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S c a n d i i i a v i a t i  A s s o c i a t i o n  o f  A g r i c i i l  

F u r  A i i i r r i a l  D i v i s i o i i  

40 years anliiversary 

The Fur  Animal Division under the Scandinavian 
Association of Agricultural Scientists was e- 
stablished in  1947 with the purpose to stimu- 
late the cooperation between production and 
science regarding fur  animals in the Scandina- 
vien countries. 

It is no doubt that this establishment has 
been one of the cornerstones in the develop- 
ment of the fu r  animal production in Scandina- 
via. These countries have today, as all know, 
a leading position in the worldwide fur  animal 
production. 

The international cooperation regarding 
fur  animal production have also been heavily 
stimulated by the NJF's division of fur  ani- 
rnals, mainly through arrangement of the first 
Intenational Scientific Congresses on Fur Ani- 
mal Production in  Helsinki 1976 and Copenliagen 
1980 and the establishment of Scientifur in 
1976/77. 

The event will be celebrated in connection 
to the advertised meeting in Tromsa, Norway 
28. - 30. September this year. 

The  board of the Fur Animal Division has 
asked one of the pioneers, narnely professor 
Per Slagsvold, Norway to write the story of 
the first 40 years of the Division, and we do 
hope that this story will be presented in 
T r o m s ~  during the celebration. 

SCIENTIFUR hope to be able to bring tlie 
story in English in future issues. 

We are sure that everybody wishes all the 
best for  the NJF  - Fur Animal Division in the 
future. 

The board wishes to use the jubilee as oc- 
cassion for  establishme~it of a SCIENTIFIC 
FUND which gives ecconomical help to young 
scientists, who wants to study fu r  animal pro- 
duction elswhere, for learning and stimula- 
tion. 

If some of you - private farmers, compa- 
nies or organizations wishes to stimulate the 
work of NJF's Division of Fur Animals through 
such a fund,  SCIENTIFUR will gladly be of 
help. 

Corigratulatio~is to The  Scientific Stimitla- 
tor of Scandiiiaviari aiid Iiiternalional Fur Ani- 
mal Production. 
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ONE BI" FAMILY OF HARD WORKERS 

FEEDING MACNWNES FROM MC-MACHINE FACTBRY DENMARK 

TYPE ENGINE TANK CAP. TURNING RAD. HEIGHI WIDTH LENGTH OWN WEIGHT 

( L i t r e s )  r y  rnm mm mm kg 

450 STD 10 HP Honda 450 1400 1300 850 1750 350 

450 B 12 HP Koh le r  450 1400 1,350 850 2000 450 

4 5 0 D  1 8 H P 2 c y l . D i e s e l B  450 1400 1350 850 2250 500 

600 B 18 HP Koh le r  600 1400 1380 850 2100 450 

6 0 0 D  2 c y L . D i e s e l  600 1400 1380 850 2250 500 

920 D 24 HP 3 c y l . D i e s e l  920 5000 1500 870 2750 750 
-. .- . . .- .-.-..---m.-. p- 

Different extra equipment - feed tank stainless s ted  - acici prouf feed hose. 
FOR FURTI-IER INFORMATIOi?! WRITE OR PHONE 
MC-hk4CHINE FACTOWY ApS.,  8 BWLB\VSF~EJ, DK 7500 I-IOLSTEBKO. PHONE: (45-7) 402100. 



The escape distance in f a r m  cilver foxes with regard t o  cronism probiem 

T. Kaleta, A. Lewaizdowska, Instytut Hodowli i Teclinologii Produkcji Zweirzecej, ul. Prezejnzd 4. 
0.5-840 Brwinow, Poland 

Summary 
The escape distance of three silver fox - 
groups (males, good mothers and killing cubs 
females) was measured and behaviour of these 
animals was also observed. The males and the 
good ~nothers  turned out  to be better adapted 
to the farm conditions in comparison with the 
females cominitting infanticide. Tlieir agono- 
stic behaviour was more cornplex and the rela- 
tionship betweeii the aisles breadtli and the 
escape distance was clearer than in bad 
 noth her s. 

Iii trodatctiori 
Acts of cronisin (killing and often eating 
pups) ase common in silver fox females in Po- 
lish farms. Koscinn.ski (1984)  showed that this 
disturbance of maternal behaviour caused main 
loses in reproduction of this species in Po- 
land. Various theories tried to explain cro- 
nism in farm fur  animals as engendered by de- 
ficiency of feed components, stress and other 
reasons (1Venzel 1982). 

The escape distance is a factor of agoiio- 
stic behaviour eiiabliiig its better describtion 
and assesinent. Since the effect of agonostic 
responses on tlie reproductive capacity was 
found (Knletn, 1983), the aim of this study 
was to ascertain whether there is a relations- 
hip between the escape distance aiid killing 
pups by the silver fox females. 

Material aiid Metliod 
The investigations were carried out in the 
state farm Witkowizna in  autumn, 1986. The 

group consisted of 316 foxes: 150 males and 
166 feinales. Tlie preliminary irivestigatioils 
concerned escape distance o£ males which were 
selected at randoni. The group of lerilales comp- 
rised 85 cub-killing specimens and 81 good 
mothers, rearing 5 or more pups (coiltrol 
group). The escape distance of each ;.nimal was 
measured only once. 

The  observer approaclied pergendicularly to 
the cage until tlie inoiiient when the first sigri 
of fox's reaction was perceived. Tlien the di- 
stance was ineasured between the body of tlie 
observer (at tlie waist level) and Ihe wire of 
the cage with a rneasilring tape. Subsequently 
tlie behaviour of foxes was observed for  30 
sec. 

Results aiid Discussioli 
There were various distances between rows of 
cages in tlie farm. tlie results of escape di- 
stance rneasureinent are arranged in Tab. 1 and 
2, talcing into account this fact. 

The relationship was ascertnined between 
aisles' breadtli and the escape distance ('Tab. 
3). The correlation calculated was highly sig- 
nificant in the case of silver fox males and 
significant in tlie female group. As concesns 
vixens, in the group of good iiiothers (control 
group) correlation coefficient was signifi- 
cant, but in the females wliich Icilled cubs 
this coefficient was non-significant. Hence, 
although normally vixens shortened escape di- 
stance with narrower space between the rows of 
cages, in the females cornmitting infanticide 
this regularity was not vlear. 
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Table 1 .  The escape d i s tance  o f  s i l v e r  fox  males 

A i s l e  breadth,  cm 170 330 380 525 550 

Number o f  specimens 31 27 33 26 33 

Escape d i s tance  

(mean) 32 98 138 155 176 

Table 2. The escape d i s tance  o f  s i l v e r  fox  females 

A i s l e  breadth, cm 155 160 170 180 195 230 240 250 

Number o f  specimens 

To ta l  8 11 7 22 4 14 58 42 

Good mothers 

( c o n t r o l  group) 8 6 7 8 3 9 21 19 
Bad mothers 

(exp. group) 5 - 14 1 5 37 23 

Escape distance, cm 

Mean 86 84 93 55 72 62 81 106 

Good mothers 86 91 93 57 78 72 94 138 

Bad rnothers - 77 - 54 66 45 74 79 

Table 3 .  C o r r e l a t i o n  (r) and regress ion (b)  c o e f f i c i e n t s  

concernins r e l a t i o n s h i p  between the  a i s l e  breadth and e -  

scape d i s tance  

Group Number o f  r b X/Y S ign i f i cance  

animals r b x / y  

Males 150 0,39 0,27 h i g h l y  h i g h l y  
s i g n i  - s i g n i  - 
f i c a n t  f i c a n t  

Females 

Good 

mothers 8 1 0'22 0,40 s i g n i -  h i g h l y  
f i c a n t  s i g n i -  

f i c a n t  

Fema l es 

Bad 

mothers 85 0,09 O ,  16 non- non 
s i g n i  - s i g n i  - 
f i c a n t  f i c a n t  

Tlie escape distance in tlie control group were frequently observed in the experimental 
was usually longer than in experimental group. group, while in the control group aggressive 
It  means that females rearing cubs well re- postures prevailed. The agonostic behaviour of 
sponded faster to observers' approch same good mothers was in general more anlple thaii in 
forms typical for an agonostic behaviour were tlie experinlental group. It seems that tliese a- 
recorded (see Tab. 4). In cases of stress de- nimlas were able better to resolve conflict 
fenciveposture and freeziilg, these displays situatioiis evoked by observer's presence. 



Table 4. Some a g o n i s t i c  d i sp lays  observed a f t e r  escape dis- 

D i sp l  ay Number Frequency i n  group, % 

Good mothers Bad rnothers Good mothers Bad r n o t h ~  

Stress 9 16 11 19 

Freezing 22 22 27 26 

Aggression 8 2 1 O 2 

Def ence 11 9 13 1 O 

U r i n a t i o n  27 14 33 16 

Defecat ion 22 1 O 27 12 

Stereotyped 

movemen t s  5 P- 6 - 

In botli groups apparent increase in tlie 
number of agonostic behaviour fornis was obser- 
ved when the distance between rows of cages 
was 230 cm os rnore. It particulary concerned 
acts of urination, defecation and facial disp- 
lays. This increase was more clearly visible 
in the experimental group. 

It is difficult to find cornparable data in 
the recent literature. Tlie investigations of 
Keeler (1975) revealed tliat there were parti- 
cular escape distances for various red fox co- 
lour morphs. For example in the silver foxs 
kepi- without restriction the escape distance 
was about 180 m. The adaptive change of this 
distanse in tlie case of "in-cage" keeping sy- 
stem was also observed in this work. 

Concliisions 
1. Under the farm conditions there is a rela- 
tionship between the aisles breadth and the 
escape distance of silver foxes. 
2. The correlations calculated in male and fe- 
male groups were significant os highly signi- 
ficant with tlie exception of feinales which 
killed cubs. The bad mothers seemed to have 
worse adaptability. 
3. These females had shorter escapedistance 
than good mothers and their agonostic belia- 
viour was less complex. 

4. With the narrower aisles (less than 230 ciii) 
the investigated foxes revealed less agonostic 
forms of behaviour in disturbing situations e- 
voked by the presence of men. 

Ref ererices 
Kaletn T . ,  k'rindt A., Bi.zozo~vski M., 1983: A- 

goilostic behaviour of male silver fox 
(Vulpes vulpes L.) and its reproductive 
capacity. Scientifur vol. 7, no. 4, 14- 16. 

Keeler C., 1975: Genetics of behaviour, varia- 
tion in Color of the Red Fox. In: The wild 
Canids. Ed. Fox M.W., van Nostrand Rhein- 
gold Co., New York and London, pp 399-413. 

Koscianski .7., 1984: Budowa narzadu rozrodcze- 
go samic lisow pospolitych (Vulpes viil- 
pes) i polarnych (Alopex lagopus. Praca 
doktoska SGGW-AR, Warszawa. 

IVenzel U.D., 1982: Pelztiergesiindtlieist- 
sdienst. VEB Gustav Fischer Verlag, Jena. 

SLIENTIIIFUR, VOL. 11, NO. 3 1984 



190 SCIENTIFUR, VOL. 11, NO. 3. 

Original Report 

Lipid peroxidation and protein solubility during long-term storage of 
dried raw mink skins 

11po Jri'ri'slcelri'irzen. Department of physiology, University of Kuopio, Box 6. SF-70211 ICuopio, 
Finland 

Abstract (Tappe1 1973) and thereby make them more 
1. Dried raw mink skins were stored for 14 insoluble. 
months at about +4 C (cold room), about +20 C In the present study the influence of dif- 
(room temperature) and frozen at -80 C (cont- ferent storing conditions (about +4 C, +20 C 
rol). Soluble collagen and protein (neutral and -80 C) on the solubility properties (pro- 
salt and acid soluble) were measured after teins and collagen) and lipid peroxidation of 
different storage times. Lipid peroxidation dried raw niink (Mustela i~ison) skins were 
was also followed. investigatted. 
2. When skins were stored at -80 C no obser- 
vable changes were seen in the parametres Materials aiid Methods 
measured. 
3. Neutral salt soluble protein decreased Minks 
both at 4-4 C and at +20 C significantly during Male mink skins were used. They were obtained 
the storage. from localfarm(Juankoski) near Kuopio in De- 
4. There were also changes in collagen solubi- cember.Animals were skinned and dried at about 
lity: Increase of neutral salt soluble frac- + l5  L (relative liumidity about 55) for 68 
tion at 4-20 C and decrease of acid soluble hours. The skins were stored in cold room (a- 
fraction at +4 C. bout +4 C, relative humidity set to 55), room 
5. Significant lipid peroxidation took place teinperature (about +20 C) and at -80 C. Tlie 
both at +4 C and at +20 C. pieces of skins stored at +4 C and +20 C were 

parts of same skins. the specimens stored fro- 
Hntroduction zen were whole skins. Samples (about 2.4 cm ) 
Storing of skins g;eatly changes their proper- were taken with a  COS^ borer from the back of 
ties, Storage lime and conditions (temperatu- the skins. After sampling the sltins were sha- 
re, humidity and air-conditioniiig etc.) deter- ved and tut into smal1 pieces. 
mine the behaviour of skins during tanning and 
also affect the properties of finished pro- Expei.imenCa1 Ti.eatnterrts 
ducts (Hollstein 1981). Drying has also pro- Fat of the skins was extracted for 24 hrs at 
found effects on skins, especially if high 4 C with occasional stirring by a mixture of 
temperatures are used (Heiclenzarzrz mld Ki.ölI cliloroforni-metlianol 2.1, v/v, containing 0.05% 
1982). Great economic losses are possible. of~~~tocoplierol  as preservative. This extract 

Changes in fat are most prominent (Hnh~z  was later used for the determination of lipid 
ard Herzschuh 1971). These changes affect the peroxidatioii. Skiiis were then dried with etlier 
properties of other skin coinponents. Lipid pe- aiid used for further extractions. Neutral salt 
roxidation may cause collagen breakage (Mori- soluble fraction was obtained by extraction 
boisse et nl .  1984). On tlie other hand, lipid witli 1 M NaCl - 0.05 M Tris-HC1 buffer, 
peroxidation products can cross-link proteiris pH 7.4, with two 24 lir treatments at 4 C. The 
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samples were stirred occasionally. The ext- 
racts were then combined. Part of the extract 
for hydroxyproline determination was then eva- 
porated to dryness and hydrolyzed for 3 hours 
at 140 C with 6 N HC1. The hydrolysate was e- 
vaporated to dryness and dissolved in aceta- 
te-citrate buffer, pH 6.0. 

Acid soluble fraction was obtained by an 
extraction with 0.5 M acetic acid with two 24 
hour treatments at 4 C. The extracts were then 
combined. Again, one part of the extract was 
evaporated to dryness, hydrolysed with 6 N 
HCl ,  and used for the determination of hydro- 
xyproline. 

Assays 
From the acid soluble fraction protein content 
was measured by the method of Lowry et al. 
(1951). From the neutral salt soluble fraction 
protein was measuredby the Berzsadowz artd Wein- 
stein (1976) modification of the Lowry proce- 
dure, because Tris interferes with the normal 
procedure. 

Collagen was determined as hydroxyproline 
using the method of Stegenzann and Stadler 
(1967) after hydrolysis of the sample with 6 N 
HC1. 

Lipid peroxidation was determined by thio- 
barbituric acid (TBA) reaction according to 
Ohkawa et al.  (1979). 

Statistics 
The results are expresbed for 6 samples as the 
mean + SD. For clarity, SD for the control 
skins (-80 C) not shown in figures. The data 
were treated statistically using the Student's 
method of correlation analysis. 

Results and Discussion 
Fig. 1. shows the fa11 in the level of neutral 
salt soluble protein in mink skins during a 
14- month storage. the decrease appears to 
proceed linearity (r = -0.95 for storage at 
+4 C and r = -0.85 for storage at +20 C). The 
amount of soluble protein decreased almost 50% 
in 14 months both at +4 C and at +20 C .  This 
is probably due to cross-linking of proteins 
by aldehydic products of lipid peroxidation 
(Chio and Tappe1 1969). 

The amount of neutral salt soluble colla- 
gen after different storage times is shown in 
Fig.2. A significant increase took place in 
the skins stored at +20 C after about 3 months 
of storage, but after that the level stayed at 
about the same for the rest of the storage. No 
changes were seen in skins stored at +4 C. The 
collagen in neutral salt soluble fraction is 

L ,  
O 2 1 6 8 10 12 11 

MONTH 

Fig. I .  Loss o f neutral salt soluble protein 
of raw dried niink skins during a 14-nzo~zth 
storage at +4"C ( 0 0 )  mzd at +20°C 
(0---O), expressed as percentage o f  leilels in 
control skirzs (100%) stored at -80°C. Actual 
ilalues, expressed as ug /mg  skin, were 20.4 
+ 4.0, 19.6 + 2.0 (+20°C) and 18.7 + 4.0 - 
(control) before storage (O nzonths). Cor- 
relation between storage tinze and neutral 
salt soluble protein was r= -0.95 (+4"C) and 
r= -0.87 (+20°C), p 0.001 (Penrson product 
nzonzent correlation). Risk lei~el in figure, 
conzpqred with control skins, ure * P < 0.05, 
** P < 0.01 and *** P < 0.001 (Studerzts's 
t-test). 

L ,  
O 2 4 6 8 1 0 1 2 1 L  

MONTH 

Fig. 2. Neutral salt soluble collage~z of ralv 
dried nzirtk skins during a 14-nzolzth storage at 
+4"C (0-----O) and at +20°C (0---O), expressed 
as percentage uf leilels irz corztrol skirts 
(100%) stored at -80°C. Actual iralues, ex-  
pressed as ng hj)droxyproline/nzg skin, ivere 
71 f 15 (+4"C), 69 + 15 (+20°C) and 56 + 6 
(control) before storage (O nzonths). Risk 
lei~els: * P < 0.05, ** P < 0.01 (Student's 
t-test). 
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considered to represent either newly synthesi- 
zed collagen or degradation products (Oxlund 
1983). 

The amount of acid soluble collagen sho- 
wed only slight differences (Fig. 3). At +20 C 
there was a smal1 decrease. Tlie acid soluble 
fraction represents the collagen that is ren- 
dere soluble after cleavage of acid labile 
cross-links (Oxlutzd 1983). 

In this study the amount of lipid peroxi- 
dation (expressed as nmoles of malonaldehyde 
formed) showed a sharp rise after about 1 
month of storage at +20 C (Fig. 4.). The rise 
is followed by a drastic fall. Still the a- 
mount of lipid peroxides is significantly hig- 
her throughout the 14 month storage. The fa11 
in malonaldedyde level is probably due to 
reaction of aldehydic products with skin pro- 
teins (Chio arzd Tnppel 1969). At +4 C (RH 5 5 )  
the rise in malonaldehyde level appeared about 
two months later. It is remarkable that in 
these conditions no fa11 in the level was seen 
in contrast to the room temperature. It should 
be mentioned, that malonaldehyde is not the 
sole product of lipid peroxidation reacting 
with TBA (Seijaniarz and Hochstein 1985). 

If the neutral salt soluble and acid so- 
luble fractions are combined together there 

O 5 10 I L  
M O N T H  

Fig. 3. Acid soluhle coolngen of ralv dried 
nzink skins during a 14-nzo~zth stornge at +4"C 
and at +20°C, expi*essed ns percentage of le- 
ilels ilz corztrol skins storsed at -80°C. Actunl 
ijnlues, expsessed ns ng hydroxj~proline/mg 
skin ,vere 410 2 110 (+4"C), 390 120 (+20°C) 
and 310 t 15 (control) before stornge 
(O nzonths). Risk leijels: * P < 0.05, ** P 

0.01 (Student's t-test).  

0 2 L  6 8 1 0 1 2 1 4  
M O F I T H  

Fig. 4. Lipid peroxidatioiz, expressed as Fig. 5. Total soluble praotein (rzeutrnl salt 
nmoles nzalo~tnldehj~de/v>zg fat in ratv dried soluhle + ncicl soluble) o f  rnw dried mink 
nzink skirzs dur.ing n 14-months storage at skins during n 14-nzonths storage at +4"C and 
t4"C (0------O), at ~ 2 0 ° C  (0---O) and at at +20°C, expressed ns percentage o f  levels 
-80°C ( x - - - x ) .  Risk leilels conzpnred with in coizti.01 sliins (100%) stored nt -80 C.  
contro1 sliins, nre * P < 0.05, ** P < 0.01, Act~inl ijnlues, expressed ns ug/nzg skin, were 
*** P < 0.001 (Student's t-test). 26.0 $: 7.0 (+4"), 26.0 2 2.0 (+20°C) and 26.0 

+ 5.0 (contr.01) before stornge (O nzotzths). - 
Risk leilels: ** P < 0.01, *** P < 0.001 
(Sttident's t-test).  



was a marked lowering in total protein solubi- 
lity during 14 month storage both at +4 C and 
at +20 C (Fig. 5.). The changes in the amounts 
of soluble collagen were less striking, but at 
least at +4 C the amount of soluble collagen 
seems to decrease somewhat during the storage 
(Fig. 6.). 

No significant changes in the mink skins 
stored frozen at -80 C were seen in any of tlie 
pararrietres determined. 
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Fig. 6 .  Total soluble collagen (rieutrnl salt 
soluhle + ncid soluhle) of raw dried nzink 
slcins dui9irzg n 14-nzorzth storage at +4"C and 
at +20°C, expressed n.s pei*celztnge o f lei1el.s 
in corzti.01 skins (100%) stored at -80°C. Ac- 
t~ ln l  irnltres, expressed ns tlg hyd~.oxyproline/ 
nzg skin ivere 485 5 125 ( t 4 " C ) ,  460 f 132 
(e20°C) and 366 11 15 (control) before storage 
(O nzonths). Risk leilels: * P < 0.05, "" P 

0.01 ( S t u d e ~ t ' s  t-test). 
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Skiri Surface ilipidc of the M i ~ i k  

Sabi~l  TB. Coltott 6th, Jane S .  Lindholm, Willianz 
Abralznnz nlzd Donald T .  Dowrzing 

1. Skin surf'ace lipias from mink (Muslela 
vison) were collected in acetone and anaIyzed 
by thin-layer cliromatography and gas 
chroinatography. 

2. The principal componetits vrere wax mo- 
noesters (92Oh), cholesteryl esters (5%), free 
fatty acids (l0/o), fatty alcohols (1%) and cho- 
lesterol (1%). 

S. The fatty acids and acohols contained 
in these lipids were composed principally of 
homologous series of straight chained '7-un- 
saturated structures (C -C ), accompanied by 
lesser proportions. of homologous series of sa- 
turated(C -C ) and 9-unsaturated (C -C ) 
structures. 

Conzp. Biochem. Physiol. Vol. 84B, No. 3,  pp. 
369-371, 1986. 
I tnble, 9 re fereilces. 

Authors abstrnct 

The Pine Marten as a Farm Aiii~nal 

(Miirden soni farindjur) 

K. Pesso 

Mårdkull i fainrten på farmskotase 
Sulo Masjalainen. 

Pine martens have been bred in captivity in 
Finland for 5 years. Details are g i ~ e n  of hou- 
sing, feeding and nianagement. Mating occurs in 
July, but ihe fertilized ovz are not implan- 
ted until February, and birth take prace bet- 
ween 29. March and 23. May, with the majority 
of births occurring at the end of April and 
the beginning of May. Litter size rstr,ges from 
2 to 6 young. 

Firtsk Prllstidskrift: 20(12,': 652-655, 1986 
7 f ig.  
111 SFVED. 

C A B  - abstract 

The Effect of Colony Size on Fetal Resorption 
and Secondary Sex Ratio in Doinestic Ghiiichilla 
La~iiger 

Male-biased at-birth sex ratios have been pre- 
viously reported for colonies of domestic 
Chinchilla lnngier. It was hypothesized that 
skewed offspring sex ratios were not universal 
trends but were characteristic of small colo- 
aies of fewer than twenty animals. Larger co- 
lonies were predicted to produce an nearly e- 
qua1 proportion of male and female young. This 
hypothesis was tested by statistically analy- 
zing complete ranch records and by breeding 
chinchillas under controlled laboratory coridi- 
tions in colonies of two sizes. Histologicai 
assays were also performed tc determine at 
which point in the reproductive cycle the sex 
ratio bias occurred. Ranch records and labora- 
tory data both supported the hypothesis, de- 
monstrating a high proportion of males born in 
small colonies and a nearly equal ratio of rria- 
1ess:females born in large colonies. Analysis 
of litter size distribution revealed that 
small coloriies produced a higlier proportion of 
smal! litters than did large colonies. Histo-. 
logical studies demonstrated tliat ccnceptus 
loss was higher in smal1 colonies than in lar- 
ge colonies. It was thus proposed ihat male- 
biased at-birth sex ratios observed in small 
colonies were the result of differential loss 
of female conceptuses. 

Disseri~tiotz Abstrncts Ilzterr~~~tioizal, B: 46(8)  
2523, 1986. 

Olzlj? abstrnct reciei~ed 



Behavioural E:rperimeiits with Vage-Sizes far  
Mink 

( A d f ~ r d s f o r s ~ g  med burst~rrelser til mink) 

Birihe Jonaserz 

In autumn 1986 two befiavioural-experimeiits 
with cages in differerit sizes for mink were 
undertaken. 

The purpose was to record any differences 
in the behavicur of minks in the three diffe- 
rent cages. 

Flg. I .  Standard-6 buret 

The animals used ir1 the first experiment 
were adult male minks. In the second niirikpups 
of both sexes were used. 

Six cages of each of the following types 
were uced: 
A. Standard 6, B. Standard 8, C. Topcylinder. 

