p o r t i o n a t e l y  w i t h  the  b o d y  we igh t  a n d  the ALAT v a l u e s  i nc rea -  
ses w i t h  t he  l i v e r  we igh t .  Other  r e l a t i o n s h i p s  between t he  h e a r t  a n d  
k i d n e y  w e i g h t  w i t h  c l i n i c a l - c h e m i c a l  d a t a  were f ound .  F u r t h e r m o r e ,  a  
c o r r e l a t i o n  was f o u n d  between base  excess v a l u e s  a n d  the  pH o f  feed, 
magnes ium a n d  i n o r g a n i c  phospha te  concen t ra t  ions  i n  serum, ASAT a n d  
BASP. ASAT a c t i v i t y  was f o u n d  t o  b e  n e g a t i v e l y  c o r r e l a t e d  w i t h  o r g a n  
a n d  b o d y  w e i g h t ,  b u t  p o s i t i v e l y  c o r r e l a t e d  w i t h  base  excess. 

When s e p a r a t i n g  a n i m a l s  w i  t h  a n d  w i t h o u t  rnacroscopica l  l  y  p a t h o l o g i c a l  
o r g a n  changes  i t  was f o u n d  t h a t  a n i m a l s  w i t h o u t  p a t h o l o g i c a l  changes  
h a d  a h i g h e r  body  a n d  l i v e r ,  a n d  h e a r t  we igh t ,  b u t  less w e i g h t  o f  the 



k i d n e y s .  The  hemog lob in  concen t ra t i on ,  c a l c i u m ,  a n d  magnesium, a n d  
z i n c  c o n c e n t r a t i o n  i n  serum a n d  a c t i v i t y  o f  CK were a l s o  i nc reased  
whereas i n  cases w i  t t i  macroscopica l  l  y  f o u n d  o r g a n  changes i n i n o r g a n i c  
phosphate ,  a n d  copper  concen t ra t i on ,  a n d  a c t i v i t y  of ALAT a n d  BASP 
were i nc reased  . 
Nord.  Vet.-Med., 38, 106-1 18, 1986. 
5 t ab les ,  7  f i g s . ,  6 re ferences.  A u t h o r s '  summary 
I n  ENGL. Surnmary i n DANH. 

FLUID BALANCE QF MINK GIVEN MOIST QR DRY FEEDS. 

(blinkens vatskebalanc v i d  utfodring med vår- resp. lorrfoder)  . 
M a r i a  Nei l .  

D u r i n g  5 d a y s  feed  a n d  wa te r  i n t a k e s  were mon i t o red  a n d  u r i n e  a n d  fae-  
ces were co l l ec ted  d a i l y  f rom 12 h e a l t h y  ma le  s t a n d a r d  m ink  1 y e a r  o l d ,  
g i v e n  mois t  o r  commerc ia l  d r y  d i e t .  To ta l  i n t a k e  a n d  t o t a l  o u t p u t  o f  
f l u i d ,  a n d  t h u s  f l u i d  ba lance ,  were no t  a f f ec ted  b y  d i e t ,  b u t  w i t h  mo is t  
d i e t  80% of f l u i d  o u t p u t  was excre ted  a s  u r i n e ,  compared w i t h  52% f o r  
d r y  d i e t .  Spec ia l  a t t e n t i o n  to  s u p p l y  a n d  a c c e s c i b i l i t y  o f  d r i n k i n g  wa- 
t e r  a n d  to  p o s s i b l e  upse ts  i n  f l u i d  b a l a n c e  a n d  to  r e l e v a n t  d iseases a n d  
cond i  t i o n s  was  recommended f o r  m i n k  g i v e n  d r y  feed. 

~ å r a  P a l s d j u r ,  54, 10, 286-287, 1983. 
2  f i g s .  CAB-abst ract  , 

ENERGY REQUIREMENTC CIF THE FOX. 

(Raevens energiforsyning).  

Hans H e n r i k  M 0 l l e r .  

By  s t u d y i n g  l i t e r a t u r e  t he  requ i remen ts  f o r  t he  ma in tenance ,  r ep roduc -  
t i o n ,  l a c t a t i o n ,  f u r r i n g  a n d  g r o w t h  a r e  dec ided .  The ene rgy  r e q u i r e -  
ment f o r  t h e  d i f fe i -ent  man i f es ta t i ons  o f  I i f e  a r e  de te rmined  f r om the  
deposi  t amount  o f  ene rgy .  These r e q u  i rements  a r e  therea f  t e r  compared  
w i t h  f e e d i n g  t r i a l s  a n d  norms ment ioned  in the  l i t e r a t u r e .  From these 
compar isons  t h e  e n e r g y  norms of  ma in tenance ,  g r o w t h  of  pups ,  ges ta t  i o n  
a n d  l a c t a t i o n  a r e  de te rmined .  

M e t a b o l i z a b l e  e n e r g y  (ME)  i s  the  most common meacure of ene rgy  v a l u e  
i n  the  f e e d i n g  o f  f u r  an ima l s .  I t  h a s  been necessary t o  p u t  i n  a n  
es t imate  f o r  t h e  u t i l i z a t i o n  of  ME w h i c h  i s  t h e  connec t ion  between ne t  
ene rgy  (NE) a n d  ME. 

T h g - e e r g y  r e q u i r e m e n t s  f o r  ma in tenance  a r e  f o u n d  t o  b e  130 k c a l  ME/ 
k g  / d a y  f o r  foxes  w i t h  no rma l  ( l o w )  musc le  a c t i v i t y .  Wi th  t he  en- 
v i r o n m e n t a l  t empera tu res  f o u n d  i n  Denmark t h e r e  w i  I l  seldom be  a need 
f o r  e x t r a  e n e r g y  because of low tempera tu res .  Espec ia l  l y  if you  e n s u r e  
t h a t  t h e r e  a r e  good she l t e r  c o n d i t i o n s  f o r  t h e  foxes.  

Due t o  t h e  d i f f e r e n t  g r o w t h  c u r v e s  f o r  b l u e  a n d  s i l v e r  foxes  d i f f e r e n t  
energy  n o r n s  a r e  focind f o r  g r o w t h  of t h e  two  spec ies.  The ene rgy  norms 
of a  two  month  o l d  s i l v e r  f o x  a r e  f o u n d  t o  b e  4.6 k c a l  ME/g w e i g h t  
increase,  i n c r e a s i n g  to  9 .7  k c a l  M E / ~  a t  t h e  e n d  of  the  g r o w t h  p e r i o d .  
The p u p s  o f  a  b l u e  for, h a v e  a n  ene rgy  norm f r om the  age  two months  
e q u i v a l e n t  t o  a  one month o l d e r  s i l v e r  f o x .  



The e n e r g  y  r equ i remen ts  f o r  p regnancy  a r e  determine d  f r om the  deposi  t  
amount o f  ene rgy  i n  the foetus.  F o r  a  b l u e  f o x  w i t h  10 p u p s  t he  t o t a l  
amount o f  e n e r g y  i s  f o u n d  to  be  1735 k c a l  ME a n d  1239 k c a l  ME f o r  a  
s i l v e r  f o x  w i t h  5  pups .  

I n  the  f i r s t  t h r e e  weeks a l l  the ene rgy  s u p p l y  f o r  the p u p s  comes f r om 
the  m i l k .  G row th  of  the  pups  i n  t h i s  p e r i o d  g i v e s  a n  i n d i r e c t  e s t i r m t e  
f o r  the  m i l k  y i e l d  a n d  the  energy  requ i remen t  f o r  l a c t a t i o n .  When t h e  
p u p s  a r e  3-4 weeks o l d  they s t a r t  to  ea t  m a k i n g  i t  imposs ib le  to  sepa ra -  
te  food ea ten  b y  t he  p u p s  a n d  b y  t h e i r  mother .  The norms a r e  there -  
fo re  a  t o t a l  norm f o r  the pups  a n d  t he  mother .  Fo l  l o w i n g  ene rgy  norms 
a r e  set u p  f o r  l a c t a t i o n  i n  a d d i t i o n  t o  t he  ma in tenance  of  the  mother  f o x .  

10-day p e r i o d s  a d d i t i o n a l  ene rgy  p e r  p u p  d a i l y  ( k c a l  ME)  
of l a c t a t i o n  b l u e  f o x  s i  I v e r  f o x  

1st p e r i o d  5  O 70 
2nd  l' 1  O0 125 
3 r d  l' 150 180 
4 t h  I I 250 280 
5 t h  I I 350 300-350 
6 t h  l1 41 O 

I t l s  d i f f i c u l t  t o  set a  norm f o r  changes  i n  t he  we igh t  o f  g r o w n  u p  a n i -  
m a l s  d u r i n g  t h e  y e a r  because o f  t h e i r  d i f f e r e n t  m a t i n g  seasons. The 
energy  v a l u e  of  i nc reas ing /dec reas ing  w e i g h t  a r e  f o u n d  to  b e  8.2 k c a l  
ME/gram excep t  i n  t he  f u r r i n g  p e r i o d  where  i t l s  f o u n d  to b e  6.0 k c a l /  
g ram.  

Hovedopgave i P e l s d y r p r o d u k t i o n ,  K . V  .L., Denmark ,  1986. 
22 t ab les ,  5 f i g s . ,  77 re ferences,  62 p p .  A u t h o r l s  sunimary.  
I n  DANH. 

LIVER FUNCTIOM AND SOME HAEMATOb066CAb IND ICEC IN  POLAR FOXEC 
FED WITH PRECEWVED FQDDER. 

(CsynnoGE wat roby  i wybrane  w s k a s n i k i  hematologiczne u I isów 
p o l a r n y c h  zywionych k a r m a  konserwowana) .  

Henryk  B ieguszewsk  i ,  G razyna  Jaworska ,  Roman Szymeczko. 