The behaviour was registered in three pe- 
riotls of five days with 10 observations 0x1 

each animal in both experiments. 
No behavioural differences were found in 

the three cages. 
Large sexual-differences were found. The 

female-pups were more sensitive t:, tlieir envi- 

Fig. 3. Topcylinderburet 

ronment than the males. Statens Husdyrbrugs forsog Meddelclse Nr. 552, 
Because of very large individual differeii- 27. nzarts 1987. 

ces, some animals contributed very little, or 4  tabe!^, 3 f ig.  
not at all to the final result, whereas other In  DANH. Su. DANH 
animals contributed a lot. 

Authors abstract 
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Studies on the Beliaviour o i  Fsxec Relatinil compared in 19 n ~ r m a l  silver fox feniales and 
to Reproductive Performa~ice 18 feinales which had savaged their cubs the 

previous yeai. For normal and aggressive femz- 
(Studier av ravens beteende i relation til1 les, litter size at birth averaged 4,7 and 4,6 
reproduktion) resp., litter at weani..ig 4.0 and 0.72, the 

numbei of tailiess cubs at weaning O and 0.61, 
B jarrre O. Brarrstnd and tlie number cf unharmed cubs at weaning as 

a percentage of th5 number born 84 and 2.4%. 
BY n~eafis of a irideo camera, fhe beiiaviour froni Of the cubs killed, 80% died between 22.00 and 
2 days befare to 5 da:~s after parturition was 07.00 h. Females with tailless cubs at weaning 

O 
Figur 1. Tidpunkt under dygnet då valparna bits ihjal. Varje punkt anger den 
tid då en valp dodades. Det skuggade området anger den morka tiden av 
dygnet, medan ett annat området visar den tid då skotare rorde sig pa farmen. 

were more likely tc hzve killecl some riibs ihan Finsk Pklstidskrift: 20(12): 657--060, 1586 
those with no tailless cubs. Possibilities of l tabel, 3 fig. 
preventing attacks on cubs by means of' housing III SkVED. 
are discussed. It was coiicludeci that all agg- 
ressive lemales should be ciilled. CAB aostrnct 

Hoiising Exyeriments wiQh Blue Foxes in 1985 
and 1986 

(Lyforsok med Blårav 1985 och 1986) 

Kjell Nj?dnhl & Fjalal- Fors 

For 120 blue fox and 80 silver x blue fox fe- 
males housed in wooden cages with an entrance 
tunnel, the number of cubs born per mated fe- 
male averaged 5.9 and 4.5 resp. vs. 6.5 and 
5.5 for females in standared cages without a 
tunnel. Of 39 blue fox females housed in a 
smal1 wooden cage (measuring 53 x 33 x 31 cm), 
84.6O/o whelped, and the niiinber of cubs weaned 
per mated female averaged 6.38 vs. 77.3% and 
5.25 for 39 females housed in a standard cage 
(measuring '70 x 45 x 42 cm). In a fiirther ex- 
perinient, females (24-28 per group) were hou- 

sed in ( l )  a high wooden cage ineasuring 43 x 
43 x 66 cm, (2) a round wooden cage, with a 
diameter of 43 cm, and 37 cm liigh, (3) a sinall 
wooden cage measuring 33 x 33 x 31 cm, or (4) 
a standard cage measiiring 54 x 40 x 37. In the 
four groups resp., the percentage of females 
whelping was 40, 52,5, 79,2 and 62,5, the num- 
ber of cubs surviving to 7 days of age per ma- 
ted female averaged 6.44, 5.67, 4.56 and 4.12, 
and the number weaned 5.8, 5.42, 4.15 and 
3.71. There was a predominance of young ferna- 
les in all groups except group 2. 

Firtsk Ptilstia'skl-i ft: 20(9): 476-479, 1986 
4 tabies 6 f ig .  
In SIVED. 

CAB nhstract 



Bild 3. Ctandardlya av tra (70Xi45X42) med ingångstiinnel. 
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It Pays to Provide Shelter for Silver Foxes 

(Ge Silverraven la - det lonar sig) 

Silver fox females (48-50 per group) urere 
housed in (1) standard pens (controls), (2) 

j pens with extra insulation (from Dec.), or 
(3)  pens with sheltered shelves (from Dec. to 
mating in spring). In the 3 groups resp., the 
percentage of infertile females averaged 
11.1, 7.1 and 4.3, the percentage of still- 
born cubs 20.7, 15.7 and 12.3, the number of 
liveborn cubs per mated fernale 3.33, 3.35 and 
3.89, and tlie number of cubs weaned 2.84, 
3.62 and 3.02. The av. dates of mating in the 
3 groups were 14. March, 12. March and 8. 
March resp., with two thirds of females ma- 
ting from l .  to 28. March, from 25. february 
to 27. March, and from 23. February to 21. 
March. Feinales in group 3 showed the stron- 
gest signs of oestrus, followed by those in 
groups 2 and 1. Of young females, 23% lost 
their cubs prior to weanilig vs. 14% of' older 
females, and the number of liveborn and wea- 
ned cubs averaged 3.24 and 2.47 resp. vs. 
3.89 and 3.38. 

Vdra Palsdjur: 57(11): 368-369, 1986 
4 tables. 
I n  SFVEB. 

CAB - abstrnct 

Good Sheiter Improves the Reprodustive Perfor- 
manse of Blue Foxes 

(Goda Iaforhållanden f'orbattrar blåravens 
valpresultat) 

Michael Sonderup 

From 5 .  January to 15. March, blue fox females 
(78-79 per group) were hotised in cages ( I )  
without shclter (controls), (2) provided with 
a shelf with solid back and sides, or (3) pro- 
vided with a winter lining. In the 3 groups 
resp., 17.39, 9.72 and 6.94% of females were 
infertile; litter size at birth averaged 7.88, 
8.99 and 9.1 5 resp. (8.91, 9.86 and 9.52 per 
mated female), and litter size at weaniag ave- 
raged 6.1 5 ,  7.09 and 7.04 (6.96, 7.78 and 
7.63 per mated female). 

Vdra  Pdsd jur :  57(12): 406-408, 1986 
3 tables, 2 fig. 
In SWED. 

CAB - abstract 

V~ntcrlyan ger r i ven  bra l i .  Blåraven trivs nzed denna billiga ocl7 enkla la-anordriing. 
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Endocrinology of Fur Grovrth and Reprsductioii 
in Mink 

Rose, Willianz Jackson, Ph.D. 

Experiments were conducted to determine: (1) 
the effects cf exogenous melatonin and ieduced 
photoperiod on molting and growth of the win- 
ter pelage (fur) and (2) whetlier changes in 
serum prolaction levels of treated and control 
mink during this same period were correlated 
with growth of winter fur. Adult and kit fema- 
le and male mink were utilized and tratments 
were initiated in late June. Regardless nf <ex 
or age, mink treated with 10 mg melato~iin os a 
6 hour light: 18 hour dark photoperiod mclted 
the summer pelage and attained prime winter 
pelage 6 weeks ealier than controls (P < 
.001). Both reduced photoperiod and exogenous 
melatonin caused serum prolactin concentra- 
tions to decline from a mean high of 5.9 ng/ml 
in mid-July to basal levels of less than 1.5 
ng/ml by late July-ealy August, 6 to 8 weeks 
earlier than controls. These findings indicate 
that the photoperiodic effects on growth of 
the winter pelage of mink Inay be mediated 
through the piiieal glaiid arid its secretion of 
rnelatonin. These data also suggest that part 
of the machanism of action of melatonin may be 
through the regulaton of prolactin synthesis 
and secretion. 

Experirnents were also desigced to determi- 
ne: (1) if prolactin receptors were present 
in the ovaries and uterus of the mink and (2) 
the relationship of changes in serum prolactin 
coiiceiitrations to levels of ovariaii prolactin 
receptors during embryonic diapause. Conseat- 
ratioris of uterine and ovarian prolactin re- 
ceptors of mink were quantified during ( i )  a- 
nestrus (uterus only), (2) when blastocysts 
were entering a state of diapause, and (3) du- 
ring the period of blastocyst reactivation, 
just prior to implantation. Mink were also 
bled at periodic intervals during gestation 
and the serum levels of prolactin determined 
by use of radion~munoassay. Scatchard analysis 
revealed a single class of binding sites for 
prolactin with IC values of 8.25 x 10- t .68 
M (uterus) and of 6.14 x 10- + .93 ~ ( o v a -  
ries). The total concentration ;f uterine 
prolactjn receptors during anestrus was 28 
Imol/mg protein. The total concentiation of o- 
varian receptors diiring anestrus was 90 
fmol/mg protein, which increased significantly 
during embryoiiic diapause to 484 frnollrng pro- 
tein, and then declined to i 6  fmol/mg protein 
diiring blastocyst rectivatioii. Serum prolactin 

concentrations began to jncrease soon after 
the vernal equinox (March 21) and were signi- 
ficantly elevated by March 27. The results of 
these studies clearly established that the o- 
va r ie~  and possibly tlie uterus of the mink are 
target organs for prolactin. 

Dissertatiorz Abstracts International, B: 
47(1): 96-B, 1986 

Only abstract recieved 

Coiiteiits of Natrium, Potassium, Calcium,Phosp- 
horus atid Iron i11 the Skeletal Musculature of 
Nutrias 

(Obsah sodilta, Draslika, Vapnika, Fosforu a 
Zeleza v kostrovoïn svalstve Nutrii 

Olga Pala~zska, Milan Bbrta, Vilianz Nosril 

The content of mineral substances - natrium, 
potassium, calsium, phosphorus, and iron - was 
examined in 20 head of standzrd nutrias of ma- 
le and female sex (10 males and 10 fernales) at 
the age of 8 monrhs and three years by randoni 
selection. Significantly higher contents of 
phosphorus, natrium, potassium, calcium, and 
iron were recorded in the musculature of males 
at the age of 3 years in contrast to females 
at the age of 8 months. The rniisculature of fe- 
males at ihe age of 3 years showed a signifi- 
cantly higher percentage of phosphorus, nat- 
rium and potassium in comparison with females 
at the age of 8 months. 1nterse::ual differen- 
ces were recorded in fernales at the age of 8 
months in a lower iron content and in a Iqwer 
phosphorus content. A higher percentage ci' po- 
tassium and a lower percentage of calsium were 
round in the musculature of beef cattle. 

Polnohospodarsti~o (Czechosloi~akia).  (February 
1980). V .  32(2) p. 162-167. 
2 tables, 5 references. 
In C Z E C  Su. ENGL., RUSS., CEZC.  

Authors sunznzary 
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Parting in Silver Foxes 

(Bena hos Silverrav) 

Ulla Joutsenlnhti 

Recent sharp increases in the population of 
silver foxes in Finland have led to an increa- 
sed incidence of pelts with a parting along 
the back. The defect, which is due to a reces- 
sive gene, also occurs in silver x blue fox 
and silver x red fox hybrids. When 20% o 
pelts are affected, the defect can be brought 
under control in 2-3 generations by means o 
culling affected cubs and their parents. 

djur 
med 
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Bild 1. Skinn med bena. 
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Bild 2. Andelen skinn med bena minskar då djur med detta fe1 systematiskt gallras bort. 

Finsk Pri'lstidskri f t :  20(12): 630-631, 1986. 
2 fig. 
In SWED. CAB - abstract 

Anatomical Organization of the Visual System 
of the Minlr, Mustela vison 

Susan K. A4cConnell ancl Sinzon LeVay 

The organization of the retinogenicuiocorlical 
visual system of the mink was studied by ante- 
rograde and retrograde tracer techniques, by 
physiological mapping, and by direet recor- 
dings from axonal terminals after injection of 
kainic acid. 

In the lateral geniculate nucleus, retino- 
geniculate afferents are segregated according 
to eye of origin between the two principal 
layers, A  and A l .  Within each of these layers 
there is a further parcellation according to 
functional type: on-center afferents terminate 
in the anterior leaflets of A and A l ,  and off- 
center afferents in the posterior leaflets. 
This separation is preserved in area 17: geni- 
culocortical afferents terminate in ocular do- 
minance patches in layer IV, and these patches 



coexist with an alternating, partially over- 
lapping set of patches for on-center and off- 
-center inputs that we have demonstrated pre- 
viously(McConnel1 and LeVay: Proc. Natl. Acac 
Sci. U S A  81: 1590-1593. '84.) In both the la- 
teral geniculate nucleus and in area 17, the 
contralateral eye predominates to a miich gree- 
ter extent than in the cat. 

Visual cortical areas corresponding to the 
cat's areas 17, 18, and 19 can be identified 
in the mink, but they are shifted postero!ate- 
rally in the hemisphere, and they show less 
emphasis on the representation of central re- 
tina. Mapping studies also revea!ed the exi- 
stence of a fourth visual area in the splenial 
sulcus (area SV) adjacent to the representa- 
tion of the far  periphery in area 17. This a- 
rea differs from the corresponding region in 
the cat in that it receives direct projections 
from the lateral geniculate nucleus and from 
areas 17 and 18. 

The lateral geniculate nucleiis projects to 
each of the four cortica! areas that were map- 
ped. The bulk of the projection to area 17 is 
deri .~ed from the principal layers, A and A l ,  
while most cells projeeting to areas 18 and SV 
are found in the C-layer complex. The recur- 
rent projection from area 17 to the lateral 
geniculate nucleus arises from pyramidal neu- 
rons in layer VI, and terminates through all 
laycrs of the lateral geniculate nucleus, but 
most densely in the interlaminar zones. Areas 
18 and SV project predominantly to the C 
layers. 

Areas 17, 18, and SV are reciprocally cor- 
nected with the claustrum and the LP-pulvinar 
complex, and project to the superior collicu- 
lus. All tour visual cortical arise from both 
the supragraiiular and infragranular layers. 

The Journal o f Comparative Neurology 
250:109-132 (1986). 
I table, 20 fig., 55 references. 

Authors abstract 

Comparative Studies oii the Plate of Farmed 
Mink and Polecats with Particular References 
to the Pattern of Palatine Ridges 

(Vergleichende Untersuchungen .an Gaumen voi 
Farmnerzen und Farmiltissen unter besonderer 
Berucksichtigung der (3aumenleistenmuster) 

Claudia Niehoegerz 

The palatine ridges of 138 minks (Mustela vi- 
son f. dom.) and 69 farm polecats (Mustela pu- 
torius)were examined. Investigations were ba- 
sed on photagraphs of the fixed skulls showing 
the hard palate on a 1:5 scale. 

Tliis paper includes descriptions and uni- 
variateevaluations of these data. Subsequeiit 
allometric calculations enable the exclusion 
of body weight irifluence ori the ridge area pa- 
rameters. Size and length of the ridge area as 
well as the total length of ridges were set in 
relation to the weight of the eviscerated car- 
cass without fur. 

Ridge patterns in both species differ di- 
stinctly. Minks and polecats both bear speci- 
fic features within the liniits of typical ge- 
nus conf igurations. 

Apically the palatine ridges cover the 
hard gum in its entire width. Mediari interrup- 
tions in the pharyngeal region result in bila- 
teral symmetry in M. vison. Its ridges lie in 
7 or 8 rows, females having lesss than males. 

The typical pattern of M. putorius con- 
sists of a varying number of ridge fragments 
in tlie pharyngeal section. They lie unarranged 
and cannot be classified in rows. 

In relation to the molar tooth M the rid- 
ge area of polecats extends further towards 
the pharynx than that of minks. 

Differences between the two species exist 
for all relations for which allometric calcu- 
lations were carried out. While the straight 
lines describing minks and polecats have the 
same allometric exponents, their positions 
differ. Thus the relation of total ridge 
lengths, as well as of size and length of the 
ridge area to the body weight are the same for 
both Mustela species. 

But with corresponding weight palatine 
ridges of minks are 22.1% shorter. Their ridge 
area is 15.5% smaller and 1.6% shorter . than 
that of polecats. 

Sex differences in the absolute data base 
on the males higher body weight alone. 

Investigations into differences between 
mink mutations did not lead to evaluable re- 
sults about intraspecific variability. 

In the following heridity of ridge featu- 
res is discussed. The influence of domestica- 
tion and nutrition on the configuration is 
considered. 

n 11nau~ura1-~issertetion, Tierarztliche Hoch- 
schule,l?rannover: 90pp., 1985. 
I l  tables, 15 fig.,  61 references. 
In GERM. S u  ENGL. 

Authors summary 
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The main Arteries of Aortic Arch and the way 
of their Branching in Nutria Myocaster Coypus 
(Molina, 1782) 

(Glowne tetnice luku aorty i sposob odejscia 
ich galezi u nutrii Myocastor coypus (Molina 
1782) 

Violetta Knrisiecka 

The way of branching the main aortic arch and 
their branches were studied on 35 preparations 
(17 females and 18 males) of nutria standard 
variety. The results indicated that in 77.1% 
the aortic arch ramifies into 2 branches, i.e. 
the brachiocephalic trunk and the left subcla- 
vian artery. The bracliiocephalic trunk gives 
rise to the left and right common carotid ar- 
teries and continues as the right subclavian 
artery. In 22.9% it was found that three 
branches originated in the aortic arch, i.e. 
the brachiocephalic trunk gave rise to the 
right common carotid artery and continued as 
the right subclavian artery. The branches of 
the subclavian arteries were: the costocervi- 
cal trunk, the dorsal scapular artery, the in- 
ternal thoracic artery, the vertebral artery 
and the superficial cervical artery. The 
branches showed variability in the sequence 
and the way of branching, separating indepen- 
dently or jointly into two or three arteries 
respectively. The greatest variability in the 
way of branching from subclavian arteries was 
demonstrated by the dorsal scapular artery, 
whereas the least variable in the branching 
mode was the internal thoracic artery. 

Roczniki Akademii Rolniczej w Poznaniu. Zoo- 
techrzika (Poland). (1984). (no.  148/31)  p. 
81-95. 
7 table, l fig., 22 references. 
In POLH. Su. ENGL.. RUSS .  

Authors sunzmary 

Leads I, 
a v  , V , and V ECG were obtained from 12 
healthy raccoons anesthetized with xylazine 
and ketarnine. Intervals and amplitudes of com- 
ponent deflections were remarkable uniform a- 
mong the individuals. Vector orientation of 
ORC mimicked that for the dog; but the relati- 
vely low voltages to QRS mimicked those of 
cats. The QT interval varied inversal with 
heart rate, whereas the PQ interval varied di- 
rectly with body weight. Relationship between 
heart rate and body weight was not significant 
(P > 0.05). 

Am J Vet  Res., Vol  47, No. 4 ,  April 1986. 
1 table, 4 fig., 15 references. 

Authors sunznzary 

Contribution to the Study on Mortality of Blue 
Fox Whelps 

(Smiertelnosc szczeniat lisow polarnych) 
4 

Irena Narucka, Adanz Malecki 

During 5-year investigations in a farm of blue 
fox the authors observed that in the breeding 
stock 32 percent of females did not bear 
whelps and 11 percent lost their offspring af- 
ter whelping. The losses of whelps from birth 
to weaning in the age of 7 weeks constituted 
12% of all born whelps in the season. Basing 
on the investigation carried out it was not 
possible to form a reliable opinion on the 
causes of deat11 in individual cases. 

Rocznilci Alcademii Rolniczej w Poznaniu, Zoo- 
technika (Poland). (1984). (no.  148/31) p. 
125-129. 
2 tables, 3 references. 

' In POLI-I. Su.  ENGL., RUSS .  

Authors sunznzary 

Electrocardiographic Evaluation of the Healthy Breeding of Fur Bearers in Denmark in 1985-86. 
Raccoon (Procyon Lotor) 

Robert L. Hanzlin, DVM, PhD; J .  Hren, BSC; P.V. (Palsdjursuppfodningen i Danmark) 
Sparrow 

Anonj~nzous 
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In 1985-86, in Denmark, there were 2 143 213 
niink breeding females represetiting an increase 
of 15.4% over the previous year. Of the fema- 
les 43% were Scan Black, 2.1.1°/0 Pastel, 8.4% 
Pearl and 20.5% wild type vs. 40, 23.9, 9.6 
and 19.2% resp. in 1984-85. The av. number of 
Iweeding females per farm was 505. Litter size 
per mated female averaged 4.69, and the per- 
ct-ntage of infertile females 10.9. The niimber 
of fox breeding feinales increased by 19% to 56 
262, and 68% of the jncrease was due to inc- 
reased number of blue and silver fox females. 
[,itter size per rnated female averaged 5.30 for 

blue fox and 3.07 for siIver fox females. Tlie- 
re were 6500 chinchilla breeding females at 
240 farms, 212 farms with polecats and 56 
farms breeding raccoon dogs. Details are given 
of feeding, health and AI  of foxes (almost 30%) 
were inseminated vs. 1I0/o the previous year) 
Economic aspects are considered. 

V i r a  PfilsdJur: 57(12): 412-418, 1986. 
In SWED. 

C A B  - nhstrnct 
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Xmmuiiogeiietics of Iinmuiioglobulins il1 American The results of the study on expression of im- 
Mink munoglobulin C gamma -allotypes (H2, H3 and 114) 

of mink blood serum ase given. Significant en- 
V. Instabil i t~ of Expression and the Problem hancement of quantitative expression, and even 
of Gelletic ~ o n t r o l  of C gamma - A l l o t ~ ~ e s  the appearance of an allotype anew, were shown 

with the aid of double irnmunodiffusion to take 
place at high frequvncy upon intensive hype- 
rimmunization with different antigens in adult 

Bararzov O.K., Vollcoila O.Yu., Metchetina L.V., mink. Three main facts which supplen~ent the a- 
Taratzin A.V., Fomicheva I.I. bove mentioned results were established with 

the help of highly sensitive enzyme-linked im- 
mune assay adapted to H4 testing: 

Pac. 2 

Ig C (hir/hrn) B &poieccé rirnepuzrzry- 
nrraaqan H O ~ O I ~ :  a - nopria A"o033, 
6 - UHTaKTHaR EOpIin 1iOHTPO.lfl 
J\$ 1063. I - iiouqerrrpnqrr HI,, 2 - 

U CLlBOpOTIiaX Iip0U11 IiOTOPLIS R.~.?o- 
Trrn H4 TecTnposanir zreTonoar neoir- 
noii narrry~o~ii~i@y3rrrr (AHA) II 1131- 

z i y n o @ e p ~ e a ~ n ~ r z r  aaannsoar (IIQA) . 
Oóoanase~nw: I - iioparr c nopzranb- 
noii, perrrc~pripye.\ioii AIIA, rionqen~- 
paqneii Il4 B cwnoportie ~tposrr; 2 - 
uopI;n c ~ r r r aop~o i i  r ionqe~~paqrref i  
134 (H4 perncTprrpyeTcn o II@.?, no 
ne  peSIICTp1Ip)eTCil B AIIB) 3 - HOP- 
lin, oTprrqaTenLnLre no II4 II B AHA, 

II B IIOA 
m7 m 2  u 3  

Pnc. 3 



1. Mariy H4-negative mink sera (as shown by 
double immunodiffusion) contain this allotype 
in minor concentration (10 to 200 g)ml) which 
is typical fo r  the latent type of allotype 
expression. 

2. The  H4-allotype which turned out to be 
determined by doublz immunodiffusion in some 
mink during hyperinimunization, i.e. reached 
the normal serum concentration of 1 - 10 mg/ml, 
was shown to have been present in  minor con- 
centratiori prior to immunization. 

3. The latent (minor) type of expression is 
shown to be inherited. 

Unprecedently high frequency of expression 
of latency and instability is likely to be the 
main reason for  deviations from mink C gamma 

-allotypes Mendelian pattern and difficulties 
of establishing the genetic relations among 
them. 

3 tables, 4 fig., 41 referertees. 
In R U S S ,  Su .  ENGE. 

Mottled Mink - a new Mutatioii? 

(Spracklig Mink - ny Mutation, eller...?) 

Lars Elo fsson 

An illustrated description os given of a black 
male mink whose winter coat turned mottled, 
with black, grey and white underfur and white 
guard hairs with black tips, It is not yet 
known whether the coat colour clianges ase due  
to deficierit inelanin production os genetic 
factors, but test matings ase planned to irive- 
stigate the latter. 

Vcïra PLilsdjur: 58(1): 18, 1987 
I f ig .  
In SWED. 

CAB - abstract 

Attempt iii Determinisig Heritabillty of the 
Diameters of Hair aind M e d ~ l l a  in Blue Fox 

(Proba okreslenia odziedziczalnosci cech gru-  
bosci i rdirenistosci owlosienia lisa 
polarnego) 

R yszard Clzolelva, Jerz j) Gedjlnz i?? 

As the quality of coat depends on the inorpho- 
logical traits of the hair, the authors at- 
tempted to find whether the diameters of me- 
dulla and Iiair iii blue fox could be used as 
indices in selection. It is possible if tliese 
traits are inherited and heritable. 

The investigated material included 263 
pairs: dam and dairghter, originating from 2 
farms situated near Poznan. Tlie authors measii- 
red the hair samples taken on t11e back of the 
animals in win r when the coat was in ful1 L- 
maturity. The h in the tested population ran- 
ged from 0.37 to 0.72. This finding may indi- 
cate that these traits ase heritable, thus 
they can be useful in evaluating aaimals for  
selection. 

Rocznili AkadenziiRolrliczej w Poznaiziu, Zoo- 
techrrika (Polartcl). (1984). (no.  1 4 8 / 3 I )  p. 
13-16. 
I table, 3 re ferences. 
In POLH. Su. ENGL,, RUSS. 

Authors sunzrnary 

Genetic Problems ira  mirik Culittare 

LeGrarzde C. Ellis nlzd L.C. Pcrce 

While the mutant colon. phases of mink arose 
f rom genetic rnutatioiis, dark mink were develo- 
ped by intensive inbreeding for  shorl, iini- 
form, darkly pigmented guard liairs witli a 
sheen and dark underfur. The genes for  a num- 
ber of pelt priiiiing defects and infertility a -  
re known to residc 0x1 a specific cliromosome iii 
man and animals in close association witli the 
histocompatability, HLA, growth, reproductio~i, 
and production gene complexes. Scrne importatit 
genetically inherited probleins in mink ase: 
primary and secondary male infertility, au- 
toimmune orchitis, cytotoxic destructioii of 



the testes and epididymides both spontatleously te to similar states in otlier farm anirrials and 
and melatonin induced, gerietic infertilily, man. 
cryptorchidism, rieonatal kit loss, watery 
kits, nursing sickness, male and fernale non--- CTtah Scielice 47 (3):  86-93, 1987. 
reproductive seasonal lossec of mature mink, l table, 4 fig., 12 refelselzces. 
singe and cottora fur  syndronie in nilrsing kits. 
The above disease were discussed as tliey rela- Authors sunznzary 

Current Iassights ori SeIected P'sar Cliiaracteri stiss of Standard Mink 

(Aktuelle Erkenntnisse zu aiisgewahlten Fellei- 
genchaften beiin standarclnertz) 

Josg u"chur?zacher. Ulf D. IVetlzel 

The present study conlpiles contribiitions of 
international authors and results of our owri 
research. 

Tt is significant that the parameters of 
fur  structure alid fur  c010ur are considered 
under more differentiatecl aspects in tlie Scan- 
dinavian countries. In additioli to degree of 
brightness, Reiten (1977) clislinguishes leat- 
her thickness, hair length, fur  density, ten- 
sion, hair quality and general fur  quality. E- 
simated heritability is indicated separately 
acco@ing to the coniponerlt of variance frorn 
females and males. 'S'his opens the possihility 
that the heritability coïnponent calculatec! for 
the mother may be bigger, since possible dorni- 
nance, epistasis and maternal performalice rilay 
be involved. 

In our own investigatioas, heritability of 
fur  structure aiid fur  colour were calculated 
witln the help of eslilnate rates of the compo- 
neritc of variance u and o2 as half-sibling 
analysis wiéh the help of the equation 

If h values were not too smal1 and random 
sarnple arnouilts were larger, it was possible to 
calculate confidence limits as approximations 
with the following equation: 

(accol.dil~g to Rasch et al .  1978). 

'These calculations we:e applied with 245 half- 
-sibling groups of a standard line and 196 
half-sibling groups of jet line. 

Table 1. Es t imate  ra tes  o f  h a  f o r  f u r  s t r u c t u r e  on November 1 :  

sex geriotype h a l f  s i b l i n g  f u r  s t r u c t u r e  K1 f o r  h 2  

- groups h SE_- if = 5% 

d s tandard  215 0.855 0.017 (0.822;0.888) 

j e t  83 0.765 0.021 (0.724;0.806) 

Q standard  30 0.534 0.038 (0.460;0.608) 

-- j e t  113 0.667 0.047 (0.575:0.759) 

?'Ile high estimate rates indisated point out liasized that i11 botli lines presumably tlic 
that it may be possible in Euture to iniprove males offer more favourable heriditary featu- 
the quality of fhe furs produced by seleceive res than tlie females. 
breeding. II is obvious tliat the jet lille as When assessing fur  coloiir, i t  is Crequeiit 
well as the standarcl line exhibits a high deg- international practice to provicie olie common 
ree of heriditary disposition. It must be emp- quality mark for both straight Iiair and under- 



fu r  colour. The calculated l i  values of Jo- influenced by inaternal effects, since the e- 
ha1zsson(1964), Udris (1968),  Snndh (1975) ~ t l d  seiinate rates of both components of variance 
Olausson (1976) vary between 0.20 and 0.50. are on the same level. Our own results prove 
The results of Reiten (1977) are in the range relatively high heriditary disposition of fur  
between 0.40 and 0.50. Accorditigly, the degree colour (table2) and largely confirm the fin- 
of briglitness does not seem to be particularly dings of Reiten (1977).  

Table 2. h2 Estirnate ra tes  o f  f u r  co lour  on November 1: 

s ex genotype h a l f  s i b l i n g  f u r  co lour  K1 f o r  h *  

groups h 2  sh2 i f  = 5% 

8 standard  215 0.625 0.017 (0.592;0.658) 

j e t  83 0.675 0.020 (0.636;0.714) 
Q s tandard  30 0.473 0.028 (0.418;0.528) 

j e t  113 0.735 0.018 (0.670;0.770) 

Only the estimate rates of heritability of mink fur  produced with regard to fur  striicture 
standard females, amounting to h = 0.473, de- and fur  colour. 
viate somewhat from the level of the other e-- 
stimate rates (0.625 - 0.735). One reason for Briihl, No 3,  86,  pp.  11-13. 
this could be the smal1 random sample amouilt tables, 12 rl-ferellces. 
of ri = 30 half-sibling groups. The high esti- GERM SLI. GERM 
mate rate iiidicated sliould point out future 
opportunities of selective improvemeiit of tlie Authors sumnznr.V 

Considerations 0x1 Selestive Breeding of Stan- 
dard Mitik with Regard to Improving Fur Quality 

(Betrachtungen zur zielgerichteten Verpaarung 
von Standardnerzen hinsichtlich der Verbesse- 
rung der Fellqualitiit) 

Jörg Schunzncher, U l f  D. Wetzzel 

National and international references indicate 
that "fur quality" is a significant criterion 
for achieving high fur  prices. The quality 
criteria of fur  colour (colour of underfur, 
colour of straight hair) and fur  structure 
(density of straight hair, quality of straight 
hair, nap) are closely interrelated. 

The present study tests tke results of se- 
lective mating with regard to fur  quality of 
high and very high quality anirnals concerning- 
colour and structure. 1477 minks of three test 
generations were tested. Either fur  quality 
coinponent was tested with a scaling system 
coinprising 5 marks. The tables presented show 
colour and structure developmeilt of paternal 
and maternal performance and the average per- 
formance characteristics of their offspring. 
In botli classification procedures of parental 
performance the maxirnuin index of 10 (5poiilts 
for colour and 5 points for stucture) is found 
inost frequeritly with an index of father of 10 
and of mother of 5-10, namely at a level ~f 
30.7 percent, and with an index of mother of 
10 and a father of 5-10, namely at a level of 
24.1 percent. 
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Tnble: Parental performalzce characteristics nlzd splitting up o f the per fornznlzce o f their 
offspi.ing with regnrd to fur colour and fur structure with the help of indices 

Parental  performance Index o f  o f f s p r i n g  performance (%) 

Father mother n 1 O 9 8 7 6 5 

1 O 5 - 10 88 30.7 18.2 21.6 19.3 5.7 4.5 

9 5 - 10 245 16.3 22.0 25.7 25.7 8.2 2.1 

8 5 - 10 359 11.1 12.8 23.8 30.2 18.2 3.9 

7 5 - 10 398 9.3 13.8 21.1 33.2 18.1 4.5 

6 5 - 10 342 5.5 7.3 24.6 32.8 21.9 7.9 

5 5 - 10 16 O 6.3 6.3 25.0 43.7 18.7 

Mother Father 

1 O 5 - 10 112 24.1 21.4 21.4 22.3 8.0 2.8 

9 5 - 10 177 18.6 19.2 22.6 25.4 11.3 2.9 

8 5 - 10 344 11.3 18.3 23.8 30.2 11.1 5.3 

7 5 - 10 391 8.7 10.8 24.8 32.2 19.6 8.9 

6 5 - 10 351 6.8 8.6 21.4 33.6 22.5 7.1 
5 5 - 10 73 6.8 6.9 23.3 26.0 30.1 6.9 

As shown in the comparison of parental 
performance witli the average performance of 
the offspring concerning the features of fur 
colour and fur structure (table), decreasin,g 
quality marks of parents on Nove~ilber I will Briihl 6, 1986. 36-37 
decrease offspring performance in the follo- 5 tables, 3 referefzces. 
wing year. From this arises the conclusion for III  GERM. 
future breeding practice to mate males and fe- 
males with the highest marks. Authors sunzmary 
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Original Report 

Aspiration biopsy of the thestis - a useful tool in mink 

C.  Sundqvist, M .  Parvinen and A. Lukola. Department of Biology, Abo Akademi, Porthansgaten 3B, 
SF-20500 Turku, Finland, Institute of Biomedicine, Department of Anatolny, University of Turku, 
SF-20520 Turku, Finland, and Department of Biocliemistry and pharmacy, Abo Akademi, SF-20500 
Turku, Finland 

Summary 
Infertile mink males frequently occur. They 
should be eliminated as early as possible. The 
aspiration biopsy of mink testes seems to be 
the most valuable method at present in asses- 
sing fertility. Specimen collection, staining 
and analysis are easy to do in a normal farm 
situation. 

Introduction 
The surgical biopsy of testes has traditional- 
ly been the most accurate method for asses- 
sing male infertility (Chmnj) ,  1940). However, 
more recent studies indicate that a versatile 
thin needle aspiration biopsy technique for 
cytological exarnination of the testes is in 
agreement with the histological findings in e- 
valuation of sperinatogenic failure (Persson et 
al. 1971, Nseyo et nl. 1984). Because inferti- 
le males frequently occur (Turzg et al. 1984), 
it seemed reasoiiable to study mink using the 
fine needle aspiration biopsy of tlie testes. 
As a male mink usually fertilizes 4 - 8 fema- 
les, one case of infertility raises several 
unfertilized or barren females. Furthermore, 
it is more convinient to screen the male in- 
fertility in order to increase the littersize. 
From the economic point of view it is impor- 
tant that the infertile males are elilninated 
as early as possible. 

Materials and Methods 
Altogether, more than 1.000 male minks from a 

conventional farm in SW Finland have b'een stu- 
died during 1984 - 1986. Their ages varied 
from 1 to 3 years, the majority being one 
year old. The open-sided sheds providing natu- 
ral climatic and light conditions contained 
individually caged minks with most common co- 
lor varieties. All animals studied were trea- 
ted in the same way as the other animals on 
the farm. 

Aspiration biopsies of the testes were ta- 
ken in January and February, i.e. 1 - 2 
months before the mating season. The testes of 
concious minks were palpated and punctured by 
a 19 or 20 gauge needle connected to a 20 ml 
syringe. A gentle aspiration was produced as 
the tip of the needle passed the testicular 
tissue. Care was taken to avoid injury to the 
cauda epididymidis. In most cases, the biopsy 
was taken from one testis only. If differences 
in testicular size were found, the larger one 
was studied. 

The sampling produced no harmful effects 
on libido, appetite or general behaviour. The 
samples were either iminediately squashed and 
studied in live condition by phase-contrast 
microscope os they were smeared onto microsco- 
pe slides, air-dried and analyzed after stai- 
ning with a May-Grunwald-Giemsa solution Sonie 
samples were stored inside the needle for 1 5 
days at O C and later stained with May-Grun- 
wald-Giemsa. Each view was scored on a scale 
from 1 to 10 using a slightly modified John- 
 sen'^ (1970) score count method (Table 1). 
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Table l .  The  testicular aspiration biopsy 
snmples were scored according to a scale 
fronz l to 10. Samples were spread onto nzi- 
croscope slides and stained with a A4ay- 
Grunwald-Gienzsa solution. More than 40 rart- 
donzly selected views (400 unz ) vve1.e 
scored usitzg X 400 nzagnification. 

Number o f  

Scores C e l l s  cha rac te r i zed  c e l l s  per  v iew 

1. S e r t o l i  c e l l s  o n l y  5 - 30 

2. Spermatogonia o n l y  2 - 30 

3. No f u r t h e r  than 

Pr imary  spermatocytes < 10 

4 .  No f u r t h e r  than 

p r imary  spermatocytes 10 - 30 

5 .  No f u r t h e r  than 

round spermatids < 10 

6. No f u r t h e r  than 

round spermatids 10 - 40 
7. No f u r t h e r  than 

round spermat ids > 40 

8. Ma tu ra t i on  phase 

spermat ids < 20 

9. Ma tu ra t i on  phase 

spermat ids 20 - 50 

10.  Matu ra t i on  phase 

spermat ids > 50 

In cytological analyses, the main empliasis 
was focussed on the presence of haploid gerin 
cells and particulary on those with condelising 
chromatin. Biopsy scores were compared witli 
reproductive capacity, testicular development 
and with conventional histology. Statistical 
tests were performed with IBM-PC and Lotus 
1-2-3 (Sundquist & Enkvist, 1987). 

Results 
When the relative distribution of the sperma- 
togenic cells in the testis smeares was 
scored, clear differences could be seen bet- 
ween minks with clinically abnormal (smal1 and 
soft) testes and normal ones: The former group 
(n = 18) showed a mean biopsy score count of 
5.33 2.88 compared to 9.40 0.58 (n = 138) 
in controls. There was tendency (r = 0.46, n = 
200 and p < 0.05, single classification random 
ANOVA) for high scoring males to return better 
breeding results. Males with score counts less 
than 7 were considered as infertile. Additio- 

nal samples (n = 870) confirmed that those ca- 
ses where spermatogenesis one month before the 
mating season had not progressed 6eyond the 
pachytene stage were infertile. Samples stored 
inside the needle could not be used for accu- 
rate diagnosis. 

Discussioii 
In accordance with preliminary investigations 
(Sundqilist et. al., 1986) we could confirm in 
this study that testicular aspiration biopsy 
allows infertile mink males to be detected 1 - 
2 months before the breeding season. In those 
cases where spermatogenesis had not progressed 
beyond the pachytene stage, infertility was e- 
stablished without doubt. An arrest at certain 
levels of spermatogenesis was in one study di- 
rectly reflected in specific biopsy score 
count values (Johrtson, 1970). Furthermore it 
has been observed that testicular biopsy is a 
worthwhile technique for establishing accurate 
diagnostic criteria in cases of canine infer- 
tility (Larsen, 1977). This speaks in favor 
for testicular biopsy also in mink. 

The seminiferous tubules in mink are rela- 
tively fragile, and in some cases also intact 
seminiferous tubules could be obtained using 
low aspiration forces. The extremely dark mink 
has been shown to produce antisperm antibodies 
(Tung et al., 1984) and increased testicular 
levels of the blood-testis barrier altering 
substance, histamine (Nenzetallah et al., 
1985). There might be a risk of such reactions 
in other mink color varieties, too, but it has 
been shown histologically that autoimmune 
reactions had not time to develop in mink du- 
ring the two months after sample collection 
(Suizdqvist et al., 1986). The future investi- 
gations should focus on the possibilitv of au- 
toimmune reactions in biopsied mink males bred 
through several seasons. There has been re- 
ports on testis injuries after surgical biopsy 
in monkeys (Ploen & Lrïckgren, 1984) and bulls 
(Gassner & Hill,  1955). In contrast with ob- 
servances of no deleterious effects in rams, 
boars or stallions (A4acDonald, 1970; Galirza, 
1971). In a recent work, Pelletier (1986) 
claims that in mink, functional blod-testis 
barrier is present only during part of the ac- 
tive period of spermatogenesis. This could be 
the anatomical basis for frequent occurrence 
of testicular autoimmune disease in this spe- 
cies. This correlation is even more striking 
if the annual disappearence of blood-testis 
barrier is unique to the mink. 

The information gained from analyzing te- 
stis specimens collected by the aspiration 
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technique is valuable for  practical purpose in 
screening for  niink male infertility. Because 
specimen collection, staitiing, and annlysis a- 
re easy to do, this technique is very suitable 
for assaying mink infertility in a normal farm 
situation. 
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- Aspiration Biopsy sourzds n~uch worse thnlr it 
is. 

- And inznzidintely nfter you 1 ~ 1 1 0 ~  h o ~ v  j'nr ~ O L L  

can do  whnt you wish. 
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Male iiifertility i11 mink breediiig 

A high incidence of male infertility greatly 
impairs the economy of mink production. Infer- 
tility males should therefore be eliminated 
f rom breeding. This study constitutes a criti- 
cal evaluation of two "old" methods, 1) testi- 
cular palpation, 2) the sperm test, as well as 
two "new" methods, 3) testosterone test, and 
4) aspiration biopsy of the testis. 

Aspiration biopsy of the mink teslis seems 
to be the most valuable test method. It  gives 
the investigator a good opportunity to observe 
defects in spermatogenesis with great accura- 
cy. Although infertile males can be detected 
by testicular palpation, the method is largely 
restricted to the recognition of two major te- 
sticular disturbances, namely hypoplasia and 
cryptorchidism. A combination of palpation, 
and testis biopsy is suggested as a more re- 
liable indicator of fertility. The sperm test 
offers a powerful tool in breeding mink. Males 
producing semen of unsatisfactory quality ase 
effectively elinlinated. The sperm test was u- 
seful in testing the effect of the anti-estro- 
gen, clomiphene citrate, on male reproductive 
performance. The test method rnust, however, be 
performed during the busy weeks in March, when 
minks are mated. Serum testosterone was esti- 
mated by two methods, RIA and TR-FIA. The lat 
ter method had several advantages, the possi- 
bility of measuring a large number of samples 
within a short period of time, being worthy to 
mention here. The serum testosterone test gi- 
ves conflicting results and must await further 
study before its real value can be assessed. 
Although there exits a correlation between se- 
rum testosterone ir1 early February and spernl 
quality in March, i t  seems as if only males 
with delayed puberty os greatly disturbed te- 
sticular development can be detected by this 
test. In order to test the effect of long-di- 
stance transportation on male mink reproducti- 
ve capacity, serum testosterone measurements 
were highly valuable. 
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Eliminatiorn of Infertile Male Mink from Bree- 
ding using Sperm Test, Testicular Palpation, 
Testosteroiie Test and Fine-Needle Aspiration 
Biobcy of the Testis 

C. Sundqitist, J .  Toppari, M.  Parvineti, K .  Fa- 
gersronzand A. Lukola 

Male mink have been screened for infertility 
using various techniques in order to find ef- 
fective means of elimination of infertile 
individuals from breeding. The microscopical 
evaluation of sperm quality resulted in detec- 
tion of 5.1-20.9% of infertile males (n = 
395). As a consequencs the mean annua1 number 
of kits per female (litter-size) significant- 
ly increased (P<0.05), compared to non-analy- 
sed population. With testicular palpation (n = 

271), males with hypoplastic (1.9%) and cryp- 
torchid (6.4%) testes could be eliminated from 
breeding. The selection based on serum testo- 
sterone measurement before the breeding season 

led to a significant increase in the litter- 
size (P<0.05) in one test group as compared 
with 3 previous years. A poor correlation was 
found in another test group (n = 20) between 
serum testorone consentration and sperm quali- 
ty. Fine needle aspiration biopsy of the te- 
stis was used for the first time for fertility 
assesment with encouraging results. It is 
concluded that for practical purposes testicu- 
lar palpation, microscopical evaluation of 
sperm quality and the fine-needle aspiration 
biopsy are most suitable in assessing male 
mink reproductive capacity. The significance 
of the serum testosterone assay remains to be 
evaluated further. 

Animal Replqoduction Science, 11 (1986)  295-305 
3 tables, 2 fig., 33 references 

Authors absti.act 

Comparison Between Radioimmunoassay alid a New med for tlie determination of total serum te- 
Time-Resolved Flouroimmunoassay: Determination stosterone in peripheral blood samples obtai- 
of Total Serum Testosteroiie in Male Mink (A4zi- ned from 231 mink males (Mzistela vison). The 
stela visorz) correlation between the values obtained with 

the two methods was good (r=0.85; 
E. Rertoft, O. Mrïentausta, C. Sundgilist mzd A. y=1.52+1.05x). The values abtained with FIA 
Lukola. (1 1.67k5.39 ng/ml). Standards prepared from 

female mink serum behaved similarly to the bo- 
A comparison of a solid-phase immunoassay u- vine serum standards used in the coininercial 
sing time-resolved flourescence (TR-FIA) and a kits. The data obtained show that FIA is a 
conventional radioimmuoassay (RIA) was perfor- reproducible method and provides a useful to01 

100 200 300 400 
EXTRACTED SERUM VOLUME (01)  

Fig. 2. Relation between the measured testosterone content and extracted mink serum volume in 
TR-FIA. 

Fig. 3. Correlation between the TR-FIA of testosterone and a commercial RIA. 
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for measurement of a large number of sainples 
within a short period of time. 

Attinzal Reproduction Scierzce, 12 (1987) 291-295 
3 fig., 8 isefere?zces. 

Authors abstract 

Improved sperm counts in ~raizik inales (Mustela 
ilisorz) treated with clomiphene citrate 

A. Lukola atzd C. Sundqijist 

A group of 12 sterile, azoospermic mink males 
were treated with clomiphene citrate (10 
mg/kg/day) for 10 days during the mating sea- 
son; 50°/o of the males showed improved sperm 
counts already after 2 days of treatment and 
the maximum effect was seen 4-6 days after the 
start of the treatment. The other half of the 
group did not respond to the treatment and 
their sperm counts remained near zero during 
the whole experiment. 

A. Lukola and C. Sundqvisl 

Flg., 1: - Sperm counls (mean i SE) ol clomiphene cilrate 
lrealed (o) and unlrealed (A) mink males. (+) upper range. 
(p < 0.05 al day 5. X2 evalualion). 

J.  Endocritzol. Inilest. 9:243, 1986. 
I fig., 8 referelzces. 

Auth0r.r abstract 

Ablation of the Blood-Testis Barrier in Rats 
and Giriiiea Pigs by 48/80, a Nistamirie Relea- 
ser, and Cadinium Chloride 

B.R. Nenzetallah and L.C. Ellis 

When adult male guinea pigs were injected uni- 
laterally intratesticularly with compound 
48/80 ( l  mg in 0.05 ml saline), their testicu- 
lar peritubular capillaries were engorged with 
blood, intratubular edema was present on the 
ipsilateral side, and the blood-testicular 
(BT) barrier (measured by the entrance of 
acriflavin into tlie seminiferous tubule) was 
ablated. The coritratateral testis, when injec- 
ted with saline, showed no pathological chan- 
ges nor a breakdown of tbe BT barrier. Subcu- 
taneous injection of guinea pigs with cadmium 
chloride resulted in a more intense intratubu- 
lar flourescence than was observed for 
48/80-treated animals. The H and H receptor 
blockers (diphenhydramine and cimetidine, re- 
spectively) reduced the intensity of capillary 
engorgeinent and edema. Intraperitoneal injec- 
tions of 48/80 (0.5 mg) was lethal to rats, 
and both diphenhydramine and cimethidine indu- 
ced survival even with as much as 1 mg of 
48/80. Intratubular flourescence was less se- 
vere than that observed for similarly treated 
guinea pigs or from cadmium chloride-treated 
rat testes. Neither treatment (48/80 or cad- 
mium chloride) altered the blood-epididyinal 
barrier of either guinea pigs or rats. Species 
differences were observed in the lethal ef- 
fects of exogenously administered histamine. 

Archives o f Andrology 15:41-48 (1985). 
2 tables, 2 fig., 36 references. 

Authors abstract 

Morphology of tlie fernale genital organs of 
COYPU 

(Contributii privind morfologia organelor ge- 
nitale femele la nutrie (Myocaster coypus)). 

V .  Cotofalz. C. Cotea, Vuletztina Hritcu 

Studies made on female genital organs have re- 
vealed some characteristics: smal1 ovaries 
partially convered by a large ovarian boursa 
with a cordonal structure and polyovocytic 
follicles; uterus of duplex type; two cervical 



Fig. i. 'Ovarul $i bursa ovarian3. la nutrie : A - bursa 
ovarianz ; B - panicul adipos mezo-ovarian ; a - ova- 
;U1 ; a' - Corp galben de gesta~ie ; a" - corp alb ; 
b - pavilionul trompei ; b' - orificiul 'adbdomina! al 
oviductului ; c - oviduct ; d - ligament utero-ovarian ; 
e - ligament tubo-uterin ; f - uter ; h - ligament ute- 
rin longitudinal ventral ; i - ligament uterin longitudi- 
nal dorsal ; 1 - a. $i v. ovarian3 ; 1' - rr. ovariene ; 
2 - a. tubars caudal: ; 3 - a. tubar: cranials ; 4 - 
rr. tubare ; 5 - a. uterin; ; 6 - rr. uterine scurte ; 
7 - rr. uterine lungi ; 8 - arcada venoass dorsalZ ; 

9 - arcada venoas; ventralz. 

channels with separated openings into hemisp- 
heric- aplatised portion of the vaginal seg- 
ment of the uterus; a very developed cytogenic 
chorin with numerous glands in endometrium; a 
long vagina with strong musculature in the 
caudal part and with an outside transversal a- 
perture; a smal1 spur that separated vulva by 
anus; urethra, on the dorsal part of the cli- 
toris, with an own orifice; clitoridien glan- 
dus covered with prepuce. Subanal gland of se- 
baceous of contributes to the lubrifance of 
the perineum and vagina during the copula- 
tion. 

Lucrari Stiirtti f ice Itzstitutul Agrotzonzic "Ion 
lonescu de  la Brad", Iasi. Zootecrzie-Medicitza 
Veterirzara: 27/28: 51-55, 1984. 
6. fig., 3 references. 
Irz ROMN, Su .  ENGL. Authors sunznzm'y 
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Administration of Medroxyprogesterone Acetate 
in an Effort to Advance the Implantation in 
the Mink 

( F o r s ~ g  på fremkaldelse af implantation hos 
mink ved behandling med medroxyprogesteronace- 
tat) 

Ib J .  Christianseiz 

At varying distances from the last mating in 
mink mated once or twice, 2.5 mg medroxyproge- 
steroneacetate (Perlutex LEO) was administ- 
rated intramuscularly. This treatment did not 
influence the pregnancy rate or the duration 
of pregnancy. Without significance (P<O. 1) the 
number of cubs was greater in mink treated 
between the 9th and the 14th day after the 
last mating compared to mink in the control 
group, whereas the number of cubs was signifi- 
cantly less (P<0.05) in mink trated between 
day 5 and day 8 after the last mating compared 
to control mink. 