The p u r p o s e  o f  t he  work  was to  de te rm ine  t he  i n f l u e n c e  of f r e s h  b l o o d  
s u b s t i t u t i o n  (15 p e r  cen t  o f  f odde r )  f o r  b l o o d  p r e s e r v e d  w i t h  sod ium ben-  
zoate a n d  s u l p h u r i c  a c i d ,  a n d  h a l f  o f  f r e s h  s l a u g h t e r i n g  g a r b a g e s  (30  
p e r  cen t  of feed  dose) f o r  ga rbages  p r e s e r v e d  w i t h  f o rma ldehyde ,  on  
l i v e r  f u n c t i o n ,  t ime of  b l ood  c o a g u l a t i o n  a n d  some haemato log ica l  i nd i ces .  
The s t u d i e s  were  c a r r i e d  ou t  a l t o g e t h e r  on  42 foxes.  There  was no t  
f ound  a n y  i n f l u e n c e  of  p reserved  f odde r  on  l  i v e r  f u n c t i o n  in re fe rence  
t o  sucrose metabo l  ism a n d  the  con ten t  o f  p r o p e r d i n  a n d  methaemoglob in 
i n  the b l o o d  of foxes. I t  was no ted  a n  i nc rease  ( s t a t i s t i c a l l y  no t  s i g n i -  
f i c a n t )  o:f s u l p h o b r o m p h t a l e i n e  compared w i t h  the  g r o u p  of con t ro l  foxes .  
The a p p l  i e d  c o n s e r v a t i v e s  d i d  not i n f  luence  t l i e  t ime of  b l ood  c o a g u l a t i o n .  

Medycyna  W e t e r y n a r y j n a ,  Po land ,  40, 3, 552-554, 1984. 
3  tab les ,  16 re fe rences .  A u t h o r s '  a b s t r a c t .  
I n  POLH. Summary i n  RUSS a n d  ENGL. 



FEEDING VOUNG FOXES WITH DIETC SUPPLEMENTED WITH 
SYNTHET I C AM I NO AC l DS. 

(Zywienie rnlodych lisów polarnych m zastosowaniem arninokwasów 
syntetycznych) 

I  r e n a  N a r u c k a ,  A n d r z e j  P o t k a n s k i ,  A l z b i e t a  P o t k a n s k a .  

The  p r e l  i m i n a r y  i n v e s t i g a t i o n s  on  supp lemen t i ng  t h e  d i e t  o f  p o l a r  fox  
w i t h  l y s i n e  a n d  m e t h i o n i n e  were c a r r i e d  o u t  on  120 foxes  d i v i d e d  i n t o  
6  g r o u p s  (20 a n i m a l s  in  each  g r o u p ) .  There  were  two  l e v e i s  of  s yn the -  
t i c  am ino  ac i ds .  In  t h e  g r o u p s  2 a n d  5 t he  d i e t  wac  supp lemented  w i t h  
0.06% me th ion ine  (58.49 g p e r  100 k g  feed)  a n d  0.20% of l y s i n e  (204.00 
g p e r  100 k g  f eed ) .  The  g r o u p s  3 a n d  6 were g i v e n  0.12% me th ion ine  
(116.80 g p e r  100 k g  feed)  a n d  0.40% of l y s i n e  (408.00 g p e r  100 k g  
f eed ) .  The g r o u p s  1 a n d  4 were con t ro l  g roups .  The an i r na l s  were g i v e n  
feed  a d  l i b i t u m .  

I n  t h e  p e r i o d  o f  e x p e r i m e n t  3.3% of t he  e x p e r i m e n t a l  a n i m a l s  d i e d ,  w h i l e  
in t h i s  age  g r o u p  16% o f  t he  an i rna ls  d i e d  in  t h e  f a r m .  T h i s  f a c t  w o u l d  
i n d i c a t e  t h a t  t h e  e x p e r i m e n t a l  d i e t  h a d  n o  n e g a t i v e  i n f l u e n c e  on h e a l t h  
o f  t h e  foxes.  

The  r e s u l t s  o b t a i n e d  d i d  no t  p e r m i t  a n y  r e l i a b l e  conc lus i on  conce rn i ng  
t h e  e f f ec t  of  t he  am ino  a c i d s  supplerrient on w e i g h t  g a i n  a n d  coa t  v a l u e ,  
because  t he  e x p e r i m e n t a l  foxes  were  t he  younges t  i n  t h e  f a r m  a n d  t h e i r  
coa t  was  no t  p r o p e r l y  m a t u r e  when a l l  a n i m a l s  were  e v a l u a t e d .  

The  i n v e s t i g a t i o n  d e s c r i b e d  was  o n l y  a  p a r t  o f  a  l a r g e  e x p e r i m e n t a l  de- 
s i g n  p l a n n e d  f o r  5  y e a r s ,  w h i c h  u n f o r t u n a t e l  y cou I d  b e  c o n t i n u e d .  

R o x z n i k i  Akademi  i Uol n i c z e j  w Poznan iu ,  Zoo techn i ka ,  P o l a n d ,  148/31, 
131-136, 1984. 
4  t a b l e s ,  3  re fe rences .  A u t h o r s '  summary .  
In  POLH. Summary in  ENGL a n d  RUCS. 

ARG I N I NE DEF I C I ENCY , HVPERAMMONEM I A AND REVE S SYNDROME 
IN FERRETS. 

Devend ra  R. Deshmukh,  P e e d i k a y  i l  E .  Thomas. 

Young  m a l e  f e r r e t s  deve loped  hyperammonemia  a n d  e n c e p h a l o p a t h y  s h o r t  l y  
a f t e r  e a t i n g  a  d i e t  l a c k i n g  in a r g i n i n e .  The  d i e t a r y  supp lemen ta t i on  
o f  a r g i n i n e  o r  i n t r a p e r i t o n e a l  i n j e c t i o n  of o r n i t h i n e  p r e v e n t e d  h y p e r -  
ammonemia a n d  s h o r t e n e d  t h e  d u r a t  i on  o f  e n c e p h a l o p a t h y  . Therefore,  
y o u n g  f e r r e t s  were  assumed to  b e  u n a b l e  to  meet t h e i r  o r n i t h i n e  needs 
f r o m  sources o t h e r  t h a n  a r g i n i n e .  A d u l t  f e r r e t s  d i d  no t  deve lop  h y p e r -  
ammonemia a n d  e n c e p h a l o p a t h y  a f t e r  e a t i n g  a r g i n i  ne - f ree  d i e t .  Because 
y o u n g  f e r r e t s  a r e  a l s o  s u s c e p t i b l e  to  human  i n f l u e n z a  i n f e c t i o n s ,  they  
were  f u r t h e r  tes ted  a s  a n i m a l  model of  R e y e ' s  syndrome.  R e y e ' s  synd ro -  
me i s  a  se r i ous  c h i l d h o o d  d i c o r d e r  t h a t  deve lops  f o l  l o w i n g  i n f l u e n z a  in- 
f ec t i ons  a n d  i s  c h a r a c t e r i z e d  in p a r t  b y  a n  e n c e p h a l o p a t h y  , hyperammo- 
nemia  a n d  e l e v a t e d  serum t ransarn i  nases.  I n y o u n g  f e r r e t s ,  concu r ren t  
a d m i n i s t r a t i o n  o f  a s p i r i n  w i  t h  human  i n f l u e n z a  i n o c u l a t i o n  a n d  a n  a r g i -  
n i ne - f r ee  d i e t  p r o d u c e d  syrnptoms s i m i l a r  to  those seen i n  humans  w i t h  
Reye ' s  syndro ine.  The f e r r e t  model a p p e a r s  t o  b e  u s e f u l  f o r  s 'cudy iny 
t h e  r o l e s  of v a r i o u s  e t i o l o g i c  a g e n t s  a n d  t h e i r  i n t e r a c t i o n s  in p r o d u c i n g  



Reye f  s s y  ndrome-I  i k e  d i s o r d e r s .  The ammonia metabol  ism i n  f e r r e t s  i s  
r ev i ewed  a n d  t h e  f e r r e t  model f o r  R e y e f s  syndrome a n d  i t s  a p p l i c a t i o n s  
f o r  the  b e t t e r  u n d e r s t a n d i n g  of  t i i i s  d i s o r d e r  i n  humans  a r e  d iscussed .  

L a b o r a t o r y  An ima l  Science, 35, 3, 1985. 
28 re ferences.  A u t h o r s f  a b s t r a c t .  
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Original Report 

Distribution of Pseudomonas 
Aeruginosa Serotypes from Mink and 
Fox in Finland. A Vaccination Trial 
in Mice 

Mal t i  Piil-oinen, College OS Veterinary Medicine and Leun-I,ii~n Iiinlikka, 
National Veterinary Institute 

Summary 
Thirtyeight isolates of I'seudomorzas aet-utginosa ori- 
ginating from cases of Iiaemorrhagic pneumonia in 
mink and 37 isolates originating from cases ofmetritis 
in farm raised fox were serotypecl by antisera (Difco) 
for O-antigens. Cerotype 0:6 was thc most common 
isolatecl Irom mink atid serotype 0:9 tlie most common 
from k)x. In addition, strains ol' serotype 0:7 were 
found in mink and oftypes 0:3, 0:4,0:5 and 0:6 infox. 

l 'he method of serotyping in wliich live bacteria 
were uscd typed more efYectively thari the method 
with autoclavecl bacteria. 

'Tlie bacterin type vaccine by serotype 0:6 and 0:7 
immunized effectively against the cliallenge by the 
homologo~~s straiiis Ir>iit gave 110 cross protection 
against each otlier in vaccination trials carried out iil 
mice. 

Tlie current classificatioii of I~s~li~lorr~orzas ar~-z/,qirzo~a 
strains iiito 17 serotypes according to so-called con- 
tinuous numl~ering system is based on differcrices in 
O-antigen. 

1~~~irrIorr~ot1cl.i U P I - I I , ~ ~ ~ I O J . I I  iiifections are ca~ising iinpor- 
tant economical problems oti f~ t r  animals iii  Finland. 
Haeinori,hagic pneumonia specificially produced by 
strains OS this commonly opportunistic Pse~cciorrzonas 
appears in form of yearly epideinics on Finnisli mink 
farms. 1~seltdon1otzu.t aeruginosu is often isolated also from 
cases pyoirietra of farm raised foxes in Finland. 

The serotyping of Finnish Pseudomirzas aeruginosa 
isolates from fur animals has earlier been done only 
occasionally. For a succesful vaccination, one is 
obligated to Itnow the serotypes appearing as 
patliogens oii the farin or in tlie area becaiise tlie 
a\railable eviclencc strongly suggests that thc 
protection Ir>y aqliired iininuiiity principally applies 
oiily for Iiorriologoits sti.aiiis. Preventioii ol' I,~p~clo- 
ttl«tia.c irifections tl-iro~igli \raccinatiori has gainccl ari 
importaiit role Ir>ecausc of' tlie well know11 ability 01' 
tliis I>actrriuin to live and inriltipl). outside tlie aiiiinal 
host and its \ w y  Iiigli resistente agaiiist desinfectanta 
and aritibiotics. 

Tlie aiin ol'tliis study Lvas to determiile tht. common 
serotypes of Pseudomonas nerugino.sa causing infectious 
deseases in farm mink and fos in Finland arid also to 
test the suitability of Diko antiicra set for serotyping 
the tlreudomonas aeruginosa isolates from these fur 
anirnals. Immunity caused by bacteriri type vaccincs 
prepared Srom strains of two difyerent serotypes 
isolated from mink was also st~idied I J ~  a vaccination 
trial in mice. 

Materials and methods 

I.solales: The material comprised 75 P. ae/-ugirzo.su 
isolates, 38 from cases of mink pneumonia and 37 from 
cases of fox metritis. Part of the fox isolates originated 
from artificially inseminated vixens. 

All the isolates were Si-om material sent to the 
National Veterinary Institute for diagnosis from fur 
farms in different parts of Finland. The majority of 
isolates from mink were from tlie years 1979-84. The 
oldest isolate originated from 1970. The isolates from 
fox were from the years 1981-84. P. ae?-uginosa isolates 
had been maintained on broth agar in a temperature 
of 4" C, and subcultured every 3-4 months. For the 
typing the strains were cultivated on blood agar 
Ir>efore transferring to bromthymol-blue lactose agar. 

~Yrrological tjging: The typing of the isolates was carriecl 
out with slide agglutination technique by using Difco 
antisera (Bacto-Psedomonas aeruginosa antisera set 
3081-32-8, Bacto-l'seudo~nona.,. aer~~qinosa antigen set 
3082-32-7). For tlie typilig 110th viable and autoclaved 
bacteria cells were ~tsed. 

I 'accinn/ion /t-ial: Two bacterin-type vaccines coii- 
sistirig ol' tlie serotypes 0:6 and 0:7 respectively were 
pepared at tlie National Veterinary Institute. Tlie 
vaccine strain was grown in Roux bottles on ineat 
a p r  for one day, at 37O C. 

Bacterial growth was harvested with carbol (0.5 %) 
inactivated in a water bath at 65' C, and with 0.05 W 



formalin. For production ofvaccine three P. ae]-uginosa 
strains all of the serotype 0:6 originating from mink 
were used. Similarly for productiori of vaccine B also 
three strains from mink were used, two of thern of the 
serotype 0:6 were the same as for vaccine A, and the 
third was of the serotype 0:7. 

Mice of NMRI-strain were vaccinated s.c. with 0.2 
ml of undiluted vaccine and 1:2, 1 :4 and 1 :8 dilutions. 
For the experiment with vaccine A two groups of ten 
mice were inoculated by each vaccine concentration 
besides whicli there were left two ~invaccinated 
control groups of 10 mice, comprising 100 mice 
altogether. For the trial with vaccine B three groups of 
l O rnice were vaccinated with each vaccine dilution, 
besides which there were three unvaccinated control 
groups, 150 mice altogetlier. 

At the time of vaccination the mice weighed 16 f 1 
gr. The mice were kepi in separate cages for each test 
group of 10. 

(,%allerlge: For the challenge, LD-50 doses for the 
suspension of those strains, ofserotypes 0:6 and 0:7, to 
be used were determined. The selected seven p. 
ae/-~1,yino.s~ strains were c~iltivated in broth, at a 
ternperature of 37' C for 24 hours. The  bacteria 
co~ints  were calculated from dilutions 1 O-' through 

by the plate count method inimediately before the 
inoculation. For each challenge strain, Gve groups of 

10 mice were infected with five serial dilutions, 
respectively. The inoculate was 0.5 ml of suspension 
and given i.p. The mice were observed daily for one 
week. LD-50 values were calculated by Reed-Muench 
method. The values varied between l ~ ~ . ~ - l ~ ~ . ~  
C ~ ~ / m o u s e  between the seven strains exarnined. 

The vaccinated animals were challenged 2 weeks 
after the vaccination. The inoculated dose was about 
50 X LD-50, which Lvas expected to kil1 80-100 %of the 
~invaccinatetl animals. The method for inoculation 
was thc same as hi- tlie LD-50 determination. 

Results 

,Idethor/ /ur srl-o~/)in,y: The serotyping results were 
exactly the same wether living or autoclaved I~acteria 
were used wlien isolates originating from mink were 
tested. About half, 18/37, of the isolates originating 
fi-om foxes gave identical serotypes in tests with living 
and autoclaved bacteria. For the remaining 19 
isolates results were dif'ferent, in that the isolate could 
be typed only by one of the methods and the other 
gave no specific results. Among these l 9  isolates 15 
were groupable only by using kvitli viable bacteria but 
tliey gave polyagglutination when autoclaved bac- 
teria were used (Table l ) .  

Sei-otype 

Mink Fox 

live 
c~iltiire 

autocl. 
cult~ire 

live autocl. 
c~iltrire cultiirc 

Total No 
ol' strains 



.Se)o!@e~: Table 1 gives the results for 0-serotypes. 
Serotype 0:6 was the most common among the isolates 
from mink. The only other serotype found from mink 
was 0:7. The three isolates which were serotyped as 0:7 
gave weak agglutination also with antiserum 0:8. 

The serotype 0:9 was the most common among 
isolates from fox when testing was carried out with 
living cells. Four other serotypes were found. In tests 
with living cells five out of 37 isolates gave 
polyagglutination and b u r  wcre non-groupable. 

When autoclaved bacteria were used only 40 % of the 
isolates from fox could be divided into a specific type. 

Vuccinalion 1-eszllts: Tables 2 and 3 give the results from 
the vaccination trials. Vaccine A which contained 
only serotype 0:6 gave 90-100 90 protection against 
challenge by serotype 0:6 strains, but no protection 
against serotype 0:7 strain. 

Vaccine B containing strains of serotypes 0:6 and 
0:7 gave 90-100 % protection against (:liallenge by 
both serotypes, wlien applied singly or jointly. 

' 7 -ub l~  2. I'roiecii~~e c/jiicl in ttiicr ~iurcit2a1erl zc,i/h l'sez~riunic~na.~ ael-u,qino.,n ~ero!ipe G uaccinr unrl chullen,yrtl 
ieillz 1'. net-u,.yinusu .~er-u!)~)e.s G or 7. 

Vaccine Vaccine 
serotypc diliition 

l : ]  
1 :2 
1:4 
l :8 

Control 

Challenge Siirvivalsi 
serotype total 

6 IOi10 
6 9/10 
6 10/10 
6 10/10 
6 1/10 

Protection 
t% 

\'acciiie \:accine Cliallengc Siirvivals/ 
serotype cliltition serotype total 

0:6 antl 0:7 l : ]  li 10/10 
>> l :2 6 10/10 
>> 1:4 6 l o i l 0  
,> l :8 G 10/10 

Coritrol G 0/10 
(unvacciiiatecl) 

O:6 and 0:7 ] : l  
>> 1:2 
>> 1 :4 
,> l :8 

Control 
(iiiivaccinaterl) 

0:li and 0:7 l : ]  t i  anii 7 1O/10 
,> 1:2 G antl 7 9/10 
>> 1 :4 6 and 7 9/ 1 O 
>> 1 :8 6 and 7 I0 10 

Cc)~~trol G and 7 O/ 1 O 
(iiii\~acciiiatcd) 

Pïotection 
"G 

1 O0 
1 O0 
l O0 
1 O0 

O 



Discussion 

.\lethed: Tlie serotyping witli viable bacteria is simple 
and less time-consuming than the method with 
autoclaved bacteria. In the present study, addi- 
tionally more isolates were serotyped with viable cells 
than with autoclaved cells. In cases in which both 
methods were succesf~illy applied the results Mere 
identical. The method with living I~acteria thiis was 
110th easier to Lise and more elfective than the otlier 
method i r i  conditions of this study. In addition, 
I'.scudomona.s isolates which are nongroupal~le or 
polyagglutinable for viable I~acteria might I)e 
typeable witli autoclaved cells. 

TIiis typing method of 1'. aer.u,yiizosz is based on heat 
stable O-antigens. It is possible that the surface 
struct~ire of the cell wall and capsular s~il~stances 
could prevent O-agglutination with living cells. Long 
incubation times allow the formation of the named 
substances. 

Therefore the incubation time sliould not exceed 
24 Iiours. The same pheriomen is noticed in so-called 
mucoid strains, which coinmonly occur in clironic 
infections (Homma 1979, Bergaii and H0iby 1975). In 
tliis material mucoid strains were not rioticed, maybe 
because of relatively long laboratory histories of the 
strains ancl of in vitro excisting press~ire to nonmucoid 
variants (Bergan and H0iby 1975). Usually tliis 
inhibiting cffect will disappear alker cells are 
autoclaved or washed. It remairis unclear wkiy a great 
n~imber of isolates originating from fox could Ile typed 
witli living cells Ij~it not with autoclaved cells. We 
have not found observations on sucli a phenornen on 
reported in the literature. 

,\Pi-u!~f)~.s: According to otlier studies serotype 0:6 is the 
most conimon on mink all over the world. Long and 
Gorliain (1981) found in their material that 75 % out 
ol' 47 isolates from mink i USA and Canada in the 
years 1975-78 belonged to serotype 0:6. In tliat 
niaterial they fo~incl also serotypes 0:2, 0:5, 0:5, 0:8, 
0:9 and 0:16. In corresponding material kom Japan 
also, ser.otype 0:G lias been the dominating one. 

'I'lie prevailing serotype in Norway and Sweden has 
Ileen 0:6 and in addition to that also serotypes 0:7 and 
0:8 have Leen found. 

Iri tliis E'innish collection ol' 1'. aer-igirzo.sa isolatcs 
from mink covering a period of many years only two 
serotypes 0:6 and 0:7 werc presented. It is known that 
typed:7 and 0:8 give cross agglutination (Berche et al 
1979). The three isolates froin mink in this study 
whicli wcre scrotyped as 0:7 gave weak agglutination 
also with antiserum 0:8. 'Tliis is noted also by the 
manufacturer of tlie antisera. 

In the literat~ire coiiccriiing tlie typing of 1'. 
rr~r.ii~yii?o.\a isolates of fox, only one Danish st~icly was 
folind, I > ~ i t  the typing is Ilased ori pyocyanins (Gierldf 
1980) not on 0-anligens. 

The Si-ecliiency of serotype 0:9 is surprisingly high, 
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ca. 57 %, among the isolates from foxes. Among the 
human P. ae~uginosa isolates the freqiience of serotype 
0:9 is 1 to 10 % and in material isolated from a 
collection of different animals, other than fox, the 
portion of serotype 0:9 is only about 3 % (Lányi and 
Bergan 1978). 