Arsberetrzirzg, Institut for Sterilitets for- 
skrzing,Kongelige Veteritzer- og La1tdboh0jskole: 
28:55-60, 1985. 
2 tables, 11 references. 
Irz DANH,  Su. ENGL. 

Authors sunzmary 

Collection, Evaluation and conservation of se- 
men of Silver Fox (Vulpes vulpes L.) and an 
attempt to test inales as sperm doiiors 

Pobieranie, ocena i przechowywanie nasienia 
lisow srebrzystych (Vulpes vulpes L.) oraz o- 
ceny samcow jako dawcow nasienia) 

Experiments were conducted on 26 ten-month-old 
males of silver fox. Electroejaculation as a 
method of semen collection was effective witli 
25 animals. The males were stimulated for 9-13 
minutes with current of 50 Hz, voltage 1.5-3.0 
V and intensity 5-15 mA. 

With 105 stimulations 55 good-quality eja- 
culates were obtained. They were generally of 
whitish colour, watery consistency, medium in- 
tensive smell, pH - 6.2. The average volume of 
ejaculate was 1.3- 1.9 ml, spermatazoa density 
- 100 000/mm . No morphological abnormalities 
were found in 94.2% of spermatozoa. 
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The experiments showed that 3-4-day inte- 
vals between the collections had a beneficial 
effect on the quality of ejaculate. 

Yolk-lactose and yolk-citrate extenders u- 
sed to conserve the sperm proved to be suitab- 
le and equialent. 

The evaluation of silver fox males as 
sperm donors, useful in determining their 
breeding value, may be done basing on the re- 
sults of 3-4 test collections of semen. 

Roczniki Naukowe Zootechniki (Polaizd). Polish 
journal o f Alzirnal Science and Technology. 
(1984). V .  l l ( 2 )  p. 31-39. 
1 table, 15 re ferences. 
In POLH, Su. ENGL, GERM, RUSS.  

Authors sumnzary 

Determiiiing Pregnancy in Chiiichillas 

Thistle down 

Pregnancy diagnosis from body weight (an ini- 
tial loss, followed by an increase), visual 
inspection, and palpation of the abdomen is 
described. Detection of a vaginal plug is in- 
dicative of mating; 85% of mated females con- 
ceive. 60 days aftes detection of a plug, teat 
enlargement starts in pregnant females. At 30 
days after conception, foetal kits are pea-- 
seized at palpation. 

Orejuda Chinchilla: 3(2):23, 26-27, 1986 

CAB - abstract 

Bone Marrow Depression Associated with Proloii- 
ged Estrus in tlie European Polecat or Fitcli 
Ferret 

Deborah Anne Martin 

Prolonged estrus is common in fesrets and is 
associated with a high incidence of fatal bone 
marrow depression characterized by nonrespon- 
sive anemia, thrombocytopenia, and granulocy- 
topenia. Veterinary technicians who are aware 
of the dangers of prolonged estrus in ferrets 
can bring animals with clinical signs to the 
attention of the veterinarian for appropriate 
diagnosis and management. 
Veterinary Technician: 7(7): 323-327, 1986. 
l table, 3 fig.,  9 refererzces. 

Figure l-A typical fitch ferret. (From Ryland LM, Bernard SL, 
Gorham JR: A clinical guide to the pet ferret. Compend Conrin 
Educ Pracr Vet 5(1):26, 1983. Reprinted with permission.) 

Figure 2-A swollen vulva is indicative of estrus in the fernale 
ferret. Alopecia of the ventral abdomen and tail is evident. (From 
Ryland LM, Bernard SL, Gorham JR: A clinical guide to the pet 
ferret. Cornpend Contin Educ Pract Ver 5(1):26, 1983. Reprinted 
with permission.) 

Authors sunznzary 
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AeaSOnal changes In testicular structure artd 5-fold changes during the year, associated 
function in the Blue Fox (Alopex Lagopus), as with considerable changes in cellular composi- 
quantified by nzorphonzetric afzalysis and nzeasu- tion. The seminiferous epithelium was maximal- 
rement o f Adenylate Cyclase Aetivity ly regressed in August, when 94% of tubules 

contained only spermatogonia. By late October, 
Adrian Snzith, Hans Petter Bugge, Kjell  Arider- approximately 6 months before mating season , 
sen Berg, Ordirz Moller arzd Vidar Hanssorz 40% tubules contained primary spermatocytes. 

From the middle of January until the end of 
The volume of the blue fox testis showed April all tubules contained spermatids or more - .  

Nov Dec Jan F e b  Mar Apr M a y  Jun Jul Aug O c t  

Nov Dec Jan Feb  Mar Apr M a y  Jun Jul Aug O c t  

Fig. 2. 
a) Seasonal variations in the testiciilar coiiterit of haploid, diploid and tetr;tploid cells, as 
quantified by D N A  Ilow cytometry. l'he data are taken from Sinitli et al. (19841)) and are 
arbitrary valiies obtained by ineasiiring the iiieaii relative niinibers of cells in each 
population and tlieri inultiplyiiig thein Iiy niean testiciilar weight. I)) Seasorial cliariges in 
the relative numbers o f 4  tubular categories in tlie bliic h x  testis. <:ategory I: Speriiiato- 
gonia only; Category 2 :  Spermatogonia and priniary sperniatocytes; Category 3: Spernia- 
togonia, spermatocytes and rourid spermatids; Category 4: Sperniatogonia, spermiitocytes 
and elongated sperrnatids, witli o r  without routiti spermatids. T h e  arrows depict the dates 
of castration and the figures in pareiitheses indicate tlie riiiriiber «f  animals castrated 011 

each date. T h e  tiorizontal bars represent the iriatirig seasoii, wliich was del'iiied as tlie 
period between the dates o f t h e  first and last matings on the l'arni. Values are rneaiis + S E M  

for all ot'the aniiiials castrated in a given nioiith. 
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advanced haploid cells. Tubular diameter inc- 
reased by 73% during testicular re-develop- 
ment, and epithelial height increased 3-fold. 
Regression to the basal state occurreed during 
May to July. The volume densities of the semi- 
niferous epithelium and of interstitial tissue 
remained approximately constani througliout the 
year. Soluble Mil -depeiident adenylate 
cyclase activity showed seasonal variations 
that paralleled those of the haploid germ cell 
population and testicular volume, whesas soma- 
tic cell adenylate activity was relatively 
constant. 

Internatiorzal Jourrzal o f  kndrology 9 (1986) 
53-66. 
5 fig., 23 referrzces. 

Authors sunzmciry 

Early Weaning of Arctic Foxes and its Coiise- 
quences for Reproduction a t  Maturity 

(Casny odstav Mlad'at polarnich lisek (pescu) 
a jeho dusledky na reprodukci v dospelosti). 

c 

L,. Bartos 

Data for 1979-81 were obtained at 8 farms with 
473 males and 1337 females in 1979, 632 males 
and 1725 females in 1981. The number of young 
was 11442, 9274 and 10962 in the 3 yr, the 
percentage of females whelping 77.0, 76.1 and 
77.8, the percentage of infertile females 
13.8, 13.5 and 12.2, the percentage of females 
with silent oestrus 9.5, 10.6 and 9.7, the 
percentage of males unwilling to mate 14.3, 
12.5 and 12.5, and mortality of cubs 20.3, 
18.7 and 26.9%. The cubs were weaned at 36 or 
45 days of age. Age at weaning was signifi- 
cantly correlated with the percentage of pro- 
geny exhibiting silent oestrus in the follo- 
wing breeding season (-0.84), the incidence of 
male progeny unwilling to mate in the follo- 
wing breeding season (-0.83), and mortallity 
of cubs in the following season. 

Veterinarst~ji: 36(1): 25-28, 1986. 
5 tables. 

CAB - abstract 

Control of Oestrus in Blue Foxes by Means of 
Additional Light 

(Brunstreglering hos blårav med hjalp av extra 
ljus) 

Maija Valtonen & Kjell Nydahl 

Of 74 young and 52 adult blue fox females 
which received 4 h extra light per day from 1 
February to 15 March, 90.9 and 100% resp. ma- 
ted vs. 88.7 and 100% of 72 and 53 young and 
adult females subjected to natura1 daylight 
(controls). In the group receiving extra 
light, 16 and 63% of young and ault females 
resp. had mated by 31 March vs. 10 and 42% of 
control females, and the number of cubs born 
per mated female averaged 7.25 and 9.93 vs. 
6.73 and 8.74. Of 26 young and 48 adult fema- 
les which received 6 h extra light per day 
from 1 february to 15 April, 100 and 100% 
resp. mated, and 39 and 96% had mated by 31 
March vs. 91.6 and 100% and 4 and 32% for 48 
young and 37 adult controls. The number of 
cubs born per mated femal averaged 6.54 and 
9.46 for young and adult females resp. in the 
group given extra light vs. 8.18 and 9.70 for 
controls. It u1as concluded that adult females 
would benefit from extra light during 1 Feb- 
ruary-15 March, and young females from extra 
light during 15 February- 15 April. 

Finsk Palstidskrift: 20(12): 647-649, 1986. 
3 tables, 1 f ig .  
Irz STYED su. SWED. 

C A B  - abstract 

EIousing in Groups Affects tlie Development of 
Oestrus in Foxes 

( R ~ v e  i flok påvirker brunstudviklingen) 

Michael Smzderup 

Young mink females at 2 farms in Denmark were 
housed in groups of 7-8 females plus 1 male or 
in traditional cages. Females housed i11 groups 
exhibited oestrus and mated an average of 12 
days earlier than those in individual cages, 
but there were no conclusive effects of type 



Hos Evuld ,lensen går tzverne 7-8 sammen i udebure langs hegnet 

of cage ori tlie iritensity of oestrus. 

Dansk Pel.~c/yravl: 49(1%): 867, 1986. 
1 table, Z f i g .  
I1i DANEI. 

CAB abstract 
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Sable Prodtictivity Related to Terin of Coup- 
Eng, Sex Wecurrerice Type axid Pregnancy 
Duratiori 

M.D. Gel'bert 

On tlie base of three-years investigation it is 
shown that influence of coupling terin, sex re- 
currence type and pregnancy duration to pro- 
ductivity changes during concrete year and is 
characteristic for this year only. So to inc- 
rease the effectiveness of sable reproduction 
it is necessary to apply different techniques 

P H c .  2. ~ . ~ O ~ O R H T O C T ~  ~ 0 6 0 J I e k  R  3 a R U C H M O -  

CTH O T  i i P O R O J i X H T e J i b H O C T H  ~ ~ ~ ~ M ~ H H O C T A  
(e cpeileew 3a 3 rona) :  I - o d ~ o y u x ~ i o o b r e  
CCiAKU (nepuod ILOKPblTUR 26 UKJMR - 
5 uton.~),  I l  - dsyxyurinooh~e (nepuod no- 
KpbLTUX 6-15 ~ I O A X ) ,  111 - TpeXyUKfl08ble 

(riepitod ~ O K P D L T U R  16-20 u t o n ~ ) .  

for rising the coupling efficiency but not 
Effect ob Ultraviolet Radiation on tlie Repro- fecundity. 
ductlveF~irictior~ of Miiiks arid Arstic Foxes 

Sel'skolchozyaistvennayn Biologiyn: (No .  3 ) :  
89-93, 1986. 

G.]. Blokhirr, A.A. Nikishoii, F.Z. Santtirian 4 tnbles, 2 fig., 21 referelzces. 
I12 RUSS Su. ENGL. 

Automation of UV irradiation of polar foxes 
and rninks under conditions of fur aniinal bree- Authors surnnza1.y 
ding state farm (with the lamps DRVED-220-160) 
contributed to earlier and more intensive 
heat, highel- prolificacy of females, and as a 
result, the output of offspring per main fema- 
le. The number of refused youngs of irradiated 
minks has decreased considerably. 

Izvestiin - Tinzirinzevslcoi sel'skokhozinist- 
verzlroi alcudemiia. Moslci~a "Kolos" A.irnr./Apr 1986 
(2 ) :  p. 162--165. 
2 tnbles, 7 referenczs. 
III  RUSS Su. ENGL. 

Autl7ors sunznznry 
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Reproduction in the Stone h4arteii (Martes Foi- For 10 silver foxe females in Norway which we- 
~ i a )  i11 Benmark re inseminated after being transported, the 

niimber of liveborn ciibs per iliseminated female 
A.B. Madsen ancl A.M. Rasmrts.sen averaged 3.4 vs. 4.5 for 10 non-transported 

females inserninated with the same semeri. In a 
Reproduction was studied in X8 male and 89 fe- 2nd experirnent, 325 blue fox fe~nales, chosen 
male Stolle Martens (Martes Foirzn) caught ir at random, were inserninated once with silver 
Denmark during the years 1981-83. A combina- fox semen containing (1) 100 x 10 , (2) 60 x 
tion of age criteria was used to separate ju- :O , (3) 40 x 10 , os (4) 20 x 10 spermato- 
venile animals from adults. Reproduction is zoa, or (5) were inseminated orice, 1-2 days 
seen from the beginniiig of tlie second year of after oestrus, with 20 x 10 silver fox sper- 
life and afterwards only once a year. Mating matozoa, or (6) were inseminated twice with 20 
occurs between Jiily and niid August, and after x 106 silver fox spermatozoa. In the 6 groups 
a proionged period of delayed implantation resp., 85.7, 81.1, 85.2, 74.6, 88.6 and 83.3% 
with free blastocysts, implantatioli takes pla- of females conceived, litter size at birth a- 
ce from tlxe end of January through February. veraged 8.1 8, 8.33, 8.1 3, 7.78, 8.63 and 8.89, 
Normally the feinales give birth to three cubs and the nil~nber of 3-wk-old cubs per insemina- 
between March and April. This is foliowed by a ted feniale 4.61, 4.53, 4.50, 3.45, 4.80 and 
period of lactation, which may continue until 5.69. 
July. The reproductive cycle is compared with 
that of stone Mastens in other parts of Euro- Norsk Pelsdyrblad: 61(1):  33--35, 1987. 
pe. 2 tables. 

In Norg. 

Fig. 4. T h e  reproductive cycle of the  Danish Stone 
Marten.  

Natura Jutlartdica, Vol .  21. NO. B pp. 145-148. 
4 fig., 17 references. 

Authors abstrnct 

The Oppdal Trials 

(Oppdal - Forsnkene) 

Jan A. Fougner 

CAB - abstract 

(Rzveinseminering 1986) 

.lesper Clausen, Ib Christinnsert 

In 1986, in Denmark, 8906 blue fox and 4299 
silver fox fernales were iilsemiriated, represen- 
ting 25.7 and 19.9% resp. of tlie total number 
of breeding females, compared with a total of 
7907 inseminations in 1985, representing 16.7% 
of breeding fernales. Data are tabulated by 
district. For blue fox fernales inseminated 
with blue fox os silver fox semen and for sil- 
ver fox Cemales inseminated with sjlver fox 
seinen, the CR was 74.4, 68.0 and 68.1% resp., 
litter size per inseminated female averaged 
6.5, 5.4 and 3.0, and that per pregnant female 
8.8, 8.0 and 4.4. For blue fox females insemi- 
nated once, twice or 3 times with bliie fox se-. 
men, the CR was per inseininated fenlale avera- 
ged 6.0, 6.7 and 6.4 vs. 64.2, 69.8 and '70.8% 
and 5.1, 5.5 and 5.7 for blue fox females in- 
seminated once, twice os 3 times witfi silver 
fox semen and 56.2, 71.6 and 75.6% and 2.4, 
3.1 and 3.3 for silvei- fox females inseminated 
with silver fox semen. 



Du~zsli Pelscljirai~l: 49(12);  855-857, 1986. Whelpirig Resullts a t  the Experirnental Farms in 
5 tables, l fig. 1985 
Irt DANH.  

(Valpresultatet på forsoksfarmerna 1986) 
CAB - abstract 

Jaakko Mcïkeln d Fjalar Fars 

Resirlts of Insemil~ations in  1986 Ac~ording lo 
Colaur Type 

(Resultat av insemineringarna 1986 eriligt 
fargtyy) 

Maija Valtonen, Ulla Youtse~zlahti, Tore bVeijo- 
la 
In 1986, in FPi~larid, 39289 blue fox females 
were inseminated with silver fox semen, 1802 
blue fox females with blue Cox semen, 5370 
silver for, females with silver fox sernen, and 
175 silver fox fernales with blue fox semen. In 
the 4 groups resp., CR was 74.115, 71.08, 64.13 
and 5I.L3%, the number of subs born per inse- 
minated female averaged 5.04, 5.48, 2.57 and 
2.17, and tlle number of cubs born per litter 
6.79, 7.71, 4.02 and 4.24. Data ase tabulated 
by district. 

Ti1 1986, at the Myrkslatt and Maxrrio experiinen- 
tal farms in Finland, the percentage of infer- 
tile females was 23.1 and 15.5 resy. for mink, 
16.7 and 35.8 for blue foxes, and 23.4 and 9.6 
for polecats, with the nu~nber  of liveborn 
young per mated female averaging 3.8 and 4.1 
for mink, '1.5 and 5.1 for blue foxes, 6.2 and 
7.8 for polecats. At Kyrkslatt, the percentage 
of infertile raccoon dogs was 47.3, and the 
numbcr of young born per mated fernale averaged 
3.2. The poor reproductive pei-forrnace of rac- 
coon dogs was attribilted to the presence of 
many white animals. 

Finsk Pcïlstidsicri f t :  20(9);  442, 1986. 
1 table. 
Irz SWED. 

C A B  - abstract 

Finsk PLflstidskïift: 21(1):  28-29, 1987 
5 tables 
In ST,VED. 

C A B  - abstract 
Whelpiiig Results in 6986 

(Valpresultat 1386) 
Insemirsaticrii Resulis i t i  1986 

K. Lindh 

Mai ja Valtonen, T0t.e Wei jola 

In Finland, in 1986, appsox. 100000 fox feina- 
les were insemi~iated, of which 14% were silver 
foxes and tlie remainder bluefoxes. The CR was 
73 and 63.5% for blue and ailver fox females 
resp.; overall, litter size at birth averaged 
4.6 cubs per inseminated female. Data ase ta- 
bulated by district. 

For 969768 mink, 425705 blue fox, 117 517 
silver fox, 27029 polecat and 16 188 raccoon 
dog fernales mated 2040, 4059, 2927, J96 and 
509 farms resp. in Finland in 1986, the per- 
centage of infertile females was 23.05, 26.88, 
31.99, 14.56 and 31.76 resp.; the number og 
young born per mated female averagecl 3.75, 
5.99, 2.97, 5.95 and 4.85 vs. 4.05, 6.35, 
3.01, 6.15 and 4.57 in 1985. Data are tabula- 
ted by colour type. 

Finsk Pcïlstidskrift: 20(9): 440-442, 1986. 
3 tables. 
I n  SIVED. 

C A B  - abstract C A B  nbstract 
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Fos AI Stations in 1986 - Pncpectlons and Sur- 
veillance. 

(Ravseniineringsstationer 1986 - inspektion och 
overvakning) 

In 1986, in Finland, there were 94 fox AI sta- 
tions vs. 47 in 1985. There were 138 AI tech- 
nicians in 1986, who carried out an average of 
280 inseminations. Details are given of inse- 
mination tecliniques. 

Finsk Pdst idskri  f t :  20(11): 608-610, 1986. 
3 iables, I fig. 
In Sl,'ED. 

CAB - abstract 

Seasonal changes in testicular strueture and 
functioni in the Blue Fox (Alopex Lagopus), as  
quantified by morphometric analysis anid Ineasu- 
rement of Adenylate Cyclase Activity 

Adrian Smith,  Hans Petter Bugge, Kjell Ander.- 
sen Berg, Ordin Métller and Vidai. Hnizsson 

The volume of the blue fox testis showed 
5-fold changes during the year, associated 
v~ i th  considerable changes in cellular composi- 
tion, The seminiferous epithelium was maximal- 
ly regressed in August, when 94% of tubules 
contained only spermatogonia. By late October, 
approximately G months before mating season , 
40% tubules contained primary sperniatocytes. 
From the rniddle of Sanuary until the end of 
April all tubilles contained spermatids or more 
advanced haploid cells. Tubular diameter inc- 
reased by 73% during testicular re-develop- 
ment, and epithelial height increased 3-fold. 
Regression to the basal state occurreed during 
May to July. The volume densities of the semi- 
niferous epithelium and of interstitial tissue 
remained approximately constant throughout the 
year. Soluble &h2+-dependent adenylate 
cyclase activity showed seasoiial variations 
that paialleled those of the haploid gerin cell 
population and testicular volume, wheras soma- 
tic cell adenylate activity was relatively 
constant. 

Intertzationai Jourrzal o f Atzdrology 9 ( 1  986) 
53-66. 
5 fig., 23 refernces. 

Authors sunz??zarjl 
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Original Report 

A study on feeding silage to  nutria I. Nutria growth and feed utilization 

Stanislaw Niedzwiadek, Jacek Ko~vnlski,  Graznya Pnlimaka-Rnpncz. Institute of Zootechnics, Dep. 
0f Fur Animal Breeding 32-083 Balice near Krakow, Poland 

Sammary farm of tlie Zator Zootechrzicnl Experinze~ztnl 
It  can be coiifirmed that it is not only pos- Station . The experimental material consisted 
sible but also advantageous to introduce sila- of 256 young Greenland nutria. The  nutria we- 
ge into nutria feeding. The nutria in a rela- re reared in cages without bathing facili- 
tively short period of time became accustomed ties. There were 8 aninials of the same sex in 
to silage and ate it willingly. The utiliza- each cage. During the experiment tlie nutria 
tion of nutrients of tliese rations was good. were fed during the fa11 and winter. Farm and 
Growth and weight gains were normal and gave grown feeds, together with silage froni va- 
finishjng body weights. The use of silage in rious plants, were fed. All the aninials were 
feed rations significantly lowered the con- divided according to sex. Tlie following fee- 
sumption of  mixed concentrates during the pe- ding plans were used: 
riod f rom weaning to 8 months of age. 

Thus the introduction of silage from green - group I - 1.ntions ,vith glsnss silage 
plants or  steamed potatoes in nutria feeding - grutlp II - rntions ivitlz nzaize nnd beet 
allows for  a very sensible management of that lenf .siInge 
feed which is available to nutria breeders. - grSotip III - rntions ivith stennzed potnto 
Also it saved more than 3 kg grain feed for o- silnge 
ne female and approxiniately 2,5 kg for  one ma- - group IV - (co~ltrol) ,.ntiorz.~ ivith fnlsnz 
le from weaning to slaughter. feed.s ~vitho~lt silage. 

The  feeding of nutria in Poiand is primarily 
based on farm produced feed, namely grains, 
roots an green feed. Sorile attempts have been 
made to feed nutria granulated complete feed. 
In Poland research on nutria nutrition has 
dealt primarily with tlie possibilities of u- 
tilizing waste products from the agricultural 
feed industry. To date, no research in Poland 
has dealt witli tlie use of silage in nutria 
feeding. I n  literature froni abroad there is 
only general information about the possibili- 
ty of feeding nutria silage. 

Materials and  metliods 
Tlie experiment was carried out on tlie nutria 

The ration consisted of: Mixed concentrates 
(barley, oats, wlieat, corn), feed yeast, MIvl 
mixture, Premix F, silage, aiid in tlie control 
group, root vegetables (beets, carrots, fresli 
steamed potatoes). 

In the experimeiital groups tlie nmouiit of 
silage in tlie rations changed. A t  the begin- 
ning it was 30g and during tlie last riionths. 
180g. Tlie animals of tliese groups were also 
fed increased doses of MM mixture aiid Premix F 
(3,5 - 9). 

Observations were made from 35 days of age 
(weaiiing) to 8 nionths of age. The  following i- 
tems were observed aiid recorded: 

- iveight o f' ench itzdii1iclunl at ~venr~irzg 
- weight o f irzciiilidrlal nrzinzals eile1.y tivo 

nzonrhs 
- ~villirzgness of feed colrsunzption 

( pnlatnbility) 



224 SCIENTIFUR, VOL. 11, NO. 3. 

- f eed consumption (weight o f wtconsunzed Kesul ts 
f eed)  Chemical analysis of the silages showed that 

- deaths levels of crude protein were similar and ran- 
ged from 2,06 to 2,32% (tab.1). Differences 

During the middle of the rearing period i. between silages were found for crude fat and 
e. at 4,5 months of age, digestibility was a- fiber. Silage from grass as well as from corn 
nalyzed on 16 nutria (4 from eacli group) usiiig and beet leaves contained a decidedly higher 
the balance method. percentage of these items (0,83 - 0.90%, 4,80 

Table 1. Q u a l i t y  and n u t r i t i v e  va lue o f  s i l aqes  

Content o f  crude components 

Si  lages D  r y  P r o t e i n  Ether F ib re  N i t rogen pH Score D e s c r i p t i v e  

ma t te r  e x t r a c t  f r e e  e x t r a c t  eva lua t i on  

Grass 17,30 2,13 0,83 4,80 11,03 4,1 12 good 

Potatoes 20,86 2,06 0,07 0,76 17,58 4,3 14 ve ry  good 

- 5,10%, respectively), than silage from stea- 
med potatoes (0,07 and 0,76%). All three sila- 
ges had similar pH values (4,l - 4,3). Silage 
quality, expressed in points, varied soniewhat. 
Grass silage and corn and beef leaf silage had 
12 and 13 points, respectively, and were eva- 
luated as good. However, steamed potato silage 
had 14 points and was very good. 

Protein values were on a similar level and 
ranged from 16,l in group I to 16,6% in group 
III. There was 2,7 - 2,9% fat aiid 12,3 to 
12,8% fiber. 

Observations oii palatability of rations 
with silage showed that tlie nutria becan~e ac- 
customed to eating silage relatively quickly. 
Duriiig the first three days tlie animals ate 
more, and after a week of receiving silage tlie 
nutria ate the silage willingly. 

Mean body weights at the beginnilig of tlie 
experiments were similar for all groups. Males 
weighed from 642 to 665 g (tab. 2) and females 
from 621 to 642 g. At two rnoiiths of age tlie 
meaii body weight of males was on a similar le- 
vel alid was 1190 g in groups I and IV aiid 1201 
g in group II. Mean body weights of females 
ranged from 1 140 g in group I t0 1 152 g il1 
group II. At 6 months males had mean body 
weights from 3780 in group 1 t0 3800 g il1 

group III. Females weighed from 3340 to 3362 
g. At the end of the experiment (8 months of 
age) the mean body weights of all groups were 
similar and ranged from 4620 g in group I to 
4780 g in group III. Females weighed from 4230 
to 4370 g. 

Nutria growth in the experimental groups 
was normal as is indicated by body weiglit 
gains at various ages (tab. 3). From 35 to 60 
days it  was relatively smal1 and was from 536 
to 548 g in males and from 509 to 519 g in fe- 
males. Faster growth rates occured at 61 to 
180 days and was slower from days 181 to 240. 
For the entire rearing period body weight 
gains in niales in groups fed rations with si- 
lage ranged from 3978 g in group I to 4122 g 
in group II. Body weight gains of control ma- 
les were 4079 g. Body weight gains for fema- 
les, aged 35 to 240 days, ranged from 3609 g 
in group I to 3735 g in group III, wliile in 
the control group, 3889 g. 

Control males, during tlie period from wea- 
niiig to 8 months of age, consunied 25,2 kg coii- 
centrates, 14,s kg root vegetables alid 12,4 kg 
steamed potatoes (tab. 4). Feniales during this 
same period consumed 23,s; 14,s and 12,4 kg, 
respectively. The use of concentrates in 
groups fed silage was less and raiiged from 
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T a b l e  2. Body we igh t  o f  r i u t r i a s  ( g ) .  

A G E (rnonth) 

Group Sex A t  weaning 2 4 6 7 8 
X v X v X v X v X v X v 

Male 642 17,3 1190 16,8 2270 14,2 3780 9,8 4410 9,3 4620 8,3 

I Fema l e 62 1 15,8 1140 17,2 2130 13,7 3340 10,l 3970 9,8 4230 9,2 
m a l . + f e m .  630 16,6 1168 17,l 2205 14,l 3562 10,l 4192 9,6 4428 9,l 

Male 665 16,l 1201 18,l 2320 15,l 3790 11,3 470 10,l 4710 9,7 
I I Female 642 15,4 1152 16,2 2190 14,2 3352 10,8 3950 9,7 4310 8,8 

m a l . + f e m .  654 15,9 1178 17,8 2258 14,8 3575 11,O 4212 9,8 4508 9,2 

Male 658 17,2 1194 17,l 2340 12,3 3800 10,7 4495 8,5 4780 10,l 

I I I  Female 637 18,3 1143 16,3 2200 13,l 3362 9,8 3998 9,l 4370 7,3 
mal.+ fem. 648 18,l 1169 16'9 2268 12,8 3585 10,2 4248 8,8 4578 9,2 

Male 65 1 18,l 'l190 16,2 2310 13,2 3790 Il,? 4480 9,6 4730 8,3 
I V Female 64 1 17,6 1150 18,3 2195 12,8 3345 10,2 3985 9,6 4350 10,l 

m a l . + f e m .  648 18,O 1168 17,6 2255 13,l 3570 10,9 4235 9,2 4538 9,l 

Tab le  3. Body w e i g h t  g a i n s  a t  war ious ages 

P e r i o d s  (days)  

Group Sex 35-60 61-120 121-180 181-240 35-240 

-pp 

M a l e  548 1080 1510 840 3978 
I Fema l e  519 990 1210 890 3609 

mal.+ fem. 538 1037 1377 866 3798 

M a l e  536 1 1  19 1470 920 4045 
I I Ferna L e  510 1038 1162 938 3668 

mal.+ fem. 524 1080 1317 933 3854 

Mal e 536 1146 1460 980 4122 
I I I  Female 506 1057 1162 1008 3733 

mal.+ fem. 521 1099 1317 993 3930 

M a l e  539 1120 1450 940 4079 
I V Fernale 509 1045 1150 1005 3889 

inal.+ fem. 520 1087 1315 968 3890 

21,9 to 22,l kg. The  differeilce betweeii the The  coiisumption of coilcentrates by felilales 
consumption of mixed concentrates in i~iales i11 fed rations with silage was less than in the 
coinparison to the control groups was 3,l to control group arid ranged 21, l  to 21,4 kg. The 
3,3 kg, wl-iicli was statisticall y significant. difference in relation to the control group 
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T a b l e  4. Feed i n t & e  (kg )  f r o m  weaning t o  a g e 8  rnonths - 

S i  l a g e  

Groi ip Sex C o n c e n t r a t e s  Roos Steamed Grass Maize+beet  P o t a t o e s  
p o t a t o e s  l e a f  

MzLe 22,0a 24,9 
d 

I Fernale 21,3 24,l 

Male 21,9 
b 

25,3 
e 

II Female 21,l 24,7 
mal.+ fem. 21,6 25,l 

C 
Male 22,1 24,8 

21,4 
f 

III Female 24,2 

mal.+ fem. 21,8 24,6 

abc 
Male 25,2 14,8 12,4 

de f 
I V  Fernale 23,8 13,9 12,l 

mal.+ fem. 24,l 14,6 12,3 

Means f o l l o w e d  b y  t h e  same L e t t e r s  a r e  s i g n i f i c a n t l y  d i f f e r e n t  (P < 0,05) 

was 2,4 to 2,7 kg which was statistically 
significant. The consumption of silage by ma- 
les and females in tlie various groups was si- 
milar and was, during the rearing period, in 
group I from 24,l to 24,9 kg, in group II, 
24,7 to 25,3 kg. The consuinption of silage nia- 
de  from steained potatoes ranged from 24,2 kg 
in females to 24,8 kg in males. 

Digestibility coefficieiits for basic nut- 
rients were similar for all experimental 
groups. Dry matter utilization was from 81,2% 
in group I to 82,1% in group III. Protein uti- 
Iization ranged from 76,O to '76,7%. Fiber di- 
gestibility varied from 50,4 in the control 
group to 51,2% in group III. Fat utilization 
was from 67.2 to 68.6%. 

Discussion 
In this experinient silage made from grass, as 
well as maize and beet leaves was considered. 
It  is the opinion of tlie autliors that tlie abo- 
ve metioned plants os coniponents ase easily a- 
vailable for  a defiiiite majority of nutria 
breeders. The abundance of this type of feed 
duriiig the late summer and fa11 is not always 
taken of inaxirnal advantnge in feediiig nutria. 
Silage not oiily eririclies nutrition but also 
caii be stored and used during the most diffi- 

cult period, iiamely winter. The  introduction 
of steamed potato silage was due to the fact 
that potatoes are one of the basic winter 
feeds. The niaking of silage prevented storage 
losses. The quality and nutritioiial value of 
the silage fed to tlie nutria was good and was 
siniilar to the data presented by Kot.nian and O- 
silcowski (1979) .  

c 1011s The basic nutritional value of tlie r?t' 
fed to the nutria confirined to the figures gi- 
ven for  ihis species by Aleksnndl.oiln et nl. 
(1980) ,  Kladoircikoi~ ( 1 9 8 2 )  nrtd Olsson (1982) .  

The body weight at weaning at 35 days of 
age was similar to tlie weights given by Aiiedz- 
windelc (1983)  for  this variety. The weight of 
nutria when weaned at 35 days of age was dif- 
ficult to compare with other authors due tc 
different wea~iing ages. Body weight at 4 
months of age a well as body weight increases 
are very rapid at this age. It thus seems that 
during this period particular attention should 
be paid to nutrition. 

Body weights at 8 montlis were high and 
comparable to those of Ef'r.enzoi1 et nl. (1982) .  
ATiedz~vindek ( 1 9 8 3 ) ,  Pecerzin (1980)  ard Snnzlioi) 
(1978) .  Then mean body weiglit of feniales at 8 
months of age was approximately 400 g less 
than that of males and compared to the data of 
the above mentioned autliors. The body weiglits 
of both sexes at 8 months of age indicated 
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that the iiitroduction of silage c.lid not cause 
a slower growth rate. Tlieir body weigl~ts were 
on the level of the control group. Nutria, fed 
rations with silage, grew appropriately and 
had a fast growtli rate. No deatlis occured du- 
ring the rearing from weaning to 8 months. Tlie 
introducti011 of silage significantly lowered 
tlie consumption of grain feeds which are in 
shortage, while at the same time it maintained 
a fast growth rate and high finisliing body 
weights. No sigiiificatit differeiices were noted 
between the various silages. Silage lowered 
the consuinption of mixed grains iii males by 
3,i  - 3,3 kg, and in females by 2,4 . 2,7 kg. 

The  digestibility coefficient of basic 
niitrients ir1 rations with silage showed that 
they were utilized by the riutria. The proteiil 
digestibility coefficieiit was on the level as 
that given by Gacek (1976) ond Olsson (1982). 
Kladoi~scikoi~ (1982) gives a 3% higher protein 
digestibility coefficient. The digestibility 
coefficients of reinaining nutrieiits were simi- 
lar to those given by the abobe mentioned aut- 
iiors. 
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Original Report 

A s t ~ e d y  s n  feeding silage to  nubiai. IB. Fur value 

Stnnislaw Niedzwiadek, Jacek Ko,v~ïlski, Grazyrza Pnlimnka-Rnpncz, Inst. of Zootechnics, Dept. 

of smal1 Allimal Breeding, 32-083 Balice near Kraków, Poland 

Nutria fur ,  besides being a basic raw prodiict 
for  Polands furrier industry, is also exported 
to Western Europe. Polish Nutria fur  is highly 
valued abroad due to its good quality coeffi- 
cients.As is well-known, nutria fur  cluality 
depends on several factors. III addition to the 
genetic make-up, tlie environment, includjng 
nutrition, has much iiifluence on the quality 
of nutria fu r  produced. A study carried out in 
tlie Institute of Zootechnics on feeding nutria 
silage made it necessary to determine the fur  
value and hair covering obtained with this 
rnetliod of feeding. 

Materials atid Methods 
The study included 120 Greenland nutria furs. 
Tliese furs came from animals reared on the Zn-  
tor Zootechnical Expcrin~entnl Station o f the 
Itzstitute o f Zootechni~ .~ .  The nutria were rea- 
red in cages without bathing facilities. There 
were 4 experimental groups with 30 furs in 
each group (there was an even division of sex 
in each group). The groups were dividetl aacor-- 
ding to the feeding regime (See part I). 

The following physical cliaracteristics of 
the fur  and hair covering were recorded: 

I .  Tiie rveight oJ' rough s1cin.s n id  (nnned fur. ,  
2. tlze surfnce aren o f  ~'otiglt .skins nizd tnn- 

ned f i ~ r s ,  
2 

3. the ~veiglzt o f  I dnz o f  ful., 
4. the corrzpnctnes.~ o f  hnii (SGAd), 
5. thickness o f  do~vrr and coilei. hairs, 
6 .  length o f  d o ~ v n  and c o ~ e r  hnirs, 
7 .  hnir col~erittg densit.)), 
8 .  tlze percentnge of do~vil uiid coijci hni1.s ir1 

finr. 

Examinatioil of hair covering (points 4-8) 
was done on 7 topographical areas of tlie fur  
(Ill. 1) as described by Knssowski mzd Knwin- 
ska (1980).  

Fig. I Sanzplilzg mens: 1. 2, 3 - i~ent~.al 
part. 4 - lateral part. 5 ,  6 ,  7 - dorsa! 
part. 

Tlie skin were tanned in the ICrakow Tanners 
according to obligatory methods of the fur  
industry. A committee of experts organolepti- 
cally evaluated tlie skins both at the rough 
stage and after tanning. Appropriate quality 
grades were theii determined. 
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Results 
The results of measurements on roiigh skins are 
given separately according to sex since there 
were statistically significant differences 
between fur weights in groups II and III (Tab. 
1). 

The weight of male skins in all groups was 
similar and ranged from 183,2 g to 192,3 g. . 

The weight of female. skins was lower than 
that for males and ranged from 161 , l  g to 
173,2 g. The skin surface area for both sexes 
and all groups was similar and ranged from 
15,7 to 16,3 dm . The weight of 1 dm of skin, 
heavier for males from all groups, was from 
10,2 to 11,9 g. 

Table 1. Parameters o f  rough n u t r i a s  sk ins  

Surface variability of skin for the groups 
was similar (v = 9,7 - 11,3%). A some-what 
greater variability was found for skin weight 
(V = 9,8 - 12,8O/o). 

These same parameters measured on tanned 
ckins had smaller values. Fur surface area 
was from 14,4 to 15,4 dm . There were slight 
differences between sexes and between groups 
that were not statistically significant (Tab. 
2). Skin weight was also lower in value, from 
143,2 to 168,3 g, and the weight of 1 dm from 
9,5 to 11 ,o g. 

Differences between sexes within groups 
were noted for cover hairs but were not stati- 
stically significant. Thus further results are 

Group Sex Area(dm2) Weight (g )  ~ e i g h t  o f  1 dm2(g) 

X v X v X v 

Male 

I Fema l e  

Mal e 

I  I  Female 

Male 

I I I  Female 

Male 

I V Fema l e  

P 

Means fo l l owed  by  same l e t t e r s  a r e  s i g n i f i c a n t l y  d i f f e r e n t  P < 0.05 

Table 2. Parameters o f  dressed n u t r i a s  s k i n s  

Group Sex . Area (dm2) Weight (g) Weight o f  1 dm2(g) 

X v X v X v 

Male 
I  

Fema l e  

Male 
I  I  

Fema l e  

Male 
I  I  I  

Female 

Mal e 
I V  

Fema l e 

Means f o l l o w e d  by same l e t t e r s  a re  s i g n i f i c a n t l y  d i f f e r e n t  P < 0,05 
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given for both sexes together. Compactness of 
hair in individual topographical areas of the 
furs were on the same level for given groups 
(Tab. 3). High hair compactness was noted for 
samples 2,3 and 4. The mean hair compactness 
was from 5,00 to 5,08 mm. The furs of all 
groups had a SGM on the same level 34,51 - 
34,81 mm. 

The thickness of down hair was similar for 
the groups and individual samples (Tab. 4). In 
the ventral part (samples 1,2,3) it was from 
10,O to 10,9 microns. Along tlie lateral and 
dorsal (sainples 4,5,6,7) it was higher 10,9 to 
12,6 microns. The mean down hair thickness was 
on a similar level for the examined groups and 
ranged from 11 ,O to 11,3 microns. 

Table 3.  Compactness o f  h a i r  i n  topographical  areas o f  s k i n  (mm) 

Group Samples X SGM Average o f  
7 samples 

I 4,32 5,52 5 ,23  5 ,42  4,48 4,92 4,31 34,71 11,2 5,08 10.9 

I I 4 ,41 5 ,31  5 , 2 8  5 ,39  4,81 4 ,87  4,30 34,51 12 ,3  5,OO 11 ,8  

I I I  4,52 5,41 5,31 5,41 4 ,87  4,90 4,34 34,81 11 ,8  5,Ol 12 , l  

I V 4 ,47  5 ,37  5 , 2 8  5 ,37  4 ,83  4,91 4,32 34,62 1 2 , l  5,Ol 12,4 

Table 4. Thickness o f  h a i r s  (microns1 

Group Samples Average from 
7 samples 

1 2 3 4 5 6 7 
down cover down cover down cover down cover down cover down cover down cover down cover 

The thickness of cover hairs was also on a 
similar level in the experimental groups. Co- 
ver hairs in the ventral area were thinner 
than along the lateral and dorsal. The mean 
thickness oE cover hairs for the groups was 
98,6 to 99,6 microns. 

The length of down hair in the respective 
samples for individual groups was similar. As 

. . 

in the case of thickness there were differen- 
ces between topographical areas. The length of 
down hair in the ventral area was longer. 11,9 
to 16,l mm (Tab. 5). A similar relationship 
between topographical area and length occurred 
for cover hairs. The mean length of down hair 
for the groups was 12,3 - 13,2 mm, and for 
cover hairs 35,2 - 35,7 mm. 
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Table 5. Length o f  h a i r s  (mm) 

Group Samples Average from 
7 samples 

1 2 3 4 -  5 6 7 

down cover down cover down cover down cover down cover down cover down cover down cover 

Table 6. H a i r  dens i t y  o f  n u t r i a  f o r  1 cm2 o f  s k i n  

- 

Group Samples Average 
from 7 

samples 

1 2 3 4 5 6 7 
down cover down cover down cover down cover down cover down cover down cover down cover 

I 
x 19238 87 18126 85 15683 92 11281 101 9981 109 8850 118 7250 109 12781 101 
V 18,3 24,3 17,8 22,8 19,3 24,8 19,l 27,8 21,3 27,8 19.7 28,l 21,3 27,4 19,8 25,8 

Down hair thickness on a surface area of 1 
cm was similar for the groups in various to- 
pographical area (Tab. 6). There was a defini- 
tely greater density in all groups in samples 
1 -4. The mean down hair thickness for the 
groups was from 12,781 to 13,010 hairs per l 
cm fur. The number of cover hairs, also on a 
similar level for groups in the appropriate 
samples showed less differences depending on 
the topographical area. 

Organoleptic evaluation of rough skin and 
tanned fur, expressed as one of 4 quality gra- 
des, is presented as follows (96): 

Rough skins from group I had a mean graile 
of 2,2, group II - 2,2 group III - 2,O and 
group IV - 2,l .  After tanning the mean grades 
were respectively; 1,8, 1,9, 1, and l ,9. 

Discussioii 
Greenland nutria furs were researched since 
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Table 7. Per cent o f  down and cover h a i r s  i n  f u r  o f  n u t r i a  (%) 

Group Samples Average from 
7 samples 

1 2 3 4 5 6 7 

down cover down cover down cover down cover down cover down cover down cover down cover 

I 74,8 25,2 71,3 28,7 68,3 31,7 61,3 38,7 53,7 46,3 54,8 45,2 53,l 46,9 62,4 37,6 

I I  75,l 24,9 72,2 27,8 69,l 30,9 62,l 37,9 54,l 45,9 54,l 45,9 53,7 46,3 62,9 37,l 

I I I  74,9 25,l 71,8 28,2 69,2 30,8 61,8 38,2 54,O 46,O 54,6 45,4 53,2 46,8 62,7 37,3 

IV 75,O 25,O 71,9 28,l 68,8 31,2 61,7 38,3 53,9 46,l 54,7 45,3 54,O 46,O 63,O 37,O 

they include about 70°/o of the total fur pro- One of the most important traits determi- 
duction. The furs were obtained from animals ning fur value is the density of the cover 
slaughtered during the winter at 8 months of hairs. The results indicated that hair co- 
age, whicli is considered to be the optimal ti- ver density in all groups was on the same 
me and age for slaughter (Ocetkiewicz et al., level for both individual topographical areas 
1972, Kopartski, 1981). and the mean for the fur. The density in the 

The furs obtained had surfaces of more ventral part was high and was even greater 
than 15 dm which indicates good nutria than that of furs of Standard nutria Ocetkie- 
growth. There is a positive relationship bet- wicz et al., 1972) and Greenland nutria Kawin- 
ween the skin surface area and the size of the ska et al., 1975). 
animal before slaughter. Comparison of surface The high laboratory values of the skin and 
area, weight and the weight of l dm of rough hair covering was confirmed by organoleptic e- 
skin between groups indicates that the nutri- valuation and was expressed by the classifica- 
tion coefficient of nutria fed various silages tion of fur into high quality grades. The furs 
was not significantly affected. The values of of nutria fed steamed potato silage had a mean 
the above mentioned traits in the control grade of 2,l.  The experts felt that the hair 
group and the experimental groups were on the covering of the nutria from this group had 
same level and agreed with the data given by high polish. 
Ocewinska et al. (1975) for Greenland nutria From this it can be concluded that the use 
and Niedzwiadek (1982) for Black and White Nonof steamed potatoes resulted in fur  that was 
Albinotit nutria. The compactness of cover characterized by very polished cover hairs. 
hairs expressed together as the SGM value To summarize the obtained results it can 
showed that this coefficient was high, indica- be stated that the use of silage in nutria 
ting a high hair weight. In comparison to fi- feeding gave fur characterized by a large sur- 
gures given for standard, Black or Non Albino- face area and high cover hair coefficients. 
tit nutria, the SGM values compared to, or we- 
re even higher (Ocetkiewiewicz et al., 1972; References 
Kawinska et al., 1975; and Niedzwiadek, 1982). Hunger F .  (1974): Dt. Pelztierzuchter. 48, 1;9 

Dowrz hair thickness was more than 10 nzic- Kaszowski S., Knivirzska J .  (1960): Rocz. Nauk 
rons in each topogruphical area which meets Rol., 76-B-4, 801 
the requrimerzts o f  the fur industry. However Kawinska J., Niedzwiadek S., Rychlicki Z., 
it should be noted that hair thickness ivas ve- Wrona J .  (1975): Rocz. Nauk. Zoot., II, 
ry even in the irzdiiridtlal topographical areas 1:35-43 
o f the fur. I'his c f  cousse in fluertces the pre- Kopanski R .  (1981): Chow nutrii. Warzawa, 
peration o f  the fur. Dolvn arzd cover hair PWRiL. 
thickrtess was on the same level in all groups Niedzwiadek S .  (1982): Scientifur, 6, 1:9 
and agreed with results obtained by Kaszowski Ocetkiewicz J., Rychlicki Z., Kawinska J., 
and Kawinska (1960) for standard nutria and Niedzwiadek S., Wrona J. (1972): Rocz. Nauk 
for Greenland nutria Kawinska et al. 1975). Rol., B-94- 1151 
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Original Report 

The efeect od Isiteractions bemeera dietry protein- and zinc content on 
protein- zisic utilination in yolasig male mink 

Heddie Mejbont  Natl. Institute of Animal Science Dept. of fur ariinials, 48 H Roskildevej, 
DK 3400 Hilleroed 

Suminary 
In a trial with 10- 1 1 week old mink kits the 
effect of the dietary protein and ziiic level 
on the appearent digestibility of protein and 
the zinc balance and zinc status of the ani- 
mals was examined. 

Two protein levels, approximately 25 % and 
35 % of metabolizable energy in tlie feed, and 
two zinc levels, approximately 5 ppm and 25 
ppm, were used in a 2 x 2 factorial trial. 

The results showed. that the digestability 
of protein was not influenzed by the zinc con- 
tent, but by the protein content of the diet. 
The digestibility of crude protein was 87.1°/o 
at the low protein intake, and 90.2OIo at the 
high protein intake. 

The zinc balances showed, that the main 
part of the zinc excreted froni the body was 
found in the feces (30-95 O/o of the zinc inta- 
h), while only a minor part was excreted in 
the urine (1-2 % of the zinc intake). There 
was a tendency, that the animals on the high 
protein intake had tlie highest zinc balance in 
mg 

The zinc concentration in liver tissue was 
influenced significantly by the dietary zinc 
concentration, but not by the protein content 
of the diet, while the zinc concentration in 
femur was influenced by both dietary protein 
and zinc content. 

Introdiictioii 
Many experiinents have shown, that zinc is es- 
sential for animals and huinans. For exampel 
zinc is part of many enzymes involved in pro- 
tein n~etabolisin, and it is necessary for tlie 

nucleic acid synthesis, wich means that zinc 
is important for the protein utilisation in 
the body. 

On the other hand it is known, that tlie 
protein supply can influence the zinc utiliza- 
tion. Whether it is the protein level or the 
amount of certain amino acids (for instance 

cvsteine, histidine or lysine), tliat has the 
mentioned effect, is not quite clear, but it 
is suggested, that amino acid-zinc-complex 
formation is the reason why mineral utiliza- 
tion and excretion may be clianged. 

It seems though, that there is an 
interaction between the utilization of protein 
and zinc from the food. In the present experi- 
ment the effect of 2 protein levels and 2 zinc 
levels on zinc utilization was examined, part- 
ly as the zinc balance and partly as the zinc 
status of the animals expressed by the zinc 
content in liver tissue and femur. Furthermore 
the apparent digestibility of protein was mea- 
sured. 

Materials and Metliods 
The experiment was conducted as a 2 x 2 facto- 
rial trial as follows: 

Grouo Protein leael Z inc  ndded 
1 Normal - 
2 Low 
3 Normal + 
4 Low + 
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The two protein levels were partly a quite u- 
sual level, that is about 35 Yo of the metabo- 
lizable energy (ME) in the diet, and partly a 
low level, about 25 Yo of MIE. The zinc levels . 
were a very low level; about 5 ppm in wet 
feed, and a more usual level, about 25 ppm in 
wet feed, respectively. 

Each group consisted of 5 male minkkits of 
pastel type, about 10 weeks old at the start 
of the experiment. 

The experimental period was 14 days, of 
this 10 days were adjustment period and 4 days 
balance period (zinc balance). The tecnique 
was described by Mejborn (1986). 

The composition of the diets is seen in 
table 1. Table 2 showes the arialysed content 
of crude protein (N x 6.25) alid zinc in the 
diets. By use of the found values for dige- 
stible protein (table 3) and digestibility 
coefficients of 94 O/o for crude fat and 70 O/o 

for crude carbohydrate (stated in a correspon- 
ding trial) and the energy values (ME) of 18.8 
kJ, 39.8 kJ and 17.2 kJ per gram digestible 

crude protein, crude fat, and crude carbohyd- 
rate respectively, one finds, that for group 1 
and 3 the energy coming from protein constitu- 
ted 36 O/o, for group 2 23 Oh, and for group 4 24 
O/o. The energy from protein was reduced by inc- 
reasing the fat-energy from about 45 O/o to a- 
bout 53 O/o, and the energy from carbohydrate 
frcm approximately 19 O/o to approximately 24 
O/o. 