One explanation for the high frequence of serotype 
0:9 in tliis particular material is that 19 out of21 of this 
serotype originated kom the same fox larm. From this 
p~u-tic~ilar larm came 59 O/o ol' all isolates from foxes 
referred to in this sttidy. 'l'his farm provided 22 
isolates; oiit of thein 19 were serotype 0:9, two were 
polyagglutivc and one non groupal~le. 

When more tlian one 1'. clet-rrgino.scr isolate was 
serotyped from the same mink or fox farm i t  was found 
that they were usually of tlie same serotype. The only 
exception was the big fox farm where serotype 0:9 
predominated arid where polyagglutinable and non- 
groupable serotypes were also founcl. It is possible that 
the polyagglutinable isolates during sul~culturing 
have clianged in vitro from 0:9 to polyagglutinable. 
Such serotype chariges have I~cen noted in vitro and 
even in vivo (Bergan and H ~ i l ~ y  1975, Lányi and 
Bergan 1978). Based o11 this study it seems that 1'. 
aerugino.,cr outbreaks on mink and fox farms are caused 
by one serotype »n a particular farm duriiig an 
epidemic. 

In the culiures studiecl tlie nuinbers of' non- 
groupable and polyagglutinal~le isolates correspond 
with tliose from other studies where the numbers of 
polyagglutive isolates have been O to l 3  76 and the 
nurnbers ofnon-typeable O to 38 % (Lányi and Bergan 
1978). With our Finnisli isolates typed as viable cclls, 
polyagglutination was 13 "lo and non-groupable 
isolations 11 %, arid thcy were foiind only amorig 
isolates from foxes. 

Serotypes 0:6 and 0:7 gave no cross protection 
reactions in tliis study done with mice. Berclie \,viih 
coworkers (1979) fo~ind the same result in their study 
elren when they used purified lipopolysaccarid 
vaccine. 

Accorcling to Fisher (1974) the efficacy of 
polyvalent vaccine was weaker against each serotype 
than that of tnonovalent vaccines. Tlie results korn 
this study do not give support to that opinion as 
regards Ijivalence but tlie checking of this detail woulcl 
require a more exact rneas~iririg of immunity in 
vaccinatecl ariirnals. 

'I'he factors connected witli epidemics of haeinor- 
rhagic pneumoiiia in mink arc not all clarified. In 
Finland the epidemics are usually seen during 
autumn and cold weather. Feeds and faeces have also 
been pointed out as possible vehicles and sources of 
infection for mink epidemics (E. Smeds personal 
communication). 

111 Finland 300.000-600.000 ininks ase vaccinated 
yearly against 1'. ~zet-ir,yitzo.)n infection. The correlation 
I~etween the inouse potcricy test and I'.seurl»)iz«nr~s 
vaccine Sor mink remairis open. According to the 



experience gained in Finland and opinion formed by 
the authors during production and evaluation of 
Pseudonzonas vaccines, mice may quite reliably be used 
for eficacy testing of Pseudonzonas vaccine. 

The practical conclusion from the present study is 
that Finnish P. ae~uginosa vaccine for mink should 
contain a t  least serotypes 0:6 and 0:7. 
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MUCH OF THE INCREASED IgG I N  ALEUT IWN DICEACE OF MINK I S  
V I RAL ANT I BODY. 

D a v i d  D. Po r te r ,  Helen G. Po r te r ,  A u s t i n  E.  L a r s e n  

A l e u t i a n  d isease (AD) i s  caused b y  a  p e r s i s t e n t  i n f e c t i o n  of m ink  w i t h  
a n  autonomous p a r v o v i  r u s .  Chron i c a l  l y  i n f ec ted  m i n k  deve lop  w idesp read  
p lasr ; iacyctos is ,  a  m a r k e d  e l e v a t i o n  of t h e i r  serum IsG,  a n d  immune com- 
p l e x  d isease.  ,4 s u b s t a n t i a l  f r a c t i o n  of  the  IgG i n  t he  serum of  m i n k  
w i t h  A l e u t i a n  d isease may  be  s p e c i f i c a l l y  abso rbed  b y  mono layer  c e l l  
c u r l t u r e s  i n fec ted  w i t h  A l e u t i a n  d isea .sev i rus .  The  maximum percen tage  
o f  a b s o r p t i o n  of IgG f o u n d  was 81% i n  a  m i n k  w i t h  5.4 g /d l  of IgG. 
M i n k  w i t h  the  monoclonal  gammopathy of A l e u t i a n  d isease  h a d  a  p a r t i c u -  
l a r l y  l a r g e  pe rcen tage  of  the  IgG absorbed .  The pe rcen taye  of IgG ab-  
so rbed  f rom serums of  m i n k  w i t h  a l e u t i a n  d isease i s  d i r e c t l y  p r o p o r t i o n a l  
t o  t he  serum IgG l eve l  a n d  to  the  A l e u t i a n  d isease  v i r a l  a n t i b o d y  t i t e r .  
The  amount of IgG w h i c h  c a n  b e  absorbed  b y  i n f e c t e d  c e l l  mono layers  
i nc reases  d u r i n g  t he  cou rse  o f  expe r imen ta l  i n f e c t i o n ,  a n d  the  abso rp t i on  
i s  in imunoIog ica I Iy  s p e c i f i c .  Thus, i t  a p p e a r s  t h a t  much of the  h y p e r -  
gamrnag lobu l inemia  i n  m i n k  w i t h  A l e u t i a n  d isease  rep resen ts  v i rus -spe-  
c i f i c  a n t i b o d y .  

J. o f  E x p t .  Pa tho logy ,  1 ,  2,  79-88, 1984. 
3 f i g s . ,  3 t ab les ,  30 re fe rences .  A u t h o r s '  a b s t r a c t  . 

ANALYCIC OF A L E U T I A N  DISEWCE VIRUS INFEGTION IN  V I T R O  AND 
IN VIVO:  DEMONSTRATION OF ALEUTIAN DISEASE VIRUC DNA IN  

TICCUEC OF INFECTED MINK. 

I t i a r s h a l l  E. Bloom, R i c h a r d  E. Race, Bent Aasted,  James B. W o l f i n b a r g e r .  

A l e u t i a n  d isease v i r u s  ( A D V )  i n fec t i on  was a n a l y z e d  i n  v i v o  a n d  i n  v i t r o  
t o  compare  v i r u s  r e p l i c a t i o n  i n  c e l l  c u l t u r e  a n d  i n  m i n k .  I n i t i a l  e x p e r i -  
ments  compared c u  l  t ~ i r e s  o f  C rande l  l  fe1 i n e  k i d n e y  ( C R F K )  ce l  I s  i n f ec ted  
w i t h  t h e  a v i r u l e n t  ADV-G s t r a i n  o r  the  h i g h l y  v i r u l e n t  U t a h  I  ADV. 
The  numbet- of ADV- in fected c e l l s  was es t imated  b y  c a l c u l a t i n g  the  per -  
cen tage  of c e l l s  d i s p l a y i n g  ADV a n t i g e n  b y  immunof luorescence ( ! F A ) ,  
a n d  seve ra l  pa rame te r5  of  i n f ec t i on  were de te rmine  . I n f e c t e d  cel I s  con- ?! 
t a i n e d  l a r g e  q u a n t i t i e s  o f  v i r a l  DIJA (more t h a n  10 genomes p e r  i n fec ted  
c e l l )  a s  es t imated  b y  do t -b lo t  DNA-DNA h y b r i d i z a t i o n ,  a n d  much of the 
v i r a l  DMA, when a n a l y z e d  b y  Couthern b l o t  h y b r i d i z a t i o n ,  was f ound  
t o  b e  o f  a  4.8-ki  l o b a s e - p a i r  d u p l e x  monomeric r e p l  i c a t i v e  f o rm  (DM DNA). 
Fu r the r i no re ,  the  c u  I  t u r e s  con ta ined  7  to  67 f  luorescence- for rn ing u n i t s  
(FFU)  p e r  i n f  c t e d  ce l  l ,  a n d  the ADV genome p e r  FFU r a t i o  r a n g e d  be- F 
tween 2 x  10 . F i n a l l y ,  the  p a t t e r n  of  v i r a l  a n t i g e n  detected b y  IFA 
was  c h a r a c t e r i s t i c a l  I y  n u c l e a r ,  a l  though cy  t op lasm ic  f  luorescence was 
o f t e n  f o u n d  i n  t he  saine c e l l s .  Because no  d i f f e r e n c e  was no ted  between 
t he  two v i r u s  s t r a i n s  when c u l t u r e s  c o n t a i n i n g  s i m i l a r  numbers  of in fec -  
t ed  ce l  I s  were compared ,  i t  seemed t h a t  b o t h  v i r u s e s  b e h a v e d  s i m i l a r l y  
i n  i n f ec ted  c e l l  c u l t u r e .  These d a t a  were used  a s  a  b a s i s  f o r  the  ana-  
l y s i s  o f  i n f e c t i o n  of  m i n k  b y  v i r u l e n t  U t a h  I  ADV. Ten d a y s  a f t e r  i n -  
f e c t i o n ,  the h i g h e s t  l e v e l s  of v i r a l  BNA were de tec ted  i n  sp leen  (373 ge- 
nomes p e r  c e l l ) ,  mesente r i c  l ymph node (MLN; 750 genomes p e r  c e l l ) ,  
a n d  I i v e r  (373 genomes p e r  c e l l ) .  I n  m a r k e d  c o n t r a s t  to  i n fec ted  CRFK 
ce l  I s ,  t he  p redominan t  spec ies of ADV DNA i n  a l  l t i ssues  was s i ng le -  
s t r a n d e d  v i r i o n  DPJA; howeve r ,  4.8-ki  l obase -pa i r  DM DNA was f ound  i n  