At the end of the balance period all 
aniinals were killed. Liver and right femur we- 
re taken out, cleaned for appendant tissue and 
stored at -18 C, until they were analysed. 

All analyses were made at the Central 
Laboratory at the National Institute of Animal 
Science. Zinc content was determined by atomic 
absorption spectophotometry. The metliods are 
described by Jakobsen & Weidner (1973). 

Differences betweeri groups were tested by 
two-way variance analyses (GLM) and t-test 
(Least Significant Difference Method) (SAS, 
1982). 

Tabte 1 .  Composit ion of  d i e t s  (%). 

Compound Group 1  and 3 Group 2 and 4 
................................................................... 
Codmea t 
Maize s ta rch  

V i t a m i n  m ix tu re  
1 )  

Mineral  m ix tu re  
2 )  

C e l l u l o s e  
y,* 

,,I . J  Lard 
,-----.-,,' ,, Soya bean o i l  

Water,  d e s t i l l e d  

I) Vi tamins  mixed i n  glucose ( c e r e l o s e ) .  Content according t o  N R C -  

s tandards (1982).  
\ 2 )  Minera ls  mixed i n  glucose. Content according t o  NRC-standards 

\. except f o r  Zn. Group 1 and 2 not supptemented w i t h  Zn, group 3 
'.. 1 

! and 4 supplemented w i t h  50  mg ZnCl per kg feed. 
2 

Tab le  2. P r o t e i n -  and z inc  content i n  d i e t s  (wet weight bas is ,  ana- 
L ysed) .  

................................................................... 
Group 1 2 3 4 
................................................................... 
P r o t e i n  i r i  d i e t ,  % 9.8 6.9 9.9 6.8 

Z inc  i n  d i e t ,  ppm 5.3 4.3 26.8 22.4 
................................................................... 
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Results and Discussioii 
No significant interaction between protein and 
zinc level in the feed was found for any of 
the analysed parameters. The results were the- 
refore analysed for the main effects of pro- 
tein- and zinc level in the feed. 

The apparent digestibility of crude 
protein in the 4 diets is stated in table 3. 

Group 4 (7 % protein, 25 ppm zinc) differ so- 
mewhat from the other groups, but is only sig- 
nificantly different (P < 0.05) from group l 
(10 Oh protein, 5 ppm zinc). There was no sig- 
nificant effect (P > 0.05) of the zinc level 
in the diets. The average protein digestibili-, 
ty for all animals with low zinc intake (irre- 
spective of protein level) was 89.9 %, and for 
all animals with high zinc intake 87.5 %. 

Vable  3 .  E f f e c t  o f  d i e t a r y  p r o t e i n  and z i nc  concen t ra t i on  on t h e  

apparent d i g e s t i b i l i t y  of crude p r o t e i n  i n  11 weeks o l d  m i n k k i t s .  

P ro te i n ,  ï. 
7 1 0 

- - - - - - - - - - - - - - - - - - - - - - - - - . - . - - - - - - - - - - - - - - - - - - - - - - - - - -  

- 5 
ab 

89.0 9 0 . 3 ~  

Z inc ,  ppm 
b ab 

" 25 85.4 89.6 
- . - - - - - - - - - - - * - - - - - - - - - - . - - - - - - - - - - - * - - - * - - - - - - - - - - - - - - - - - - - - - - -  

Means not  sha r i ng  a  comon supe rsc r i p t  l e t t e r  a re  s i g n i f i c a n t t y  

d i f f e r e n t  ( P  < 0.05) .  

If one on the otlier hand look at the 
effect of the protein level of the feed, then 
the digestibility of crude protein was on ave- 
rage 87.1 %, when the protein intake was low 
(about 7 %), while it was significantly higher 
(P < 0.05), 90.2 %, at normal protein intake 
(about 10 O/o). 

Table 4 shows the results from tlie zinc 
balance studies. Because of the liigher zinc 
content in the diets, group 3 and 4 had a sig- 
nificantly higher (P < 0.05) zinc intake than 
group 1 and 2, and the same difference was 
seen regarding the amount of zinc excreted in 
feces. It is also seen, that at any zinc inta- 
key the main part of zinc excreted from the 
body was excreted in feces, while excretion in 
urine constituted a minor part. Zinc excretion 
in the urine was the same and very low in all 
groups, but there was a tendency, that animals 
with the highest protein intake (group 1 and 
3) excreted a bit more zinc in the urine than 
animals with the low protein intake (group 2 
and 4). That is in accordance with the results 
of Colin et al. (1983) observed in a trial 
with humans. 

Concerning the zinc balances there was a 
tendency, that animals o11 the highest protein 
intake had tlie rargest zinc balance (in mg). 
It is quite unusual, that animals on the low 
zinc intakes (group 1 and 2) have at least as 
high zinc balances (mg) as animals on the high 
zinc intaltes. In percent of intake the balan- 
ces were 55 O/o and 69 O/o at the low zinc intake, 
while they were 3 O/o and 13 % at the high zinc 
intake, which is more common values. 

Zinc concentrations in liver tissue of the 
4 groups is stared in table 5 .  Tliere was no 
effect of the protein concentration of tlie 
diet on the zinc content of the liver, but 
there was a clear effect of the diet-zinc con- 
centration. Thus the zinc concentration in the 
liver was on average 27.5 ppm in animals whose 
diet contained 5 ppm zinc, and 37.4 ppm in a- 
nimals wliose diet contained about 25 ppm. The 
difference is highly significant (P < 0.001). 
Pedersen and Eggum (1983) found an effect of 
the protein level but no effect of the zinc 
level in the feed on the zinc concentration in 
the liver froni rats. 
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Table 4. Tota l  z i nc  balances i n  4  days i n  11 weeks oLd m inkk i t s  f e d  d i f f e r e n t  

p r o t e i n  and z inc  Levets. 

Group 1  2  3  4  

P ro te in  i n  d i e t ,  % 9.8 6.9 9.9 6.8 

Zn i n  d i e t ,  ppm 5.3 4.3 26.8 22.4 

Mean SD Mean s Mean - SD Mean - SD 

In take 

(FZn), mg 

Excreted i n  feces 
b  b  

(GZn), mg 1 . 6 6 ~  1.54 0.71a 0.12 14.7 4.30 11.0 4.82 

Excreted i n  u r i n e  

(UZn), mg 0 . 0 9 ~  0.03 0 . 0 5 ~  0.03 0 . 1 6 ~  0.20 0 . 0 6 ~  0.03 

Balance 

(BZn), mg 

Means w i t h i n  a  row riot shar ing a  connnon superscr ip t  Let ter  are  s i g n i f i c a n t l y  

d i f f e r e n t  (P < 0.05). 

Table 5. E f f e c t  o f  d i e t a r y  p r o t e i n  and z inc  concent ra t ion on the 

concent ra t ion o f  z i nc  (ppm) i n  t he  L iver  from minkk i ts .  

Pro te in ,  % 

7  1  o 

Zinc, ppm 

-25 
b b  

40.1 34.7 

Means not  shar ing a  connnon superscr ip t  Le t te r  are  s i g n i f i c a n t l y  

d i f f e r e n t  (P < 0.05). 

Both the protein and zinc content of the iess than f'or animals on the highest protein 
feed influenced the zinc concentration in fe- intake, where the zinc concentration was 60.7 
mur. Tlie results are shown in table 6. For a- ppm in femur. Pedersen and Eggum (1983) found 
nimals on the low protein intake (irrespective the same te~idencies in trials with rats, while 
of zinc intake) was the zinc concentration Wallork et al. (1983) observed no effect on 
5 5.0 ppm, which was significantly (P < 0.05) rats. 
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Table 6. E f f e c t  of d i e t a r y  p ro te in  and zinc concentration on femur 

zinc concentration (ppm) i n  rninkkits. 

Protein, % 

7 1 O Mean 

Mean 55.0 60.7 
- - - - * - * - - - . - - - - - - - - - . - - - . - . - . - - - - - - - - - - - - - - - . - - - - - - - - - - - - . - - - - - - - - -  

Means not sharing a connnon superscript l e t t e r  are s i g n i f i c a n t l y  

d i f f e r e n t  (P < 0.05). 

When the dietary zinc concentration was 
approximately 5 ppm, the zinc concentration in 
femur was on average 53.2 ppm, and it was 62.5 
ppm, when the dietary zinc concentration was 
approximately 25 ppm. This difference is high- 
ly significant (P < 0.001). Wallwork et al. 
(1983) got the same result in an experiment 
with rats, and also Pedersen and Eggum (1983) 
saw the same tendency. 

However, if one looks at the individual 
groups, then it is only group 2 (7 % protein, 
5 ppm zinc) which is significantly lower than 
the other groups. Group 4 (7 % protein, 25 ppm 
zinc) has in spite of the low zinc balance, 
which was measured the last 4 days of the 
trial, as high zinc content in femur as the 2 
groups on the high protein intake. 
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Concept of Nutrient Partitioning in Diets for 
Mink 

J.E. Oldf ield,  John Adair & Frederick Storm- 
shak 

For many years, an objective of animal re- . 
search has been to improve the productivity of 
animals by making them more efficient conver- 
ters of dietary feeds into useful products: 
meat, milk, eggs, wool, or in the case of 
mink, fur. This has moved closer to achivement 
with the recent demonstration that certain 
chemical compounds which are catecholamine de- 
r ivative~ have the ability to "partition" 
dietry nutrients and direct them toward pro- 
duction of body protein rather than fat. The 
two such compounds that have had the most de- 
tailed investigation are clenbuterol and cima- 
terol, and they have been successfully used 
with poultry, pigs, sheep and cattle, as well 
as with laboratory animals. We were interested 
in applying this concept to mink for two rea- 
sons: (1) protein is metabolically easier to 
produce than fat in terms of energy expenditu- 
re - therefore improvement of the production 
ratio between fat and protein should result in 

economies of feeding, while producing mink of 
equal size, and (2) no studies to date have 
investigated the partitioning of nutrients to- 
ward a specific type of protein. Such as fur. 
We were also interested, incidentally, in 
whether decreased fatness of mink would offer 
some protection against wet belly disease. 

We chose cimaterol as the partioning agent 
and added it to the mink diet at varying le; 
vels: 0.5, 2.0 and 5.0 parts per million in 
the total diet. (an attempt to investigate a 
much higher level, 25.0 ppm, had to be termi- 
nated, since the mink completely refused to 
eat the supplemented diet). Four groups of 20 
mink each were used: three received the diets 
supplemented with cimaterol as described; the 
fourth, unsupplemented, served as a control. 
The basal diet was a common ranch mix used in 
the Pacific Northwest U.S., consisting of fish 
scrap 55%, chicken offal 25%, tripe/lungs 10% 
and dry cereal 10%. The mink were fed the diet 
once daily, to appetite, from weaning to pel- 
ting. Both standard dark and sapphire mink we- 
re included in the test groups. 

As with other animal species, use of cima- 
terol did appear to increase tlie protein synt- 
hesis by mink and reduce fat formation (Table 
1 ). 

Table I .  Fat/Protein Analyses o f  Entire Carcasses of Treated and Untreated Mink. 

Carcass Fat Carcass P r o t e i n  

Treatment 

X amount % amount 
1 Cont ro l :  no supplement 24.17 412.58 15.18 265.95 

2 0.5 ppm c imatero l  20.46 326.34 16.71 266.52 

3 2.0 ppm c imatero l  18.38 289.49 17.56 276.57 

4 5.0 ppm c imatero l  17.06 240.72 17.61 248.48 

There was a decrease in size of the mink 
as the cimaterol levels in their diet increa- 
sed; however, all mink on these experiments 
reached a satisfactory size at pelting. Compa- 
rison of pelt weight/body weight ratios and 
actual measurement of g'iard and underiur dia. 
meters showed no specific direction of diet 
protein into fur  production. There were no 
significant advantages of cimaterol supplemen- 
tation in terms of wet belly incidence. 

The sensitivity of mink to presence of ci- 
materol in their diets suggests that the opti- 
mal level of its use may be different from 
those used in our experiments. ?'his point de- 
serves further research in view of the poten- 
tial benefits of this compound. 

Blue Book o f  Fur Farming 1987 pp  35-38. 
5 tables, I f ig . ,  8 references. 
Authors sunznzary 
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Energy Metabolism of Raccoon Dog (Nyctereutes 
Procyonoides, Gray 1834): Applied Perspective 
to Common Farming Practices 

Hannu Korhonen 

Energy metabolism and therinoregulation was - 
studied in adult and juvenile raccoon dogs 
(Nyctereutes procyonoides, Gray 1834) under 
farm conditions. Some comparisons were made 
with the farmed blue fox (Alopex lagopus). 

The recommended metabolizable energy (ME) 
supply fitted the ME needs of juveniles well. 
From mid-September onwards the recommended e 
nergy supply was too high which led to exces- 
sive obesity. Final body weights of animals 
caged alone, in pairs or by threes were of the 
same order of magnitude. Animals on ad libitum 
feeding tended to be heavier than those on 
restricted feeding. Higher feed intake was as- 
sociated with a poorer apparent digestability 
of nutrients. Social competition for feed did 
not induce animals to eat more than if caged 
alone. The shortage of feed affected all so- 
cial classes equally. Hereditary factors rat- 
her than social competition for feed explained 
the great individual variation in growth and 
fur quality. Alterations in feeding frequency 
or intensity did not change the chemical com- 
position of the animal carcass. With increa- 
sing age (body weight) the amount of carcass 
ash, protein, fat and energy increased. In a- 
dult animals, there was a positive correlation 
between carcass wet weight and carcass energy 
(r = 0.87), fat  (r = 0.83) and protein (r = 
0.82) content. Excessive feeding increased bo- 
dy fat accumulation but generally failed to 
produce animals with bigger pelts or better 
fur quality. Lowering of feeding frequency or 
energy content of the diet did not result in 
any negative effects on fur quality. There e- 
xisted a significant positive correlation (r = 
0.43) between the time (month) of birth and 
body weight gain. No significant relations- 
hips, however, were found between the time of 
birth and final body weight. Raccoon dogs ex- 
hibited marked seasonal changes in body weight 
(30%) which mainly consisted of changes in bo- 
dy fat content. Seasonal energy balance seemed 
to be more dependent on endogenous factors 
rather than solely controlled by external o- 
nes. Insulative value of the fur coat varied 
spatially. Ventral surfaces were poorly insu- 
lated even winter, and marked heat losses from 
these regions were evident. The lower critical 
temperature of the raccoon dog lies around + 
10°C below which metabolism (y) incrensec! with 

air temperature (x) according to the equation 
y=14.8 - 0 . 2 8 ~ .  Muscular shivering activity 
(integrated EMG) and heart rate increased with 
increasing oxygen uptake. Earlier speculations 
of a wide tliermoneutral zone and an extremely 
low critical temperature seemed not to hold 
true for farmed blue fox. A dry sleeping plate 
or nest box effectively prevented heat loss 
from the body to the environment. As thermal 
insulation an ice-covered sleeping plate was. 
even worse than d bare wire mesh floor, and 
thus the animals prefered to lie on the wire 
mesh. 

- 
ISBN 951-780-755-4, ISSN  0781-0873. 69 pp. 
1 table, 4 fig., 117 references. 

Authors abstract 

This thesis is based up011 the following pa- 
pers, referred to in the text by the respecti- 
ve Roman numerals (I-VIII), and on some recent 
unpublished results. 

H. Korhonen arzd M. Harri (1985) Growth and fur 
parameter variations of farmed raccoon 
dogs. Arch. Tierernahr. 35:761-772. (Vol. 
10, No. l)* 

H. Korhorzen, M. Harri and L. Nurmineiz (1986) 
Effects of social competition for feed on 
growth of farmed raccoon dogs. Growth 
50:340-350. (Vol. I I ,  NO. 2) 

H. Korhonen and M.  Harri (1985) Organ scaling 
in the raccoon dog, Nyctereutes procyonoi- 
des Gray 1834, as monitored by influences 
of internal and external factors. Comp. 
Biochem. physiol. 82A: 907-914. (Vol. 10, 
No. 1) 

H. Korhonen and M.  Harri (1986) Effects of 
feeding frequency and intensity on growth, 
body composition, organ scaling and fur 
quality of farmed raccoon dogs. Acta Ar- 
gic. Scand. 36:410-420. (Vol. 11, No. l )  

H. Korhorzen, M .  Harri and E. Hohtola (1985) 
Response to cold in the blue fox and rac- 
coon dog as evaluated by metabolism, heart 
rate and muscular shivering: a re-evalua- 
tion. Comp. Biochem. physiol. 82A: 
959-964. (Vol. 10, NO. 1) 

H. Korhonerz and M.  Harri (1986) Heat loss of 
farmed raccoon dogs and blue foxes as eva- 
luated by infrared thermography and bcdy 
cooling. Comp. Biochem. physiol. 84A: 
361-364. (Vol. 10, NO. 3) 

H. Korhonen (1987) Significance of sleeping 
plate as a thermal protection for farmed 
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raccoon dogs (nyctereutes procyonoides). 
Comp. Biochem. physiol. (in press) 

H. Korhonen (1987) Relationship between seaso- 
nal energy economy and thyroid activity in 
farm-raised raccoon dogs. Comp. Biochem. 
physiol. (in press) 

()* Issues o f  SCIENTIFUR in which the actual 
reports have been abstracted. 

Flushing Experiments 

(Flushing f o r s ~ g )  

@udol f Sand0 Lund 

'For 300 standard mink females (1) fed ad lib. 
from 1 January to 15 June, (2) fed ad lib. ex- 
cept from 7 to 20 April, when they received 
10% less feed than group 1, or (3) fed ad lib 
but given 10% less than group 1 from 25 March 
to 7 April, the percentage of infertile fema- 

Fig. 1. Tævernes vægt gennem avlsperioden. 
Standard + pastel. 

V r g l .  kg 

1.25 4 

les was 11, 7 and 7 resp., litter size at 
birth 6.2, 6.2, and 6.2, and litter size on 10 
May 5.4, 5.5 and 5.3 vs. 3, 4 and 3O/o, 6.5, 6.4 
and 6.6, and 5.5, 5.5 and 5.6 for 300 Pastel 
mink fed the same diets. In the 3 groups 
resp., gestation length averaged 55.7, 56 and 

Fig. 3. Progesteronniveauer i blodet hos taverne gennem 
forsagsperioden. 

Piogerlrron 
(ng:ml) 

o 
l 1  leb 74 I<.I> 3 r n ~ r l i  15 rnar,, 1 ,1,>111 

58 days. Blood progesterone concentration from 
12 february to 1 April. Was highest in females 
in group 3, closely followed by those in group 
1; it was lower in group 2 than in the other 2 
groups from the end of February to mid-March. 

Dansk Pelsdyravl: 49(12): 847-849, 1986. 
2 tables, 4 f ig .  
In DANH. 

CAB - abstract 

Feed - Related Factors Affecting Water Turiio- 
ver in Mink 

Maria Neil 

Effects of some feed-related factors on the 
water turnover of adult mink males were stu- 
died in a series of comparative short-term ex- 
periments. The factors investigated were addi- 
tion of some water absorbants in the feed, se- 
vere or gentle drying of the feed, extruded or 
cooked cereals in the diet, and some comrner- 
cial dry diets for mink-fed dry or soaked. W&- 
ter consumption by feed and drinking-water, 
water output in urine and faeces, and urinary 
osmolality were ineasured. An increase in fae- 
cal water output with subsequent reduction of 
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urine volu~ne was observed when dry diets were reased urinary osmolality. The water bound to 
fed. Soaking of the dry diets tended to inc- the absorbants added had low availability to 
rease water consumption and decrease urinary the mink. 
osmolality. Feeding the several dried diet re- 
sulted in diarrhoea and, compared with feeding Swedish J. nrgric. Res. 16:81-88, 1986. 
the fresh or gently driet diets, almost doub- 6 tables, 1 fig., 21 refere~zces. 
led the amounts of faecal water. Compa~ing 
cooked or extruded cereals in the feed, gave Authors abstract 
no differences in water intake or faecal water 
output but the total and urinary water output 
was slightly decreased in the group fed coo- 
ked cereals. Wheri water absorbants were added 
to the diet, water consumption and faecal wa- 
ter output increased, and there were at least 
tendencies for reduced urine volume and inc- 

q r a l s r  
per dnimal W a t r r  i n t a h e  
and day 

Water tn Ieed 
Water in Iaece! 
Water in urine 

I ~a  t  e r  o u t p u t  

A B C O E F 

1 2 3 L 5 6  1 2 3  $ 2 3 6  1 2 3  1 2  l 2  

g water 
per animal 
and day 

I W a t e r  b a l a n c e  

A 1  OHF t ,  dry 
2  OHF 2. dry 
3 Rors Wel l r .  dry 
C AIHF 1. roaked 
S OHF 2. soaked 
6 Rosr Wells. soaked 

B l Wet laed 
2 Enomink 3.  Jry 
3 Ewomink 3 .  soaked 

C l W@I feed 
l Beet pulp 
3 P o t i t o  fibre 
C Ispighula 

O t  Wet f red  
2  Freaze- driad 
3 Oven-dried 

E 1  CereaIr c i t r u d r d  
l cooked 

Biotiii in the Treatrnenit of Dogs and After Ad- 
ministration iia Breeiling Poxes 

(Zastosowanie biotyny lecznictwie u psow i 
lisow hodowlanych) 

The effect of biotin adrninistered in breeding 
foxes - polar and silvery ones - and its ilse 
in case of dermatitis of dogs was assessed. 
The drug Biotyna ad usuin vet. and Rovjmix H 
were given pregnanl females (group I) foxes 
after weaning (group II), and in the period of 

F l Prol r tek  0.7% 
z I.C% Fot. j. Zestarv 3 skór llsow s~.rbtq'st!'cl~, 3 górne biotyno~ve, 

~ i g .  I .  Water turnover. róinice i v  dltlgoSci i szerokoSci slidt; ggstoici o l c / y~~y .  
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fur coat change (group III). The following pa- 
rameter~ wei e taken into considaration: the 
number of animals living up to weaning, liabi- 
lity to infection and poisonings, weight 
gains, and the length 'and quality of furs. It 
was found that biotin influenced profitably 
the state of health, vitality and liveliness. 
The furs of the foxes characterized by better 
quality and length of the fur. Biotiii admini- 
stered in dogs resulted in good effects parti- 
cuiarly in case of seborrhoea dermatitis and 
in the course of skin diseases due ro high 
proteinic diet. 

ding. Group 3 animals were fed on horse-meat 
and boiled fish and given daily thiamin 1 .O 
mg/head. TDP effect of 14% indicated normal 
thiamin status in all the arlimals. The ani- 
mals up to 2 months old had normal thiamin 
status; vitamin deficiency appeared as the a- 
nimals became older. 

Krolikovodstvo i Zverovodstvo: (No.  4): 6-7, 
1986. 
I table. 
In RUSS.  

CAB - abstract 
Medycyna Wetei.ynaryjna: 42(4): 223-226, 1986. 
5 tabies, I0 fig., 6 rejerences. 
In POLH S'tn.  ENGL, RUSS. 

At~thors ahstract 

Feed Meal From Hide Wastes 

A.D. Sobolev; O.A. Konzov 

Evaluation of Thiamine Status of Wiid Animals 

V.A.  Berestov, C.C. Petroi)a, S.P. Izotoi)a 

Blood was taken froin mink and arctic foxes for 
the estimation of transketolase, and from the 
value of transketolase the thimaine diphospha- 
te (TDP) effect was estimated, TDP effect up 
to 15% indicated normal thiarnin status, from 
30 to 40 moderate deficiency, and above 40% 
extreme deficiency. Animals in group 1 were 
fed at the start of a four-month period on a 
diet containing meat and thiarninase-containing 
fish (capeliil) which provided 14 to 30% of the 
protein, antl during the 2nd period on the diet 
with the thiaminase-containing fish providing 
34% of the protein. Each animal was given dai- 
ly during the 1st and 2nd periods thiamin 0.33 
to 1.2 and 1.0 mg. Of the animals 50, 17 and 
5% had very slight, slight and large deficien- 
cies of thiamine, respectively. The 2nd group 
of anirnals was given for 3 weeks a diet con- 
taining the Ihiaminase-containing fisli at 50% 
of dietary protein without supplementary thia- 
min, and on the 4th weelc the fish provided 70 
to 9% oE the dietary protein. After the first 
20 days of the trial some of the animals lost 
appetite; all showed sigiis of slight to se- 
rious thiamin deficiency, the extent of defi- 
ciency increasing with the duratioil of fee- 

A feed meal was prepared from cattle hide wa- 
stes and contained moisture 10.4, protein 
62.5, fat 7.9 and ash 19.2%. The amino arid 
cornposition was not inferior to that of meat- 
-and-bone meal or fish meal. Digestibility 
trials on mink showed that the meal contained 
44 g digestible protein and 6 g digestible fat 
per 100 g. In a feeding trial 3 groups each of 
50 male and 45 female mink were fed for 123 
days on a control diet of fish meal 14 to 23, 
non-edible beef 10, ox head 4, blood 2 to 4, 
fish meal 2.7 to 3.0, extruded grains 8.8 to 
10.0 and skimmed milk 5 g/100 kcal; protein- 
-and-vitamin concentrate 2 and mixed fat 3.5 
to 4 g/head; or that control diet with 20 or 
30% of the protein from the fish meal and 
n e a t  replaced by the hide meal. At the end of 
the feeding trial the average body weight of 
the males was, respectively, 2290, 2360 and 
2270 g; and that of the females 1250, 1260 and 
1210 g. Average sale price of the pelts from 
both sexes was 58.89, 59.60 and 58.00 r. A re- 
peat of the feeding trial produced results 
which appeared to support those of the first 
trial. 

Krolikovodstiio i Zverovodstvo: (No.  3): 6-7, 
1986. 
3 tables. 
111 RUSS.  

CAB - abstrnct 
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Toxic Effeclis of Food-Borne Filouride in Siiver Wesults of FeediIig Experiments in the 1986 
Foxes Breedi~ig Season 

Richard H.  Eckerliri, Lenrzart Krook, George A. (Resultat fran utfodringsf(jrsöl<en avelsperio- 
Maylirz atzd Daniel Carniichael den 1986) 

Chronic ingestion of excessive amounts of 
flouride from commercial fox food is associa- 
ted with agalactia in vixens resulting in the 
starvation deaths of large numbers of kits in 
three fox herds. Evidence of infectious disea- 
se or poor management could not be found and a 
causa1 relationship between flouride and high 
kit mortality is suggested. 

Cornell Vet .  1986, 76:395-402. 
S tables, 3 fig.,  14 referetzces. 

Authors abstract 

Feeding of Coypu 

(Zur Futterung der sumpfbiber) 

Dr. R. Cholewa and Prof .  Dr. Rose-Marie LYegner 

Traditional feeding practices at smal1 units, 
based on farm-produced components plus good-, 
quality garden or orchard waste or byproducts 
from the brewing, baking and sugar industries, 
are examined. Juicy basal feed and concentrate 
including botli vegetable and animal protein 
could provide a balanced and easily digested 
high-quality diet low in fibre, in keeping 
with natural eating habits of coypu. Roots and 
tubers, steamed potato, legumes, fodder yeast 
and cereal are suggested. The advantages of u- 
sing complete feed containing 12 or 17% crude 
protein supplied to appetite is described. 
Free choice of meal or pellets with 2 drinking 
system is given. 

Deutche Pelztierzuchter: 59(12): 196-198, 
1985. 
6 re fererices. 
In GERM. 

CAB - abstract 

Jaalclco Mcïlcelcï d Tuula Dahlnzari 

For mink females at Kyrkslatt, fed from mating 
to weaning of their litters on (1)  a standard 
diet, (2) diets with 2% wheat molasses or (3) 
diets with 0.5% formic acid, .the percentage of 
infertile females was 19, 25 and 30 resp., and 
the number of kits born per mated female ave- 
raged 4.04, 3.68 and 3.20. Weaning weight of 
male kits in t l ~ e  J groups averaged 454, 493 
and 487 g resp., and that of females 389, 408 

and 41 1 g. For mink females at Maxmo, fed du- 
ring tlie breeding season on a standard diet 
(group l ) ,  diets low in carbohydrates (group 2 
and 3), a diet high in carbohydrates (gsoup 
4), a diet high in fibre (group 5 ) ,  or a con- 
centrated "fish silage" diet (group 6), the 
percentage of infertile females was 16, 15, 
10, 19, 19 and 8 resp., a.nd the number of kits 
born per mated female 3.61, 3.91, 4.05, 3.61, 
3.90 and 4.55. For fox females fed a diet con- 
taining35% offal plus 5% blood, or a high-fib- 
re diet, the number of young born per mated 
female averaged 6.60 and 5.23 resp. vs. 3.28 
for females fed standard diets. 

Finsk Pdst idskri f t :  20(10): 544-545, 1986. 
3 tables. 
111 SWED. 

C A B  .- abstract 
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Diet of Foxes and Martens in Central Poland 

Jacek Goszczynski 

The diet of foxes aiid'martens was examined on 
the basis of the composition of their faeces 
(1 139 and 8 13 portions, respectively) collec- 
ted from the same area in central Poland. Alt- 
hough the mean density of the common vole was 
low in the study area, an increase in the num- 
ber of these rodents was followed by a func- 
tional response of both foxes and martens. 
This response, however, was wealter than in the 
areas with a high abundance of voles. The pro- 
portion of voles in the diet was more variable 
in the study area than in the areas of their 
high densities. In the diet of foxes, three 
groups of food items were found in similar 
proportions (about 26-33% by weight): smal1 

mammals, birds, and hares. In foxes a compen- 
satory response was found between the consump- 
tion of small mammals, on the one hand, and 
birds and hares, on the other. Martens consu- 
med the same three groups of prey; but also 
fruits were an important component of thdir 
diet (37%). Except for small mammals preyed u- 
pon by martens throughout the year, the other 
food items (hares, birds, insects, and fruits) 
were consumed from time to time. Martens sho- 
wed a compensatory response between preying on 
small mammals and eating fruits in summer and 
autumn months, and also between preying upon 
smal1 mamnials and birds in winter and spring 
months. The diet of foxess was characterized 
by a small annua1 variation and a high seaso- 
nal variation in the study area as compared 
with areas supporting high vole densities. 

Martens Fox 

mammals 

Fig. 7. Geasonal variation in the proportions (percentage by weight) of differrnt 
components in the diet of martens and foxes (W - winter, Sp - spring, S -- 

summer, A -- autumn). 

Acta Theriologica, 1/01. 31. 36: 491-506, 1986. 
2 tables, 8 fig., 9 references. 
In ENGL Su. POLH. 







Veterinary Scieiice 245 

Aleutian Disease of Miiik. Virology aiid 
Immunology 

Bent Aasted 

Aleutin disease (mink plasmacytose) is caused 
by infection with a persistent parvovirus, A- 
ieutin disease virus (ADV). Virus interferes 
with the immune system with resukting increa- 
sed gammaglobulin production (hypergammaglobu- 
linemia), which is followed up by immune comp- 
lex formation and finally often fatal immune 
complex disease. 

The studies have focused on the following 
aspects of Aleutin disease 1): Purification of 
virus and physico/chemical- and serological 
characterization of virus. 2): Introduction of 
new serological methods for analysis of anti- 
viral antibodies, and finally 3): Analyses of 
quantity and quality of the antibodies produ- 
ced during disease. 

Ad 1): Virus is found in vivo in the form 
of immune complexes. For virus purification it 
is necassary to dissociate the antibodies from 

I virus. This is called "virus activation". A 
I systematic s tudy on virus activation methods 
I 
l 

concluded, that acid activation was the method 
of choice. Later in the purification procedure 

i 2 new methods were introduced, preparative e- 
lectrophoresis and hydroxylapatite chromatog- 
raphy. Purified virus showed parvovirus rela- 
ted polypeptides, a finding which supported 
the classification of ADV as a parvovirus. Vi- 
rus showed a fast electrophretic migration in 
crossed immunoelectrophoresis and in isoelect- 
ric focusing the isoelectric point of virus 
was measured to 4.0-4.4. Polypeptides from 
different ADV isolates were studied by immune 
blotting and immune precipitation. It was 
shown that in vivo produced virus expressed 
intact parvovirus proteins (with molecular 
weights of 85000, 75000 and 71000). In viv0 
produced virus almost always showed smaller 
polypeptides (molecular weights 30000 and 
27000). Additional studies indicated, that vi- 
rus in vivo had been modulated by proteolysis, 
so that the virus polypeptides were broken 
down. This treatment does not change the ico- 

sahedral structure of virus, and virus is ful- 
ly infectious. In the same study structural 
differences were shown between the polypepti- 
des from in viv0 produced and in vitro produ- 
ced virus. It was shown, that polypeptides 
from in viv0 produced virus are 2000-3000 dal- 
ton larger than those of in vitro broduced 
ADV. 

Virus DNA was isolated and 3 segments rep- 
resenting 80% of the genome was cloned in eit- 
her bacteriophage M13mp9 or plasmid pUC8 (the 
cloning was performed by Dr. A4ayer and Dr. 
Bloonz, NIH, NIAID, USA). A recombinant plasmid 
(called pBM1) introduced expression of virus 
related polypeptides in E. coli (molecular 
weights 55000, 34000 and 27000). 

Serological analyses with both conventio- 
nal as well as hybridoma antibodies were done 
on 4 different virus isolates. Serological 
differences were found, but it was concluded, 

that the differences should not be taken as e- 
vidence for strain variation, but should be 
seen in the light of different in vivo proteo- 
lytic modulation. In the same study it was 
shown that in vitro produced virus (ADV-G) had 
a lower electrophoretic migration rate than 
several in vivo produced virus isolates. 

Ad. 2: Two iiew methods for measuring anti- 
body against ADV were found introduced . One 
called the indirect counter current electrop- 
horesis was shown to have a sensitivity 32 ti- 
mes higher than the traditional counter cur- 
rent electrophoresis. The other method, a ;a- 
dio inimune assay (RIA) was very sensitive and 
could measure as little zs 5 ng of antibody to 
virus. This RIA was also used to measure virus 
antigen with a sensitivity of 3.2 ng. When 4 
different diagnostic methods for measuring an- 
tibody to ADV were compared, RIA was shown to 
be approximately 10 times rnore sensative than 
any of the other methods. Antisera from mink 
with strong hypergammaglobulinemia could be 
diluted mDre tnan 1 million times and still be 
positive in RIA. 

Virus antigen was measured in organ ext- 
racts from experimentally infected animals. 
Intestine and kidneys were the first two or- 
gans to contain virus antigen. This was pos- 
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sibly virus antigen taken up from the inocu- 
lum. Spleen, liver, lymph nodes, peritoneal e- 
xudate- and bone marrow cells (Le. lymphoid 
cells and organs) were next to be positive for 
virus antigen. This antigen was produced in 
higher amounts and corresponded probably to 
actively produced virus. 

Ad. 3: The humoral imaune system in virus 
infected mink is out of control during in- 
fecticn with ADV, with resulting often extreme 
production of gammaglobulin. The quantity and 
quality of produced antibodies to ADV were in- 
vestigated. It was found that from 4-57O/o of 
the hypergamrr~aglobulinemia consisted of anti- 
bodies to virus depending on which virus 
strain the mink were infected with (low or 
high virulent). 'The quality of the antibodies 
(binding energy towards vira1 antigens) were 
also analysed and found "otween 2 x 10 - 2 x 
10 l/mol. These values indicates good bin- 
ding capacity of the antibodies. During the 
development of the disease a slight decrease 
in antibody affinity was observed in standard 
mink, which was not observed in Aleutian geno- 
type rnink. In certain instances ~estricted he- 
terogeneous antibodies were observed in mink 
sera . 

Mayer L.W., Aasted B., Garon C.F. and Bloom 
M.E.: Molecular cloning of the Aleutian 
Disease Virus genome: Expression of Aleu- 
tian Disease Virus antigens by a recombi- 
nant plasmid. J. Virol. 48, 573-579, 1983. 
(Vol. 1 1, No. 3.) 

Aasted B., Avery B. and Cohn A.: Serological 
analyses of diferent mink Aleutian disease 
virus strains. Arch. Virol. 80, 11 -22, 
1984a. (Vol. 9, No. 3.) 

Aasted B., Tierney G.S. and Bloom M.E.: Analy- 
sis of the quantity of antiviral antibo- 
dies from mink infected with different A- 
leutiandisease virus strains. Scand. J. 
Immunol. 19, 395-402, 1984b. (Vol. 11, No. 
3.) 

~ a s t e d  B.. Race R.E. and Bloom M.E.: Aleutian 
disease virus, a proteolytically degraded 
during in vivo infection in mink. J. Vi- 
rol. 51, 7-13, 1984c. (Vol. 9, No. 2.) 

Aasted B. and Bloom M.E.: Mink with Aleutian 
disease have high-affinity antiviral anti- 
bodies.Scand. J. Immunol. 19, 41 1-418, 
1984. (Vol. 11, No. 3.) 

The summary is based on the following previous ()* Issues of SCIENTIFUR where abstracts of 
publications: the report have been published. 

Aasted B.: Purification and characterization Acta Patho2ogica, Microbiologica et irnmunolgi- 
of Aleutian disease virus. Acta path. mic- ca Scandinavica, C: 93(supp. 287): 47pp., 
robio1,scand. sect. B. 88, 323-328, 1980a. 1985. 
(Vol. 4, No. 5)* Thesis; Royal Vet. Agric. University, Copenha- 

Aasted B. and Cohn A.: Inhibition of precipi- gen. 
tation in counter current electrophoresis. 2 tabels, I fig., 144 references. 
A sensitive method for detection of mink 
antibodies to Aleutian disease virus. Acta Authors surnmary 
path. microbiol. immunol. scand. Sect. C 
90, 15-19, 1982. (Vol. 7, No. 1.) 

Aasted B. and Avery B.: An easy method for 
comparing antibody affinities to related 
antigens. Acta path. microbiol. immunol. An Easy Alethod for Comparing Antibody Affini- 
Scand. Sect. C 91, 65-67, 1983. (Vol. 11, ties to Related Antigens 
No. 3.)  

Aasted B. and Bloom M.E.: Sensitive radioimmu- Bent Aastei and Birthe Avery 
ne assay for measuring Aleutian disease 
virus antigen and antibody. J. Clin. Mic- Four different Aleutian disease virus (ADV) i- 
robiol.18, 637-644, 1983. (Vol. 8, No. 3.) solates were coated to 1/4" polystyrene balls. 

Aasted B., Blooriz M.E., Cohn A., Race R.E. and The binding capacity of these balls against 
Wolfinbarger J.B.: Preparation and optimi- different rAiouse hybridoma antibodies prepared 
zation of in vivo produced Aleutian disea- against each of the ADV isolates was investi- 
se virus (ADV) antigen. Scientifur 7, gated in two ways. The different ADV-coated 
72-77, 1983. (Vol. 7,  No. 3.) balls were eith9r mixed in a tube (competi- 
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tion) between balls for antibody), or they we- Jour:ral o f Yirology, Dec. 1983, p. 573-579 
re allowed to react ssparetly with antibody Vol. 48, No. 3. 
(no competition). The differelice in competiti- 5 fig., 41 r? ferences 
ve and non-competitive binding values allows a 
comparison of antibody affinity against the Authcrs abstract 
four ADV isolates. Examples are gjven, where 
two hybridoma antibodies react better with the 
Danish isolate than with the three Americari 
isolates. 

Analysis of the Quantity of Antiviral Aiitibo- 
Acta path. microbiol. inzmunol. scaizd. Sect. C ,  dies from Mink Infected wi th Different Aleu- 
91:65-67, 1983. tian Disease Virus Strains 
1 tabels, 6 re ferences. 

Bent Aasted, G.S. Tieriley & M.E. Bloom 
Authors sumrrzary 

Mink persistently infected with Aleutian di- 
sease virus (ADV) develop hypergammaglobuli- 
naemia and immune complex disease. Radiolabel- 

Molecular Cloriing of the Aleutian Disease Vi- led antibodies from niink infected with ADV-G, 
rus Genome: Expression of Aleutian Disease Vi- DK, Pullman, and Utali I strains of ADV were 
rus Antigens by a Recombinant Plasmid reacted against all four ADV strains in ra- 

diommunoassay (RIA). The amount of anti-ADV 
Leoizard W.  Mayer, Bent Aasted, Claude F.  Ga- antibody in two equally hypergammaglobulinae- 
ron, aizd Marshall E. Bloom mic serum pools varied from 13% (anti-Pullman) 

to 57% (arkti-Utah I). Serum pools from two ot- 
Three nonoverlapping segments representing her sources (anti-DK and anti-ADV-G), although 
-80% of the 4.8-kilobase pair Aleutian disease less hypergammaglobulinaemic, had 5% and 13%, 
virus (ADV-G) duplex genome were molecularly respectively, indicating that 43-95% of the Ig 
cloned into either bacteriophage M13mp9 in the sera of the mink with AD was not speci- 
(M113bm2 = 0.07 to 0.15 map unit; M113bml = fic antibody to ADV structural antigens. The 
0.15 to 0.54 map unit) or plasmid PUCS ( P B M ~  possibility of a general polyclonal activation 
= 0.54 to 0.88 map units). In addition, the of the humoral immune system is being discus- 
0.54- to 0.88-map unit segment of a Danish i- sed. Comparison of plateau RIA binding levels 
solate of ADV (DK ADV) was also cloned into for the four serum pools against the four vi- 
pUC8 (pBM2): The recombinant plasmids pBM1 and ral antigens suggested three patterns of leac- 
pBM2 induced expression of several polypepti- tivity: DK and Utah I reacted similary, but 
des in Esherichia coli JM103 that were speci- Pullman and AD'V-G reacted serolugically diffe- 
fically recognized by sera from mink infected rent. 
with ADV. The same three proteins with appro- 
ximate molecular weights of 55,000, 34,000, Scand. .T. Imnzunol. 19, 395-402, 1984 
and 27,000 were detected both by immune blot- 2 tabels, 3 fig., 23 references. 
ting and by immunoprecipitation of [ S] ïnet- 
hionine-labeled JM103 (pBM1). None of these Authors sumrnnry 
proteins were recognized in JM103 (pUC8), nor 
were they detected by sera from normal mink. 
Purified pBM1 afid pBM2 DNA appeared identical 
in size by gel analysis and contour length 
measurement, and electron microscopic hetero- 
duplex mapping showed that pBM2 was different Mink with Aletrtian Disease Have High-Affinity 
from pBM1, indicating that this segment of the Antiviral Antibodies 
ADV genome was similar but aot  identical for 
two strains of DVA (ADV-G and DK ADV). Furt- Bent Aasted & M.E. Bloonz 
hermore, when clonvd DNA relatedness to seve- 
ral field s t raks  of ADV (Utah I, Pullmaii, and Mink persistently infected with Aleutian di- 
DK), but not to mink enteritis virus or cellu- sease virus (ADV) develop plasmacytosis (hy- 
lar KINA, was shown by Southern blot hybridiza- pergammaglobulinaemia) and immune complex di- 
tion. sease. Mink of different colour phases were 
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infected with different strains of ADL' and 
bled at different times after infection. The 
average antibody affinitys (K ) were measured 
in the sera and found to fall in the range of 
2 x 10 - 2 x 10 M- , thus indicating good- 
quality antibodies. In sera of non-Aleutian 
genotype mink a decline in (K ) during deve- 
lopment of plasmacytosis was observed. Moreo- 
ver, the antibody heterogeneity (a values) 
tended to decrease during the disease prog- 
ress. In contrsat, the K values in sera of 
infected Aleutian genotype mink remained rela- 
tively high after hypergammaglobulinaemia de- 
veloped, and the antibody heterogeneity for 
certain of the mink sera indicated restricted 
heterogeneity (high values). In agreement 
with the clonal celection theory, low virus 
burcien (for instance, during infection with a 
low-virulente ADV strain) generated relatively 
higher affinity antibodies than a high virus 
burden (for instance, the highly virulent U- 
tah I strain of ADV). Furthermore, antibodies 
present in low concentration affinity antibo- 
dies found in this study indicate that if the 
immune complex disease seen in AD is caused by 
virus-anti-virus antibodies, good-quality an- 
tibodies are likely to be responsible for the 
pathological findings. 

Scand. J .  Imnzunol. 19, 411-418, 1984. 
l tabel, 3 f ig . ,  23 refere~zces. 

Authors summary 

Toxic effects of the antiparasitic compounds 
fenchlorphos and trichlorfon during foetal 
development 

Gunnar Nicolay Berge 

Summary 

pawer 1 
The experiments were carried out in order to 
examine the possible effect of therapeutic do- 
ses of the organophosphorus insecticide fenc- 
hlorphos during the breeding season in the 
blue fox. It was found that the compound was 
higly teratogenic and findings was a narrowing 
of the granular and molecular layers in addi- 
tion to a loss of purkinje cells in the cere- 
bellar cortex. , 

pawer 2 
The purpose of this paper was to exarnine the 
effect of fenchlorphos upon some reproductive 
parameters and male fertility in the blue fox 
during the breeding season. No alterations in 
the reproductive hormones or organs were ob- 
served, but in treated males there was an ap- 
parent decrease in their libido. 

pawer 3 
The rabbit being a well established model for 
teratogenic studies was chosen for comparative 
purposes and for further examination of the 
einbryotoxic and teratogenic effects of fenc- 
hlorphos. In contrast to the findings in the 
blue fox there was no indication of an adverse 
effect of fenchlorphos on fertility. There 
was, however, an increased incidence of va- 
rious malformations inclilding cerebellar 
hypoglasia. 

pawer 4 
The organophosphorus insecticide trichlorfon 
has been reported to give cerebellar hypopla- 
sia in piglets when used for the treatment of 
sarcoptic mange in the pregnant sows. This pa- 
per gives a detailed exarniliation of the neuro- 
toxic effects of trichlorfon in the pig. The 
brain damage in the piglets was produced wit- 
hout simultaneous malformation of other 
organs, and involved not only cerebellar but 
also cerebral hypoplasia. The events occurred 
in the period of maximal brain growth and were 
clearly associated with alterations in some of 
the transmitter markers and sporadic loss in 
purkinje cells. 

g m e r  5 
In order to examine a potential iieurotoxic ef- 
fect of trichlorfon during the postnatal 
period in the pig, repeated dosages of trich-- 
lorfon were given during this period. However, 
only smal1 changes in brain weights, morpholo- 
gy and transmitter enzyme activities were ob- 
served. The ability of presumptive hypoplastic 
cerebellum and cerebrum at birth, following 
prenatal exposure to trichlorfon, to regenera- 
te was also investigated. The brain weights 
increased during the postnatal period, but did 
not reach control values. The study indicated 
that the pig brain was much less vulnerable to 
trichlorfon in the postnatal period. 

pawer 6 
The main brain damage of trichlorfon in pig- 
lets occurred during the prenatal part of the 
maximal brain growth period. In the guinea pig 
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this period is mainlv vrenatal. For this rea- 
son, and in order to establish a possible sui- 
table laboratory animal model for further in- 
vestigation, the prenatal effects of trichlor- 
fon in the guinea pig were examined. It was 
found that the brain damage and the pattern of 
transmitter markers after trichlorfon admi- 
nistrstion in the guines pigs, were very simi- 
lar to those in piglets, with the exception 
that the medulla oblongata was more and the 
cortex slightly less affected than the pig- 
lets. As in piglets few alterations occurred 
outside the brain. One very characteristic ex- 
ception was, however, a symmetrical atrophy of 
the hindquarters in the guinea pig. 

paPer 7 
This experiment was carried out in order to 
reveal a possible relationship between the 
previously described teratogenic effects and 
the distribution pattern as well as the pla- 
centa transfer of trichlorfon. Transplacental 
transfer of c-trichlorfon was demonstrated 
by autoradiography, but no particular site of 
accumulation in the brain was found. 

paver 8 
The foetal cerebellar morphology was investi- 
gated at selected intervals after the admi- 
nistration of trichlorfon to pregnant guinea 
pigs in late gestation. No clearcut changes, 
either macroscopically or microscopically, we- 
re observed. 

Thesis based on the following 8 papers: 

l .  Gunnar N. Berge and Inger Nafsted: Terato- 
genicity and embryotoxicity of orally ad- 
ministered fenchlorphos in blue foxes. 
Acta vet. scand. 1983, 24, 99-112. (Vol. 
8, No. 1, 1984).* 

2. Gunnar N.  Berge, Michelle Mondain-Mon~lal, 
Adrian Smith and Ordin Mdler:  Ovarian and 
testicular function in the blue fox (Alo- 
pex lagopus) after oral administration of 
fenchlorphos during the breeding season. 
Acta vet. scand. 1983, 24 200-210. (Vol. 
8, No. 3, 1984). 

3. I. Nafstad, G. Berge, E. Sannes and A. 
Lyngset: Teratogenic effects of the orga- 
nophosphorus compound fenchlorphos in rab- 
bits. Acta vet. scand. 1983, 24, 295-304. 

4. Gunnar N ,  Berge, Frode Forznum arzd Per Bro- 
dal: Neurotoxic effects of prenatal trich- 
lorfon administration in pigs. From the 

Norwegian College of veterhary Medicine, 
Department of pharmacology and Toxicology 
and De partment of Internal Medicine, Oslo, 
Norwegian Defence Research Establishment, 
Division for Toxicology, Kjeller, Norway, 
and University of Oslo, Anatomical 
Institute. 

5. Gunnar N .  Berge, Frode Forznum, Erling Seg- 
nen and Nils E. S0li. Neurotoxicological 
examination of piglet brain after prenatal 
and postnatal exposure of trichlorfon. 
From The Norwegian College cf Veterinary 
Medicine, Department of pharmacology and 
Toxicology, and Department of Internal Me- 
dicine, Oslo, Norwegian Defence Research 
Establishment, Division for Toxicology, 
Kjeller, Norway. 

6 .  Gunnar N.  Berge, Inger Nafstad and Frode 
Fortnunz: Prenatal effects of trichlorfon on 
the guinea pig brain. The Norwegian Colle- 
ge of Veterinary Medicine, Department of 
pharmacology and Toxicology. Norwegian De- 
fence Research Establishment, Division for 
Toxicology, Kjeller, Norway. 

7. Gunnar N. Berge and Inger Nafstad: Distri- 
bution and placenta1 transfer of trichlor- 
fon in guinea pigs. The Norwegian College 
of Veterinary Medicine, Department of 
pharmacology and Toxicology . 

8. Gunnar N.  Berge and Per Brodal: A morpholo- 
gical study of the guinea pig cerebellum 
following prenatal administration of 
trichlorfon. The Norwegian College of Ve- 
terinary Medicine, Deparment of Pharmaco- 
logy and Toxicology. 

()* Vol. and No. of SCIENTIFUR in which ab- 
stract have been given. 

Thesis: 
Fronz the Departnzent o f  pharnzacology and Toxi-  
cology, arzd Department o f Internal Medicine, 

The Norwegian College of Veterirtary Mediciize, 
Oslo, Norway. 
28pp., 62 re ferences. 
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Changes in the Mineral Coinposition of Bones 
caused by Osteodystrophia Fibrosa in Standard 
Mink and Artic Foxes. 