MLN a n d  sp leen.  T h i s  o b s e r v a t i o n  suggested t h a t  MLN a n d  sp leen  were 
s i t e s  o f  v i r u s  r e p l i c a t i o n ,  b u t  t h a t  the  DNA found  i n  l i v e r  r e f l e c t e d  se- 
q u e s t r a t i o n  of v i r u s  p roduced  e lsewhere.  A f i n a l  set of expe r imen ts  exa-  
m ined  MLN taken  from n i n e  m i n k  10 d a y s  a f t e r  U tah  I  ADV i n fec t i on .  
Al  I  o f  the  nodes con ta ined  ABV DNA (46 t o  750 genomes p e r  c e l l ) ,  a n d  
a l t h o u g h  s i ng le - s t r anded  v i r i o n  DMA was a l w a y s  the most a b u n d a n t  spe- 
c ies ,  DM DNA was observed.  A l l  o f  t he  l ymph  nodes c o n t a i n e d  v i r u s  
i n f e c t i o u s  f o r  CRFK c e l l s ,  b u t  when tl-ie genome p e r  FFU r a t i o  was c a l -  
c u l a t e d ,  v i r u s  f rom the  l y m p h  nodes r e q u i r e d  a lmost  1,000 t imes  more 
genomes t o  p roduce  a n d  FFU t h a n  d i d  v i r u s  p r e p a r e d  f r om i n f e c t e d  c e l l  
c u l t u r e s .  Fur thermore ,  a l t h o u g h  t he  presence of  DM DNA i n d i c a t e d  t h a t  
v i r u s  r e p l i c a t i o n  w a s o c c u r r i n g  i n  these MLNs, n o  c e l l s  e x h i b i t i n g  c h a r a c -  
t e r i s t i c  n u c l e a r  ADV a n t i g e n  c o u l d  b e  i d e n t i f i e d  b y  IFA p e r f o r m e d  on 
f r ozen  sect ions.  Taken  toge ther ,  these exper iments  sugges ts  t h a t  mesen- 
t e r i c  l y m p h  node was a t a r g e t  o r g a n  f o r  ADV r e p l i c a t i o n ,  b u t  t h a t  the  
number  o f  ce l  I s  a c t u a i  l  y  r e p l  i c a t i n g  v i r u s  was p r o b a b l  y  smal l .  

Journ .  o f  V i r o l o g y ,  55, 3, 696-703, 1985. 
3 t a b l e s ,  4 f i g s . ,  35 re ferences.  A u t h o r s '  a b s t r a c t .  

SAFETY AND IMMUNQGENIC VALUE OF THE VACCINE5 AGAINST 
BBTUL I SM AND B I CTEMPEW C I MULTANEOUCLY ADM I N I STERED TO 

THE MINK, 

Jerzy Go rsk i ,  Jerzy Motz. 

The sa fe t y  a n d  e f fec t i veness  of  vacc ines  used a g a i n s t  b o t u l  i sm ( N o r v a c  
C )  a n d  d is temper  ( C a n i v a c  F )  p r o d u c e d  b y  Biowet  B i o l o g i c a l  L a b o r a t o r i e s ,  
P u l a w y  h a v e  been e v a l u a t e d .  These vacc ines  were used i n  m i n k s  a n d  
po leca t s  e i t h e r  s i rnu l taneous ly  o r  o v e r  the  t ime i n t e r v a l  o f  2-3 weeks. 
The s imu l t aneous  v a c c i n a t i o n  p r o v e d  t o  b e  the  ca fe  o p e r a t i o n  t h a t  gua -  
r a n t e e d  a t  leas t  the  same h i g h  degree  of  immun i ty  a s  t h a t  done i n  a  
t r a d i  t i o n a l  way i .e. f  i r s t  b y  v a c c i n a t i o n  a g a i n s t  b o t u l  ism a n d  then  
a g a i n s t  d is temper .  

B u l l .  vet .  l n s t .  P u l a w y ,  27, 1-4, 16-22, 1984. 
2 t a b l e s ,  19 re ferences.  Au tho rs '  summary .  

MQRPHB-PATOGENES I C OF ENCEPHALQMALAC I A I N FOXES. 

Junko  A r a k i .  

There  was  a n  o u t b r e a k  o f  t he  n e u r o l o g i c a l  d isease,  b y  w h i c h  abou t  260 
s i l v e r  foxes  d i ed ,  a t  a  f o x  f a r m  s t o c k i n g  abou t  CCO s i l v e r  foxes  i n  cen- 
t r a l  H o k k a i d o  i n  s p r i n g  1983, 7  a f f ec ted  s i l v e r  foxes ( l e s s  t h a n  1 week 
old-3 y e a r s  o l d )  were examined  h i s t o p a t h o l o g i c a l  l y .  

F i n d i n g s  r e v e a l e d  sca t t e red  o r  disserni n a t e d  ischemic n e r v e  ce l  l  necrob io -  
ses a n d  b i  l a t e ra l - symmet r i ca l  i schemic  f oca l  necroses o r  ma l  a c i a s  ( b i  l a -  
t e ra l - symmet r i ca l  po l  ioencephaIo rna Iac ia )  i n  the  p rosencepha l  i c  co r t i ces ,  
mesencephal ic  n u c l e i ,  n u c l e i  o f  tl-ie p o s t e r i o r  b r a i n  stem a n d  c e r e b e l l a r  
c o r t  i ces. 

The s m a l l  a n d  m inu te  a r t e r i o l e s  i n  t he  meninges o v e r l y i n g  t he  n e c r o t i c  
o f  m a l a c i c  foc i  f r equen t  l  y  showed edematous swel l  i n g  a n d  loosen ing  (m i -  
c r o v a s c u l a r  a l t e r a t i o n s )  . The n e r v e  b u n d l e s ,  i n c l u d i n g  t he  v a s c u l a r  
ne rves ,  i n  the  meninges of  t he  c e r e b r a l  b a s i s  a n d  g y r i  o n l y  sometimes 
showed degene ra t i on  of  axons .  



Mesothel  i a l  pro1 i f e r a t i o n  was observed  f r equen t  l  y  i n  the  c e r e b r a l  men inges  
a n d  o p t i c  n e r v e  sheaths,  a n d  less f r e q u e n t l y  i n  the  s p i n a l  d u r a l  sheaths,  
occas iona l  m u l t i n u c l e a r  g i a n t  cel l  f o rma t i on  of mecothel i a l  ce l  I s  was a l s o  
f ound .  

G e n e r a l l y ,  t he  specimens r e v e a l e d  s l i g h t  Ieukomye lodegenera t ion ,  w h i t e  
mat  t e r  degenera t  ion  i n  the p o s t e r i o r  b r a i  n  stem a n d  op t  i c  n e r v e  degenera-  
t i o n .  

Feeb l y  e o s i n o p h i l i c  i n c l u s i o n  bod ies  were seen in the  n e r v e  c e l l s  o f  t h e  
p o s t e r i o r  b r a i n  stem f rom one f o x  o f  less t h a n  one week o l d .  E lec t ron  
m ic roscop i c  exam ina t i on  r e v e a l e d  t he  i n c l u s i o n s  to  be  " f  i n e - p a r t i c l e  ag -  
g r e g a t i n g  s t r uc tu res "  ( i n c l u d i n g  p a r t i c l e s  of  13-14 nm i n  d i a m e t e r ) .  

Morpho-pathogenesis :  The ischemic changes  i n  the  b r a i n  were c o n j e c t u r e d  
t o  b e  d u e  t o  neurogen ic  l oca l  f u n c t i o n a l  d i s t u r b a n c e s  i n  t he  b l o o d  cu rcu -  
l a t i o n .  

Causa1 pa thogenes is :  G ian t  c e l l  f o r m a t i o n  of  the  men ingea l  meso the l ium,  
n e u r o n a l  cy top lasm ic  i n c l u s i o n s  ( " f  i ne -pa r t  i c l e  a g g r e g a t i n g  s t r u c t u r e s " )  
i n  t he  p o s t e r i o r  b r a i n  stem a n d  basoph i  l  i c  i n t r a n u c l e a r  a n d  c y t o p l a s m i c  
i n c l u s i o n s  i n  the  h a i r  m a t r i c e s  s h o u l d  no t  be  i g n o r e d  i n  i n v e s t i g a t i n g  
t h e  causa1 genesis  of the d isease.  

Jpn.  J. Vet. Res., 33, 1/2, 1985. 
A b s t r a c t  o f  thes is .  
On l  y  a b s t r a c t  rece ived .  

A u t h o r ' s  a b s t r a c t .  

MALIGNANT F IBROUS HICTIOCYTOMA IN  A FOX, 

Y u k i o  F u j i m a k i ,  Masah i ro  Sug iyama,  Masae Isoda .  

A m a l i g n a n t  f i b r o u s  h is tocy toma (MFH) a p p e a r i n g  i n  t he  f o r e l e g  o f  a  
f o x  was shown t o  be  composed m a i n l y  o f  s t o r i f o rm ,  p l eomorph i c  a n d  fas -  
c i c u l a r  a reas .  E lec t ron  microscopy demons t ra ted  f i b r o b l a s t i c  a n d  h i s t i o -  
c y t i c  c e l l s  a s  we l l  a s  g i a n t  c e l l s ,  xan thoma  c e l l s  a n d  u n d i f f e r e n t i a t e d  
mesenchymal  ce l  Is .  The ex is tence  of  u n d i f f e r e n t i a t e d  mesencymal ce l  I s  
sugges ted  t h a t  MFH i s  o f  u n d i f f e r e n t i a t e d  niesencymal ce I I  o r i g i n  w i t h  
a  b r o a d  f i b r o b l a s t i c  a n d  h i s t i o c y t i c  spec t rum.  

Jpn.  J. Vet. Sc i . ,  47, 1 ,  147-150, 1985. 
6 f i g s . ,  16 re ferences.  A u t h o r ' s  a b s t r a c t .  

TREATMENT OF BRBNCH I AL CAP I LLAR I A§ I C I N AWCT I C FOXES 
WITH FENBENDAZOLE. 

R.E. B r a n n i a n .  

At Kansas  C i t y  Zoo, M i s s o u r i ,  USA, i n  J u l y  1980, 1 ma le  a n d  2 fema le  
A lopex  l a g o p u s  i n fec ted  w i  t h  Capil l a r i a  a e r o p h i  l a  were unsuccess fu  l  l y  t r ea -  
t e d  w i t h  o r a l  levamiso le  13 mg/kg  f o r  7  d a y s .  One week f o l l w o d i n g  ces- 
s a t i o n  of  levarn iso le  t r ea tmen t ,  the foxes  were t r ea ted  o r a l l y  w i t h  fenben-  
d a l z o l e  a t  30 mg/kg  f o r  2  d a y s .  T h i s  t rea tment  was repea ted  a t  2-week 
i n t e r v a l s  f o r  a  t o ta l  o f  4 t rea tments .  D u r i n g  the course  of  t h i s  t r e a t -  
ment ,  t he  foxes  improved  m a r k e d l y  w i t h  the even tua l  r em iss ion  of  a l l  
r e s p i  r a t o r y  s i g n s  a n d  a r e t u r n  to  no rma l  ac t  i v i  t y  a n d  appea rance .  
The foxes  rema ined  asymptomat ic  u n t i  l A p r i l  1982 when c o u g h i n g  ep isodes 
r e c u r r e d .  Faeca l  a n d  spu tum exami  n a t i o n  r e v e a l e d  C. a e r o p h i  l a .  Fen- 
bendazo le  was a g a i n  used  success fu l l y  t o  t r e a t  the  foxes.  

J, Zoo An.  Med., 16, 66-68, 1985. 
1 t a b l e ,  8 re ferences.  



R.C.A. Thompson, W.L. N icho las ,  M.J. Howe l l ,  L .M.  Ku rna ra t i l ake .  

The f i n d i n g  of  a d u l t  E.  g r a n u l o s u s  i n  a  Vu lpes  v u l p e s  f r om New South 
Wales, A u s t r a l i a ,  i s  d iscussed  i n  r e l a t i o n  t o  t he  r o l e  of foxes  a s  d e f i n i -  
t i v e  hosts .  

A u s t r a l  i a n  Vet. J o u r n a l ,  62, 6, 200-201 , 1985. 
16 re ferences.  CAB-abst ract .  

TRICHOPHYTON INFECPIBN IN  NUTRIA.  

A. Kh.  S a r k i s o v ,  L . I .  N i k i f o r o v ,  A,M. L i t v i n o v .  

When 522 Myocas to r  coypus,  aged  3-6 months a n d  a f f ec ted  b y  r i n g w o r m  
of  v a r y  i n g  degrees of sevei-i t y ,  were inocci l a t e d  w i  t h  "Mentavak"  T r i cho -  
p h y t o n  men tag rophy  tes vacc ine ,  the  d u r a t  i o n  of  the  d isease  was sho r tened  
c o n s i d e r a b l y  i n  compar ison  w i t h  u n t r e a t e d  a n i m a l s .  P r o p h y l a c t i c  v a c c i -  
n a t i o n  a t  45 d a y s  of  age ,  repea ted  7-10 d a y s  l a t e r ,  p ro tec ted  coypu  f r o m  
n a t u r a l  a n d  e x p e r i m e n t a l  i n f ec t i on  f o r  a t  leas t  2  yea rs .  A v a c c i n a t i o n  
p rogramme on  some f u r  f a rms  reduced  t he  i nc i dence  of r i n g w o r m  f rom 
20-40% t o  0.1 7%. 

V e t e r i n a r i y a ,  Moscow, USSR, 5,  48-49, 1985. 
I  n  RUSS. CAB-abst ract  . 

CARR IER-STAVE OF SALMONELLA C$, IN  TWE INTERNAL ORGANS AND 
MEDULLA OBLONGATA IN BLUE FOXEC. 

(Nosicielstwo paleemek Salmonella w narzadach wewnetrznych i 
rdzen i u pi-zed l yzsnym u piesaków ) , 

Wies lawa Szpak iew icz .  

The ca rcasse  o f  b l u e  foxes  were exam ined  f o r  t he  c a r r i e r - s t a t e  o f  Salmo- 
n e l l a  sp .  i n  y e a r s  1978-1982, One h u n d r e d  a n d  f i f t y  two foxes  of  a  l a r -  
ge  s c a l e  f a r m  a n d  121 f r om i n d i v i d u a l  f a r m s ,  a n d  bes ides  90 dead  foxes  
were tested.  The  samples of  i n t e r n a l  o r g a n s  a n d  m e d u l l a  o b l o n g a t a  were  
p l a t e d  on  n u t r i e n t  med ia  a n d  a l s o  on  O s b o r n e t s  b r o t h  medium w i t h  man- 
n i t o l  a n d  b lood .  I n  foxes  f rom the  l a r g e  sca le  f a r m  b a c t e r i a  o f  Salmo- 
n e l l a  sp .  were  f o u n d  i n  36 cases (23.6) i n c l u d i n g  8 cases (5.2%) f r om 
m e d u l l a  o b l o n g a t a .  Most o f ten  S. i s a n g i  (17 cases)  was i so la ted .  I n  
foxes f rom i n d i v i d u a l  f a rms  S, d u b l i n  was no ted  i n  two cases o n l y  
(1.65%). The  s t r a i n s  of  Sa lmone l la  wei-e i s o l a t e d  f r om the m e d u l l a  ob lon-  
g a t a  a f t e r  p r i o r  c u l t i v a t i o n  in b r o t h  medium w i t h  m a n n i t o l  a n d  b l o o d ,  
a n d  l a t e r  o n  BG medium. 

Medyzyna  W e t e r y n a r y j n a ,  41, 4, 205-206, 1985. 
1  t ab le ,  15 re fe rences .  A u t h o r ' s  a b s t r a c t .  
I n  POLH. Summary i n  ENGL a n d  RUSS. 



MEASLEC VIRUS ENGEPHALITIS IN FERRETC AS A MODEL FOR 
CUBACUTE SCLEROSI NG PANENCEPHAL I T I C. 

H a l l d o r  T h o r m a r ,  P a n k a j  D. Mehta, Marc. W .  B a r s h a t z k y ,  Hannah R .  B rown.  

Young adu l :  f e r r e t s  were used  as expe r imen ta l  a n i m a l s  to  s t u d y  s u b a c u t e  
sc l e ros ing  panencepha l  i t i s  (SCPE) . When ce l  I s  i n f ec ted  w i  t h  ce l  l -assoc ia -  
t ed  measles v i r u s  s t r a i n s  i so la ted  f r om §SPE p a t i e n t s  were i nocu  I a t e d  
i n t e r c e r e b r a l  l  y  ( i  c  ) i n t o  f e r re t s ,  they  deve loped  a n  acu te  encepha l  i t i s  
a n d  d i e d  w i t h i n  1 t o  3 weeks w i t l i ou t  de tec tab le  a n t i b o d y  f o r m a t i o n .  
Immun iza t i on  w i t h  l i v e  measles v a c c i n e  5 weeks be fo re  i . c .  i n o c u l a t i o n  
changed  t he  cou rse  of  the  i n fec t i on  in abou t  50% of the f e r r e t s .  These 
a n i m a l s  deve loped  a subacu te  e n c e p h a l i t i s  w i t h i n  weeks o r  months  a f t e r  
i n o c u l a t i o n .  Ce l l -assoc ia ted  measles v i r u s  wac i so la ted  f r om t h e i r  b r a i n s  
a n d  h i g h  measles a n t i b o d y  t i t e r s  were f o u n d  i n  t h e i r  se ra ,  c o m p a r a b l e  
t o  those i n  s e r a  o f  SSPE p a t i e n t s .  Measles v i r u s  s p e c i f i c  immunoglobu-  
l i n s  ( I g G )  were  p resen t  i n  t h e i r  b r a i n s  a n d  d e t e r m i n a t i o n  of l g G / a l b u m i n  
r a t i o s  i n d i c a t e d  t h a t  a n t i b o d i e s  were syn thes i zed  i n  the b r a i n  i n  respon-  
se t o  t he  p e r s i s t e n t  measles v i r u s  i n f e c t i o n .  Measles spec i f i c  o l  i g o c l o n a l  
IgG b a n d s  were  f o u n d  i n  t he  sera a n d  s p i n a l  f l u i d s  of  thece a n i m a l s .  
There fo re ,  s u b a c u t e  f e r r e t  encephal  i t i s  h a s  v i  r o l o g i c a  l a n d  immuno log ica l  
c h a r a c t e r i c t i c s  i n  common w i t h  SSPE, i n d i c a t i n g  t h a t  i t  may se rve  a s  
a model f o r  t h e  human  d isease.  Other  a n i m a l  modelc of S P E  a r e  d e s c r i -  
b e d  b r i e f  l y .  

L a b .  An ima l  Science, 35, 3, 229-232,  1985. 
l t a b l e ,  20 re fe rences .  A u t h o r s '  a b s t r a c t .  

LOCALIZATION OF MEACLEC VIRUS ANTIGEN5 IN  CUBACUTE 
SCLEROCING PAMENAEPHALBTIS IN FEWRETS. 

Hannah R .  B rown ,  Ha l  l d o r  Thormar ,  Ma rc  B a r s h a t z k y ,  
Hen ryk  M. W isn iewsk i .  

Young a d u l  t  m a l e  f e r r e t s  were i n o c u l a t e d  in t i -acerebra l  I  y  ( i c  ) w i  t h  a  
ce l l - assoc ia ted  encepha l i t ogen i c  subacu te  s c l e r o s i n g  p a n e n c e p h a l i t i s  (SSPE) 
v i r u s  s t r a i n  t o  s t u d y  the  pa thogenes is  o f  t h e  d isease  a t  t he  u l t r a s t r u c -  
t u r a l  l e v e l .  Most became acu te l y  i I l  i n  8-13 d a y s .  Areas  of  t he  b r a i n  
were exam ined  w i  t h  i n d i r e c t  immunoperox idase  l a b e l  i n g  techn iques  t o  de- 
tect  measles a n t i g e n .  None of these a n i m a l s  showed the  c h a r a c t e r i s t i c  
v i  r a l  nuc leocaps ids  o r  m a r k e d  i n f  lamrnatory  response assoc ia ted  w i  t h  SSPE. 
However,  a l  l  h a d  p o s i t i v e  immunolabel  i n g  of  u n s t r u c t u r e d  v i r u s  a n t i g e n ,  
e s p e c i a l l y  i n  pos t - synap t i c  r eg ions  i n  a l l  a r e a s  of the  b r a i n  t h a t  were 
examined .  One f e r r e t ,  immunized w i t h  measles vacc ine  40 d a y s  p r i o r  
t o  c h a l l e n g e  w i t h  SSPE, became i l 1  18 d a y s  pos t  i n o c u l a t i o n  ( p . i . ) .  P e r i -  
v a s c u l a r  c u f f i n s  of i n f  lammatory  cel  I s  a n d  l a r g e  cy top lasm ic  i n c l u s i o n s  
of fuzzy  nuc leocaps ids  were found  in the  b r a i n  a n d  s p i n a l  co rd .  The  
s t u d y  i n d i c a t e s  t h a t  f e r r e t s  w l i i ch  become acu te l  y  i l l  a f t e r  i nocu  I a t i o n  
w i t h  ce l l - assoc ia ted  SSPE v i r u s  do  so be fo re  t he re  i s  a  m a r k e d  c e l l u l a r  
immune response  o r  f o rma t i on  of  v i r u s  nuc leocaps ids .  

L a b .  Anirnal  Science, 3 5 ,  3 ,  233-241,  1985. 
6 f i g s . ,  1 4  re fe rences .  A u t h o r c '  a b s t r a c t  . 
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Not l t now ing  the  d i f f e r e n c e  between a Wor ldw ide  Conference a n d  a n  I n t e r -  
n a t i o n a l  Congress we w a n t  t o  p a y  y o u r  a t t e n t i o n  t o  t h e  face t h a t  i n  1980 
two  i m p o r t a n t  i n t e r n a t i o n a l  even ts  r e g a r d i n g  f u r  b e a r i n g  a n i m a l s  were 
a r r a n g e d .  

The  t op i cs  d iscussed  was  no t  the  same so i n  a  good way  they  a r e  com- 
p l e t i n g  each o t h e r .  Come of t he  r e p o r t s  h a v e  beei i  a b s t r a c t e d  i n  SCIEN- 
TIFUW. 

We a r e  s o r r y  t h a t  SCIENTIFUR no t  u n t i l  s i x  y e a r s  a f t e r  t h e  conference 
i s  a b l e  to  t e l l  abou t  t h e  Wor ldw ide  F u r b e a r e r  Conference. We hope i n  
t he  f u t u r e  a l s o  t o  b e  a b l e  t o  a d v e r t i s e  such  i m p o r t a n t  even ts  i n  due 
t ime be fo re  they  a r e  g o i n g  on ,  so t h a t  eve rybody  c a n  h a v e  p o s s i b i l i t i e s  
t o  p a r t i c i p a t e .  

Your  e d i t o r .  
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FOREWORD 

The University of Maryland was privileged to act as CO-host for the 1st 

iyorldwide Furbearer Conference. More than 3 0 0  conferees from 6 cont i -  

nents and 3 0  countries attended. The delegates were professionals in- 

volved in the study, collection, marketing, and conservation of furbear- 

ing animals. 

The Conference was conceived and planned by the faculty of the Univer- 

sity's Appalachian Environmental Laboratory in conjuriction with offi- 

cials of the Maryland Wildlife Administrat ion and the Internat ional 

~ssociation of Fish and Wildlife Agencies. The 9-day event, held on the 

campus of Frostburg State College, was sponsored by more than 2 0  public 

commissions and private organizations. During 14 sessions, more than 

1 0 0  papers were delivered. 

such conferences demonstrate the international desire - and need - to 

meet together, to discuss problems of common concern, and to discover 

solutions. This exchange of ideas, achievement of accord, and develop- 

ment of cooperative programs will redound to the advantage of all. 

In our increasingly interconnected world, the activities of any country 

ure rneshed with the activities of other countries. Scientists lead 

other citizens in taking a universal view. I t  is essential that scien- 

tists wi th the same interests, wherever they dwell, join together for 

the common good to share information and to assist one another in solv- 

ing mutual problems. Our scient ific partnerships serve as models for 

human cooperation in other fields. 

Benefits result from the various backgrounds and diverse, yet complemen- 

tary, interests of the participant s. These part icipants included both 

D.S. and foreign researchers involved in the study of the physical char- 

aeteristics and behavior of furbearers and the effects of man and other 

factors on these species. 

Other participants were from the game management profession. These 

people oversee the harvest of the furbearers within their respective 

states and countries. They formulate the regulations that Control hunt- 

ing and trapping. They have an important responsibility; they mus1 ad- 

minister wisely and equitably and be guided by the best information 

available. Thus, this Conference served as a forum through which new 

and better management practices and policies may be expected to ernerge. 

In addition, the Conference was attended by delegates from the cornmer- 

cial furbearer industry. These individuals directly serve the consumer. 

They obtain the raw materials from the collectors, process them, scek 

out buyers, and distribute the hides and pelts to retail inarkets. 



Also represented - and acting as one of the sponsors of the Conf'ercnce - 
were the trappers and hunters themselves, the very foundation of the 

furbearer industry. These men are the harvesters of the pelts and hides 

that have been prized for comfort, warrnth, and general utility since 

time immemorial. 

Lastly, there were delegates who attended to petition that the huinani- 

tarian and philosophical aspects of hunting and trapping not be dis- 

regarded. The humane treatment of animals and the threat of extinction 

of species are ethical considerations of genuine concern to a large seg- 

ment of the public. The sponsors of the Conference assure those dele- 

gates that their attitudes are respected, that the propriety of their 

views is unquestioned, and that their feelings were ever on the minds of 

other delegates. 

The Worldwide Furbearer Conference was an irnpor t ant occasion - import ant 

because i t  was the 1st such Conference, important because the delegates 

to the Conference came from rnany lands, important because of the pervad- 

ing economic and social irnpact that furbearing animals have on the human 

race, and irnportant because of the great interest in furbearers by the 

general public. 

A university occupies a unique position in our society. I t  stands in 

: h e  neutral middleground, halfway between the realms of governmental 
authorities and cornrnercial and private interests. I t  involves itself in 

the accurnulat ion and disseminat ion of knowledge along a broad spect rum 

of natura1 and social issues. Contributing to the understanding of 

these issues is a major focus of the University of Maryland, and is a 

normal outgrowth of our role as the Statefs principal research univer- 

sity and land-grant institut ion. 

vie believe that the Conference will be a powerful stimulus to our work. 

We hope i t  will be similarly helpful to each of the delegetes and that 

i t  will inaugurate a running series of international conferences dealing 

with furbearing animals. 

The diversity and high quality of the papers presented were notable. 

Each of the papers made a worthy contribut ion to the body of knowledge 

ahout furbearing animals and the associated industry. The Conference 

brought forth an extraordinary quant i ty of seminal informat ion that the 

delegates can actually apply in their careers. I t  is to the good for- 

tune of all that the Proceedings of the 1st Worldwide Furbearer Confer- 

ence have been preserved in this pub1 icat ion. Available for consult s-- 

tion and reference, this 3-volurne text will serve to stimulate future 

work directed toward irnproved use and conservation of fur resources. 

John S. To11 
Pres ident 
University of Maryland 
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/&&t/ 
/ 

Robert E, Bach, PresidenC 
The B r i t i s h  Colurnbia Fox Breeders Associat ion 
P e O .  Box 339 
Hudsong s Hspe, B r i t i s h  Columbia 
Canada V06 IV0 



NEW BOOKS. 

BIBLIOGRAPHY OF BIOLOGY AND PATHOLBGY OF FUR-BEARING ANIMALC 

FOR THE PER IOD OF 1975-1980- 

CEdited b y :  PROF: V.A. BERESTOV 

I n  two volumen of t o t a l l y  441 pages, 2698 t i t l e s  of sc ien t i f i c  repor ts  

and  o ther  in format ion r e g a r d i n g  f u r  an imal  product ion  i s  g iven.  

The mate r ia l  i s  a r ranged  i n  subject c l lapters,  a n d  57 pilges repre-  

sents a l i s t  of au thors  i n  a lphabe t i ca l  o rde r  w i t h  mark ing  of the 

t i t l e  number (s )  f o r  which he i s  responsib le.  

A l l  of the repor ts  are  g i ven  b y  the t i t l e  i n  o r i g i n a l  language a n d  

i n  Russian,  e.g. Russian t i t l e s  a r e  on ly  g i ven  i n  Russia. 

K a r e l i a n  Branch of the USSR 
Academy of Scienc~e,Petrozavodsk , 
185610 Pushk inska ja  l i ,  USSR. 

Pr ice :  40 Kop. Order No. 583. 

Abstract  : G. J@rgensen, 



-3uyu peqaajuy 

quaqsys~ad ui jo uo~qs3~~da~ aATpe sq~oddns MOJJWW auoq qeq7 a3uapyAe 

w ST aJaqq ayduies Xue ur paqaaqap aq prnor, a3uaaaaJonIj ~ea~anua~quy ou st( 

.s~sXyeua aTqaTqsq8 e Xq 

paqsJqsuwp ssn oTTa3 MCJJWW auoq paqeuoTq3eJj UT saqX30qdwXT  TIL@ 

-ouyuo~Xd pus sTTa3 6u~uye~uo~-uab~que jo sJaquinu uaaqaq uoTqeTa.r.ioa 

7uss~j~uG~s y 's~~a3 Jeayanuouw rysws aq o? uwoqs aJan Aaql 'ueaw aqq 

UT eau77 paq3Tlue aq pTnoa e~yar, bu~u~~~uo3-ua5rque uo7qeyJqnTa X0 

.suab~qus ayjy3ads pue hav 10j a~~7~6a~ aq oq unoqa azan 

pus bu~uyeqs ase~aqsa Xq payjrquapy aJan saGeqdo~3ew/saqX30uw quaJaqpy 

.sTTa3 buyuyequo~-h(pj aqq az~~aq3s~sq3 oq 

JapJo ur uoyqeyJ7nya Juannxaquno3 Xq pue saaejlns a~qse~d 07 a3uaJeqps 

JO sueaw kq paqeuoyqaeJJ aJan erre3 MOJJW auoq yuyu jo suoyeuadsns 

.paqeTosy aq pynoa AW snoypajuF vuyw 

a~rqysodo~as uaq jo qno auyu iiio~j -wse~doqX~ qeqq uy awe3seJonTjounwy 

ayjyaads-hm pa~oqs a~~a3 WJJEIU auoq paqeaTmu jo quaa~ad v'z s q4q 

JO abeJa~6 uy .yu~w IUJEJ paqxjuy XTTEJ~~~U JO 8~yac1 MOJJ8U auoq uy 

paqeJqsuwap ssn (/(m) sn~y~-assasyp usrqnarv aqq Xpnqs paquasa~d av7 u1 

~naw sap s a~y3e~ 

ua :W~S (a(] yurw P~WYIBJ rpa.qsagur A[.~a.~n.+eu jo 
maJ.mw auoq 349 U! sn.~~.~ aseas'p UP e%nafu .jo u0 rq3a.aa~ 



EVALUATION OF THE ROLE OF 
PSEUDOMONAS AERUGINOSA EMSTASE 

IN THE PATHOGENESIS OF 
PSEUDOMONAS HEMORRHAGIC PNEUMONIA 

Laila Ebsadig Elsheikh 

Uppsala 1985 

Swedish University of Agricultural Sciences, 
College o f  Veter inav Medicine, 

Department of Veterinary Microbiology, Uppsala Sweden 

National Veter inav Institute. Uppsala Sweden 

PREFACE 

Th is  t h e s i s  i s  based on t h e  data presented here and i n  t h e  f o l  l o w i n g  

papers, which w i l l  be r e f e r r e d  t o  i n  the t e x t  by t h e i r  Ronian numerals. 

I .  E l s h e i k h ,  E.L., Bergman, R. ,  Cryz, J r . ,  S. and W r e t l i n d ,  B.(1985). 

A  comparison o f  d i f f e r e n t  methods f o r  de te rmin ing  e l a s t a s e  a c t i v i t y  

o f  Pseudomonas aeruginosa s t r a i n s  f rom mink.  Submit ted t o  Acta Path. 

M ic rob io l .Scand .  Sec t ion  B. 

II. Elshe ikh ,  E.L., Abaas, S. and W r e t l i n d ,  B. (1985). Adherence of 

Pseudomonas aeruginosa t o  t rachea l  e p i t h e l i a l  c e l l s  o f  mink; Studies 

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

Accepted f o r  p u b l i c a t i o n  i n  Acta Path.Microbio l .Scand.  Sec t ion  B.  

I I I .  E l s h e i k h ,  E.L., K ronev i ,  T., W r e t l i n d ,  B . ,  Abaas, S. and I g l e w s k i ,  

B.H. (1985). Assessment o f  e las tase  as a  Pseudomonas aeruginosa 

v i r u l e n c e  f a c t o r  i n  e x p e r i n e n t a l  l ung  i n f e c t i o n  i n  mink. Submit ted t o  

V e t e r i n a r y  M i c r o b i o l o g y .  

I V .  E l s h e i k h ,  E.L., Bergman, R. and W r e t l i n d ,  B.  (1985).  P r o t e c t i v e  

a c t i v i t y  o f  pass ive  immunizat ion a g a i n s t  Pseudomonas aeruginosa 

e l a s t a s e  and l i p o p o l y s a c c h a r i d e  i n  exper i rnenta l  Pseudomonas pneumonia 

i n  mink.  I n  manuscr ip t .  

ISBN 91-576-2522-0 

TI-yck: Sver iges l a n t b i - t i k s u n i v e r s i t e t ,  Uppsala 1985 



EVALUATION Ot THE ROLt OF PSEUDOMONAS AERUGINOSA ELASTASE ON THC PATHOGENLSIS 

OF PSEUDOMONAS HEMORRHAGIC PNEUMONIA 

Av L a i l a  E l s a d i g  E l s h e i k h  

V e t e r i n a r  

AKADEMISK AVHANDLING som f o r  avlaggande av v e t e r i n a r i n e d i c i n e  doktorsexamen 
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ABSTRACT 

Pseudonionas a e r u g i n o s a  s t r a i n s  i s o l  a t e d  f r o m  m ink  ranches  were c h a r a c t e r i z e d  
r e g a r d i n g  e l a s t a s e  p r o d u c t i o n  i n  r e l a t i o n  t o  O - s e r o l o g i c a l  t ypes .  A p a r e n t  
l a b o r a t o r y  s t r a i n  (PAOI) ,  i t s  e l a s t a s e  t e m p e r a t u r e - s e n s i t i v e  n iu tant  (PA01-E64) 
and e l a s t a s e - d e f i c i e n t  mu tan t  ( l a s  16) a c t e d  as c o n t r o l s  i n  t h e  s tudy .  
Four  enzymat i c  and immunolog ica l  niethods f o r  measu r i ng  e l a s t a s e  p r o d u c t i o n  
were e v a l u a t e d .  A l l  P.aeruginosa s t r a i n s  i s o l  ed  f r o m  mink  were found  t o  
produce e l a s t a s e  a c t i v i t y  as measured by  t h e  " C - e l a s t i n  m i c r o t i t r e  p l a t e  
assay. There  was good c o r r e l a t i o n  between l e v e l s  o f  e l a s t a s e  a c t i v i t y  a s  
measured by  t h e  " C - e l a s t i n  assay and l e v e l s  o f  e l a s t a s e  a n t i g e n ,  as q u a n t i f -  
i e d  by t h e  Enzyme L i n k e d  Inii i iunosorbent Assay (ELISA), r=0.97.  No a s s o c i a t i o n  
was found  between t h e  amount o f  e l a s t a s e  p roduced  and  t h e  O - s e r o l o g i c a l  t y p e  
o f  t h e  s t r a i n s .  As shown b y  ELISA, a l l  s t r a i n s  p roduced  a n t i g e n i c a l l y  s i n i i l a r  
e l a s t a s e ,  a l t h o u g h  t h e  amounts pt-oduced v a r i e d  c o n s i d e r a b l y .  T o t a l  p r o t e o l y t i c  
a c t i v i t y  on s k i m  m i l k  a o a r  p l a t e s ,  a l s o  c o r r e l a t e d  w e l l  w i t h  e l a s t a s e  a c t i v i t y  
produced on e l a s t i n  a g a r  p l a t e s ,  a l t h o u g h  342 o f  t h e  s t r a  s  were c l a s s i f i e d  
as n o n - e l a s t a r e  p rod i i c i r i g  by t h e  l a t t e r  rnethod. Thus t h e  i i /C-e las t in  and ELISA 
methods were j udged  t o  be s e n s i t i v e ,  p r a c t i c a l  methods f o r  d e t e r n i i n i n g  l e v e l s  
o f  e l a s t a s e  p r o d u c t i o n  b y  P.aerucjinosa s t r a i n s .  

The a b i l i t y  o f  s i x  P.aet-uginosa s t r a i n s  ( w i t h  d i f f e r e n t  e l a s t a s e  a c t i v i t y )  t o  
adhere  t o  m ink  t r a c h e a l  e p i t h e T i a l  c e l l s  (MTEC) were e x a n i n e d  i n  r e l a t i o n  t o  
t h e  c e l l  s u r f a c e  hyd rophob i c  p r o p e r t i e s .  H y d r o p h o b i c i t y  and  e l a s t a s e  p r o d u c t i o n  
were measured d u r i n g  g r o w t h  f o r  up t o  48 h .  B a c t e r i a l  h y d r o p h o b i c i t y  was 
q u a n t i t a t i v e l y  nieasured as  t h e  a f f i n i t y  o f  P a l m i t i c  a c i d  (hyd rophob i c  p robe )  
t o  t h e  c e l l  s u r f a c e .  A  h i g h l y  e l a s t o l y t i c  s t r a i n  ( B I )  adhe red  s i g n i f i c a n t l y  
b e t t e r  t h a n  t h e  l o w e r  e l a s t a s e - p r o d u c i n g  s t r a i n s ,  r e g a r d l e s s  o f  t h e i r  s u r f a c e  
hyd rophob i c  p r o p e r t i e s .  Acco rd ing  t o  PQ 10 v a l u e s ,  t h e  b a c t e r i a l  sur face be- 
came l e s s  h y d r o p h o b i c  d u r i n g  t h e  e x p o n e n t i a l  g r o w t h  phase ( u p  t o  6  h )  and then  
c o n t i n u e d  t o  i n c r e a s e  s l o w l y  f o r  t h e  d u r a t i o n  o f  t h e  e x p e r i n i e n t  ( 4 8  h ) .  
Based on ELISA v a l u e s ,  e l a s t a s e  p r o d u c t i o n  s t a r t e d  a f t e r  2 - 4  h, r e a c h i n g  a  
p l a t e a u  a f t e r  24 h  o f  g r o w t h .  No a s s o c i a t i o n  between e l a s t a s e  p r o d u c t i o n  and 
t h e  obse rved  change i n  h y d r o p h o b i c i t y  was found .  Thus e l a s t a s e  a c t i v i t y  and 
n o t  s u r f a c e  h y d t - o p h o b i c i t y  seemed t o  p l a y  a  r o l e  i n  p r o i n o t i n g  t h e  adherence 
a b i l i t y  o f  P .ae rug inosa  s t r a i n s .  

To s t u d y  t h e  r o l e  of  e l a s t a s e  i n  t t i e  p a t h o g e n e s i s  o f  Pseudomonas heniorrhacjic 
pneumonia, d i f f e r e n c e s  i n  v i r u l e n c e  arnong t h e  s t r a i n s  were s t u d i e d .  I n t r a -  
t r a c h ~ a l  i n o c u l a t i o n  o f  t h e  c l i n i c a l  s t r a i n s  R 1  and B9, w h i c h  showed h i g h  and 

inediiiiii e l as t . ase  a c t i v i t y ,  caused h i g t i  m u t - t a l i t y ,  sevei-e t i s s u e  daiiiage arid 
,,hortened s u r v i v a l  tiiiie. I n  c o n t r a s t ,  t h e  l o w  e l a s t a s e  p r o d u c e r  B I O ,  was l e s s  
v i r u l e n t .  S i i n i l a r  f i n d i n g s  were obsei-ved when t h e  p a r e n t  s t r a i n  (PA01) was 
coii ipared t o  i t s  e l a s t a s e - d e f i c i e n t  n iu tants .  E l a s t a s e  was found  t o  be a  v i r u l -  
ence-enhanc ing f a c t o r  i n  niink Pseudoiiionas heniorrhag i c  pneuiiion i a  . 
Mink were p a s s i v e l y  inimunized w i t h  a n t i - e l a s t a s e  and a n t i - l i p o p o l y s a c c h a r i d e  
seruni. A f t e r  c t i a l  l enge  wi  t h  P.aerug inosa o r g a n i  sins , s i g n i f  i c a n t  i nc reases  i n  
s u l - v i v a l  t i i i i e  and s u r v i v a l  r a t e  were found  i n  immunized a n i m a l s  coriipared w i t h  
c o n t r o 1  g ruups .  The p r o t e c t i v e  e f f e c t  p r o v i d e d  b y  each an t i se ru i r i  was s i i n i l a r ;  
n ioreover,  e l a s t a s e  p r o v i d e d  p r o t e c t i o n  r e g a r d l e s s  o f  t h e  O-sero type o f  t he  
c h a l l e n g e  s t r a i n .  The r e s u l t  o f  t h i s  s t u d y  i n d i c a t e s  t h e  p o t e n t i a l  f o r  u s i n g  
e l a s t a s e  as a  v a c c i n e  and f u r t h e r  suggests  a  r o l e  f o r  e l a s t a s e  as a  P.aerug- 
i n o s a  v i r u l e n c e  f a c t o r  i n  Pseudoinonas pneumonia. 
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