(Zmeny v Miniralni Skaldbe Kosti Pri Fibrozni 
Os teodystrofii u Standardnich Norku a Pescu) 

Jiri Mouka, Jcvoslav Konrad 

Laboratory characteristics of a metabolic di- 
seases (Osteodystrophia fibrosa) in standard 
young minks and arctic foxes is described. In 
comparison with the control group, while the 
biochemical characteristics of the blood samp- 
les of arctic foxes was not very different 
from the control group in the contents of mac- 
roelements (calcium, phosphorus, magnesium), 
significant differences were revealed by the 
analyses of the bone samples of os fenzoris. 
In young minks ash weight in 1 g of fat-free 

dry matter made only 321.94 mg (52.45%), while 
in the control group 613.82 mg. A similar dec- 
rease (P < 0.01) was observed, in comparison 
witli the control, in the contents of calcium 
and phosphorus (44.75% and 56.90%). A slight 
increase in the magnesium content is not sta- 
tistically significant. Evaluation of ash con- 
tent in os femoris in young arctic foxes gave 
similar results. Biochemical characteristics 
of their blood showed a significant increase 
in the activity of alkaline phoshatase. An 
application of the chemical analyses of bones 
to diagnosing metabolic disturbances in fur a- 
nimals is discussed. 

Veterirtarni Adedicina: 31(3):  181 -188, 1986. 
2 tables, 2 fig. 22 references. 
I'n CHEC Su. ENGL, R U S S ,  GERM.  

Authors suvrznznry 

1. Mláde pesce s klinickymi piiznaky osteodysfrophia fibrosn - Young arctic fox2 .  norka s klinickymi piiznaky osteodystrophia fibrosa - Young minli ivitli 
with clinicol symptams of Osfeodysfrophia fibrosa elinical symptams af Osfeodystrophia fibrosa 

Primary and Secondary Toxicity of Warfariii, the LC50 primary toxicity test did not produce 
Sodium Monofluoroacetate, and Methyl Paratliion secondary toxic i t~ ,  suggestion that warfarin 
in Mink may be readily bound and/or metabolized into 

non-, or less-toxic metabolites by a primary 
R. J. Aulerich, R.K. Rirzger, J .  S n f r o n o f f  consumer. Toxic residues of sodium monoflou- 

roacetate for mink (as in secondary toxicity) 
The primary and secondary toxicity of warfa- were not produced in rabbits fed a lethal dose 
rin, sodium monoflouroacetate (Compound 1080) of this compound when the gastrointestinal 
and methyl parathion were assessed in the tract contents were removed from the rabbit 
mink, a representative surrogate mammalian carcasses. These results suggested that re- 
wild life carnivore. In a 28-day test, a LC50 ports of secondary toxicity from sodium monof- 
value for mink fed warfarin per se (primary louroacetate may be primarily due to consump- 
toxicity) was calculated to be 11.7 ppm tion of the unmetabolized compound from the 
(mg/kg) with a 95% confidence inteval of 9.2 gut of prey species. Attempts to produce pri- 
to 15.0 ppm (mg/kg) and a slope of 2.03. Fee- Inary and secondary toxicity in mink by feeding 
ding mink warfarin-contaminated rabbit )minus methyl ~ara th ion  Per se (primary toxicity) or 
digestive tract contents) incorporated into via conta~iiinated rabbit (containing the gast- 
diets to provide warfarin residue levels equi- rointestinal tract contents), as in secondary 
valent to the warfarin concentrations fed in toxicity, were uiisuccesful, as the mink rejec- 
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ted the methyl paratliion-treated diets. Patliology of Aujeszky's Disease in Mink 

A ~ ~ c h .  Eniiirotz. Contnnz. Toxicol. 16, 357-366 
(1987). 
3 tnbles, 31 references. 

Authors abstract 

A Comparisoii of Differeiit Metliods for Determi 
ning Elastase Activity of ~seudorno&s Aerugi- 
nosa Strains from Mink 

Laila Elsndig Elsheikh, Rurze Rergmnrz, Statzley 
J. Cryz,  Jr. artd Bengt TYretli~zd 

We have characterized 20 Psedonzorzas aerginosn 
strains isolated from pneuinonic mink lungs 
with regard to elastase production and seroty- 
pe. P. aeruginosa PA 011, a well-characterized 
elastase-producing strain, and two elastase-- 
deficient mutants of PAO1 were used for compa- 
rative puposes. Elastase activity was essayed 
on elastin agar and by using C-elastin coa- 
ted microtiter plates. Elastase antigen was 
nieasured using a double antibody sandwich ELI- 
S A  (enzyme-linked immunosorbent assay). Total 
proteolytic activity was determined on skim 
milk agar plates. The results from ELISA sho- 
wed that all strains produced antinenically 
similar elastase, although the amounts produ- 
ced varied considerably between strains. There 
was a good correlation regarding elastase as- 
says between ELISA and C-elastin, elastin a- 
gar and total proteolytic activity on skim 
rnilk agar. No correlation was found between 
serotype and elastase activity. The results 
showed that the C-elastin assay is a simply 
and sensitive method of determining elastoly- 
tic activity of P. nerugonosn strains. 

Acta path. nzicrobiol. inzmunol. scatzd. Sect.B, 
94: 135-138, 1986. 
I tables, 22 references. 

Authors sunzmm'y 

Lesions in 21 niink which died of Aujeszky's 
disease included hermorrhages in lungs, heart 
medistiniim, thymus, diaphragm, gastric wall, 
pancreas, and enteric wall. Microscopically, 
hyalin and fibrinoid degeneration and necrosis 
of vessel walls were present in cardic muscle, 
brain, gastrointenstinal wall and occasionally 
elsewhere in tlie body. Hermorrhages, exudation 
of plasma proteins and necrosis were associa- 
ted with the angiopathy. I~iflammation was mi- 
nimal or absent. Other findings were conge- 
stion and extravasation of blood (lungs, li- 
ver), necrosis of lymphoid cells, and l~emoglo- 
binuric nephrosis. Aujeszky's disease virus 
was isolated from all but three animals. After 
experimental infection of three mink, similar 
though less pronounced lesions were found to 
tliose observed i11 the field cases. 

Vet. Pathol. 23:303-309 (1986). 
l tnbles, 10 fig. 27 references. 

Autkors abstract 

Detectio~i of Mink Enteritis Virus in Mink Fe- 
ces, Using Ewzyrne-Linked Bmmuriosorbenb Assay, 
HemaggIutination, and Electron Microscopy 

David T .  Shen, P k D ;  Alton C.S. Ward, P k D ;  
John R. Gorhnnz, DVA4, PhD 

Twenty-five mink were inoculated with mink 
enteritis virus (MEV). Fecal specimens were 
collected daily and were simultaneously eva- 
luated for MEV antigen by use of a direct en- 
zyme-linked immunosorbent assay (ELISA), Iie- 
magglutination (HA), and electron microscopy. 
Results of ttie evaluations indicated that MEV 
was shed in the faces on postinoculation days 
5 and 6. The virus was not detectable by ELI- 
SA or HA after postinoculation day 6, alt- 
hough viruses Were found in reduced numbers 
by use of electron microscopy. S h e  ELISA was 
specific for MEV, and the sensitivity of the 
ELISA for MEV was coinparable with that of HA. 

Anz J Vet Res, Vol 47, No. 9, Septenzbe~ 1986. 
8 fig.,  12 references 

Authors sL1nznznr.y 



Study of Properties of Mink Enteritis Virus Interferon Respoa~se in Normal and Aleutian 
for Selection of Commercial Strai~is Disease Virus-Iiifected Mirik 

E.Yu. Zelenov 

The basic biological alid physiocheinical pro- 
pertiesof the epizootic L straiii of mink en- 
teritis virus were studied in comparison with 
those of the standard P strain. It was estab- 
lished that the properties of strain L coii- 
form to those of strain R, with some variabi-. 
lity of buoyant density, hemagglutinative ac- 
tivity,and virulence. 

Translated from: Vsesoiuzizaia akadenziia sel' 
skokhoziaistvenykh nauk, Doklady, p. 46-48 (20  
AKI) .  
UDC 578.835. 1:578.1, N.Y. Allerton Press, 
inc, 1985 ( 7 )  67-70. 
l tobles, 5 re ferences. 

Authors sunzmary 

Acute Interstitial Piieumonia in Mink Kits: 
Experimeiital Reproduction of tlie Disease 

Organ homogenates from kits that died of 
interstitial pneumoriia were inoculated inio 
adult Aleutian disease viriis (ADV)-negative 
mink and shown to contain infectious ADV-po- 
sitive dams did not develop interstitial 
pneumonia, but later developed of defined 
ADV isolates and on purified organ homogena- 
tes from kits with spontaneous or experimen- 
tal interstitial pneumonia. In kits from 
both groups a virus, morphologically resemb- 
ting the defined ADV antigen in alveolar ty- 
pe-II cells in affected lungs and tlie lack of 
fimmunologically mediated lesions suggest 
that lung lesions result from priinary vira1 
injury to alveolar type-II cells. Experi- 
ments also showed that infection with ADV in 
mid-pregnancy caused feta1 death, feta1 re- 
sorption, os abortion. 

Vet.  Pathol. 23:579-588 (1986) 
2 tables, 16 fig., 23 references. 

Authors abstrnct 

Dlznlzy L .  Wiedbrauk, Willianz J .  Hadlow, Larry 
C. Ewalt and Donald L .  Lodmell 

Studies were done to deterinine whether dif- 
ferences in interferon production are re- 
sponsible for the resistance of pastel mink 
to Aleutian disease. The abilities of normal 
pastel and sapphire mink to produce interfe- 
ron when inoculated with eitlier Newcastle 
disease virus or a syntlietic polyribonucleo- 
tide, poly (I): poly(C), were identical, even 
to the production of a novel, acid-labile 
interferon. The rvsistence of pastel mink A- 
leutiandisease did not correlate with inter- 
feron production because neither sapphire 
nor'pasiel mink produced detectable amounts 
of interferon when infected with either the 
Pullman strain responded normally to polly 
(I):poly(C) early in the course of the di- 
sease, but interferon production was impai-. 

Alexandersen o kilW (n-4) 
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Fig. B. Nurnber of kits which died or were killed related 
to days afier inoculation and route of exposure. a) Intrapen- 
toneal inoculation, mean value for death day (only counting 
dead or eaten kits): 15.00 ir 2.97 (mean i SD, n = 11). b) 
Inoculatinn by aerosol, mean value for death day (only count- 
ing dead or eaten kits): 13.22 -t 2.07 (mean SD, n = 18). 
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red late, when the mink were k~ype~gammaglo- Experimental La Crosse Virus Infeetion of Red 
bulinemic and had renal, vascular, and hepa- Fox (Vulpes Fulva), Raccoon (Procyon Lotor), 
tic lesioris. These data suggest that ADV Opossum (Didelphis Virginiana), a ~ i d  Woodcliuck 
Pullman neither stimulates nor interferes (Marmota Monax) 
with interferon production in infected mink 
and may represent a mechanism whereby ADV Terry E. Anzundsorz, T.M. Yuill atzd G.R. DeFol- 
can more readily establish infection. liart 

J. VIROL. Susceptibility to infection, resulting viremia 
and antibody responses, and potential to pro- - NORMAL MINK vide infectious blood meals for Aedes trise- 

W +ADV-PULI-MAN riatus were deternzined arid compared for the 
(29 DAYS) red fox (Vulpes fulva), raccoon (Procyon lo- 

tor) ,  and opossum (Didelphis virgiriiana) expo- 
sed to La Crosse (LAC) virus transmitted by 
mosquitos, Ae. triseriatus. Woodchucks (Adarnzo- 
ta nzonax) were infected with LAC virus by 
needle and syringe. All 5 red foxes became vi- 
remic following the bite of a single LAC vi- 
rus-infected female Ae. triseriatus. Maximum 
viremia titers were at or above the treshold 
of infection for Ae. triseriatus in 4 of 5 red 

M +ADV-PULLMAN foxes for 1-3 days. Biological transmission of 
(I 13 DAYS) LAC virus from infected red foxes to chipmunks 

(Tanzias striatus) was accomplished by Ae. tri- 
seriatus. Neutralizing antibody titers in red 
foxes peaked between day 13 and 27 and were 
still detectable 3 months post-infection. 
Woodchuks became viremic. Maxiinum viremia ti- 
ters were consistently above the experimental- 
ly determined treshold of infection for Ae. 
triseriatus. Raccoons and opossums were not as 
susceptible to LAC virus infection as were red 

5 10 15 20 foxes or woodchucks. Only 1 of 5 raccoons be- 
HOURS AFTER INOCULATION came viremic. The viremia titer was low and 

was detected on only 1 day. Four of 5 rac- 
FIG. 3. Kinetics of interferon production in normal and ADV 

Pullman-infected sapphire mink after intravenous injection of ~ O I Y  
coons developed LAC virus-neutrdizing antibo- 

(I):poly (C). Four  sapphire mink were inoculated with ADV Pullman dy titers, however. 0f the OpOSSUmS beca- 
on day 0. On d a y s  29 and 113, two infected mink and two normal me viremic and only 2 developed LAC virus-- sapphire mink were challenged with poly (1):poly (C), 30 mglkg of 
body weight. Sera were obtained at  various times afteward and neutralizing antibody 
assayed for antiviral activity. Serum interferon responses (A) 29 
days after ADV Pullman irroculation and (B) 113 days after similar A,. J .  T ~ ~ ~ .  J/led. H Y ~ . ,  34(3) ,  1985, pp .  
inoculation are shown. AI1 points represent mean interferon titers. 
The variability of  the interferon assay is one twofold dilution. 586-595 

4 tables, 2 fig.,  30 references. 

Authors abstract 
Jourrzal o f  Yirology, vol. 59,  no.2. Aug. 
1986, p. 514-517. 
1 tables, 3 fig., 38 refenices. 

Authors sumnzary 
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A Case of Gran~ilosa Cell Tumor witli Cystic En- Exainination o11 Spesific Prophylaxis Agaiiist 
dometrial Hyperplasia in a Blue Fox Vixell (A- leptospirosis i11 Breediiig Foxes 
lopex logopus) 

S .  LVoloszj~tt, J .  A~ldrychiewicz 
(Et tilfelle av granulosacelle-tumor med cy- 
stisk endometrie-hyperplasi hos en blårevti- The purpose of the work was to assess the im- 
spe) munogenic features of the experimental batches 

of a combined vaccine Canivac FHIJ prepared by 
Adrlaiz Snzith, Ordiiz Maller, Knut Nordstoga mzd Biowet-Pulawy. The leptospiral component con- 
Mickelle Mondaitz-Moizval stituted of E. icterohaemorrhagiae and L. ca- 

nicola serotypes inactivated with phenol, the 
A case of granulosa cell tumour with accompa- addition of aliiminium hydroxide served as an 
nying cystic endometrial hyperplasia in a blue adjuvant. The exarninations were performed in 3 
fox vixen is described. Clinical signs inclu- farms free from leptospirosis and in 9 farms 
ded failure to grow a complete winter coat, where parturitions and the disease was obser- 
chronic hypertrophy of the vulva and aggres- ved in young foxes due the strains of L. icte- 
sion during oestrus. High plasma levels of rohaemorrhagiae and L. canicola. Out of 735 
oestradiol- 178 were present, and measure- females immunized with Canivac FHL only 2,3 
ments of vaginal electrial resistance during per cent of the animals aborted, while of 220 
anoestrus were cinsistent with those normally females vaccinated with Canivac FH (lack of 
found during oestrus. After ovariohysterecto- leptospiral component) abortions were noted in 
my, the vixen grew a normal wiiiter coat which 14,4 per cent. The vaccine Canivac FHL protec- 
was shed normally the following spring. ted young foxes exposed to natura1 infections 

from the disease caused by Leptospira sp. The 
Nord. Vet.-Med. 1986, 38, 80-84 findings indicated that the vaccine possessed 
I tabel, 7 fig., 9 re ferences. good immunogenic properties. The level of spe- 
In NORG Su. ENGL. cific agglutinins disappeared between 60 and 

120 days since vaccination. It was observed 
Authores sunznzary during the studies that leptospirosis could 

persist in a farm for several years giving ri- 
se to the disease in young foxes, abortions or 

($ving birth to weak offspring. 

~Medycyiza Weteryrzaryjna: 42(4): 203-207, 1986. 
Muscular alid Myocardial Degeneratio11 in Silver 4 tabels, 15 references. 
Foxes (Vulpes yulpes) Irz POLH Su.  ENGL, RUSS .  

Kptut Nordstoga Authors abstract 

On a silver fox farm, 4 of 140 young foxes 
died during one month. Degeneration changes 
were present in slteletal and myocardial musc- 
le. The feed c~n ta ined  adequate amounts of Se, A conlgenital Toxoplasma-like Disease ir1 Fer-- 
but may have been deficient in vitamin E be- rets (Mustela Putorius Furo) 
cause it contained a high proportion in of po- 
lyunsaturated fatty acids and rancid fat. R.N. Tholantorz and T.G. Cook 

Nord. Vet .  Med. 1986, 38, 190-191 
2 f ig .  7 references. 

Approximately 30% of 750 neonatal farmed fer- 
ret kits died without observed clinical signs. 
The presence of multifocal necrosis assosiated 
with Toxoplasi~za - like organisms in the liver, 
lung and heart suggested a diagnosis of toxop- 
lasinosis. Surviving animals from affected 
litters were stunted but showed no histologi- 
cal or serological evidence of I'oxopfusnin in- 
fection, nor could infection be demonstrated 
by mouse inoculation. The involvement of ani- 



Veterinary Science 255 

mals a t  one day ol' age iriclicated congeriitally 
acquired disease. 

N.Z. vet. j. 34:31-33. 
5 fig. l l rejr;.c:zce.\. 

Cariiite BPstennper Virias IIlifectiosi iar the Dorne- 
stic. Ferret 

The host ;;inge of' canine disternper virus sgans 
niany species of carnivores, iiicludjng the do- 
nirstic ferret. Tnfectioa usually occurs 

Figure I. --Biepharitis and curijunctivitis with mucopurulent ocu- 
';ir discharge in a one-year-old ferret with distein~er. 

through contact with infected ferrets or dogs 
and is characterized bv swecific cutaneous..o- 
cular, and respiratory signs. Antemortern diag- 
nosis of infection is based on clinical signs, 
fluorescent antibody studies on bIood smears 
or cotijunctival scrapings, and serum antibody 
levels: Widespread vira1 inclusions are noted 
o11 histopathologic examination. Tlie use of 
chick embryo vaccines a t  7 and 10 weeks of a- 
ge, at  1 year, and every 3 years thereafter is 
effective in prevention of the disease and is 
recommanded despite reports of vaccine-induced 
disease in some wild carnivores. 

The Conzpendiunz oft corrtinuiizg educntion for the 
prncticilzg veteritlnriart. Princetorz j~~nctiort, 
r1.j. Veterinary Learriing Systenzs Jtlly 1986 11. 

R ( 7 ) :  p. 448-453 
5 f ig.,  43  Refererices. 

Cainpylohaeter-like Organisms isoliated froin 
Gastric Mueosa of Ferrets 

J.G. Fox,  DVM; B.M. Edrise, PhD; E.B. Cnbot, 
M D ;  C.  Benucage, M S ;  J.C. Murphy, DVb4, PhD; 
K.S. Prostnk, PhD. 

Canzpylobncter - like organisms (CLO) were iso- 
lated from gastric lesions in 1 ferret and 
gastric mucosa of 2 healthy ferrets. The orga- 
nism was not isolated from biopsies of gastric 
mucosa of 14 other healthy ferrets, 1 of which 
had a smal1 gastric lesions located at the py- 
lorus. Lesions f rom which c10 were isolated 
were located in the antrum of 1 ferret and we- 
re classlfied as inflammation with repair. Af-  
fected gastric tissue was highly vascularized 
with fibrous connective tissue surrounding i r -  
regularly shaped glands. Necrosis and iilcera- 
tion of adjacent mucosa also were seen on and 
in the glandular epithelium of the ferret with 
gastric lesions from which c10 were isolated. 

Anz J Vet Res, VOI 47 ,  No. 2, Febt~unly 1986. 
I table, 2 fig., 26 refei.encer. 

Figurc .3-Chlii:tcteristic chin rasli ofte11 seen in ferrets witti dis- 
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Suspected Foreign Body Peritoiiitis iai Filch 
(Mtrsteia putorius furo) 

H.  Jf. Brooks 

A severe, fatal, exudative perittonitis was 
investigated in a flock of 100 breeding Eitcli 
A.lm.rteln putorius furo. The presence of enteric 
flora withini tlie lesions and steel spicules 
within the stoinach coritents suggested that 
this disease may have been eaused by fragn~ents 

Bg. 2: Pholomicrogrrlpli of tne/ollic frogtnenis (tnenn dimensions 
116 x 12 ptrl). 

perforating the intenstine. Scoring and pit- 
ting of a s ted  particles found in the mincer 
plate used for food preparation consistent 
with tlie size ancl shape of the steel particles 
found i11 the stoinach, further supported this 
liypothesis. There were no further cases when 
tlie feed source was changed. 

ili.Z.vet. J. 34:109- 110. 
.j.. fig., 4 references. 

Tlae Rdslogy o f  Dirofilaria Ilninitis in Experi- 
mentally 11ifectec-E Ferrets, Mustela Putorius 
Filro 

The ferret (AJtlstela putol.itrs ftrro) was studieii 

as an experimental host for heartworm infec- 
tion. In the first experiment, each of 24 fe- 
male ferrets was experimentally infected with 
60 thlrd-stage infective larvae of D. inznzitis 
from infected Aedes negypti (liverpoolstrain) 
mosquitoes and early migration and development 
of D. irnnzitis were studied. Aftes subcutaneous 
inoculation, third-stage larvae grew in tlie 
subcutaneous tissues and muscles and started 
to molt to the fourth stage at day 3 postino- 
culation (P11 and to tlie fifth stage at 56 
days Pl. These young adults began migratjng to 
tlne heart at 70 days Pl. Migration to the 
heart was completed by 119 days PI, but a few 
worms remained in the subcutaneous tissue and 
muscle through 140 days P!. Percent worm reco- 
very for individual ferrets ranged from 1.6 at 
7 days Pi to 79.3 at 119 days Pl. 

Hematological tests, serum biochemical a- 
nalyses and urinalyses were done in 5 female 
ferrets inoculated with 15 thirdstage infecti- 
ve larvae of D.imvtzifis from mosquitos and in 5 
male and 5 female noninfected ferrets. Eosi- 
nophil counts in infected male and female fer- 
sets were generally higlier than those in the 
noninfected controls beginiiing at week 22 PI, 
with peak v:ilues at week 34 Pl. There were no 
dramatic clianges in other hematologic values, 
serum biochernical values os urinalysis values 
in infected ferrets. Two feinale ferrets had a 
few microfilariae in their blood at 34 weeks 
Pl. No male ferrets had microfilariae in the 
blood but microfilariae were seen in utero in 
female worms taken from male ferrets at nec- 
ropsy. The infected ferrets that lived longer 
than 13 weeks had 1 to 12 adult worms in 
heart. 
Radiography and angiography were done in the 
10 infected and 10 noninfected ferrets mentio- 
ned above. Dorsoventral and lateral radiog- 
raphs were taken before infection and every 8 
weeks thereafter. Angiograms were done on all 
ferrets at necropsy. Enlargement of the lieart 
was not clearly evident in radiographs of iii- 
fected ferrets until 32 weeks P1, and then it 
involved priinasily the right atrium. Enlarge- 
ment of the cranial vena cava could be seen 
only by angiography, and worms in this vessel 
and other vessels could be delineated using 
tliis techniqiie. No changes in the pulmonary 
arteries were detected by radiography, angiog- 
raphy or histological examinatiori. 

Dissertntioit Abstrzcts Irztei+rzntiortnl, B 
(Science and Eitgiileering): 45(12):3742,1985 
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Pathologisai findings in  the digestive systein 
of coypu 

(Contributii la, studiul morpopastologiei apa- 
ratuluidigestiv la nutrie (Myocaster coypus)) 

I .  Pal l ,  Otilia Cotofan 

Morphological investigations were made on JO 
subjects of different ages. There were present 
heinatopoietical islets and megacaryocytes in 
liver of sucklings, granular and fatty hepato- 
sis, interlobular lymphoplasrnocytic prolifera- 
tions and inconstant, passive congestion and 
hemosiderosis in young ones. Mucoid enteritis, 
clostiidial enterotoxernia, balantidiosis, 
cryptosposidiosis, enteromicosis and salmone- 
losis have been diagnosed. Toxemia of pregnan- 
cy, atrophic cirrhosis, colangitis with ob- 
structive jaiindice, postcalculosis, were pre- 
sent too. 

Lucrari Stiinti f ice Institutul Agronomic "ion 
Ionescu de la Rrad", Iasi, Zootehnie-Medicina 
Veterinara: 27/%8:83-84, 1984. 
In. ROAiIN. Su .  ENGL. 

Authors abstrnct 

Salmonellosis in the nutria 

(Salmonellose der sumpfbiber) 

Dr. C. Albert and V R  Dr. U l f  D. Wenzel 

In the nutria salmonella infections occur rat- 
her frequently, if the animals are fed poorly 
and kept under unfavourable conditions, and 
may cause considerable losses. 

It is demonstrated Iiow salmonella may en- 
ter a nutria population, and clinical signs a- 
re described. 

In case of salmonellosis, diagnosis is rna- 
de after autopsy and bacteriological examina- 
tion of perished animals, with regard to cli- 
nical signs. 

Autopsy exarninations in nutrias revealed 
salrnonellae in 27.4 percent of thi! animals 
between 1979 and 1985. Most frequently Salmo 
nella typhi-niurium was identified, followed by 
Salmonella thompson and Salmonella anatuin. 
Most saln~onella fitldings occurred between De- 
cern ber and February. 

Possibilities of drug therapy and hygienic 
and organizational measures required in the 
farms for cornbatting salmonellosis are descri- 

' bed. 

Briihl, no. 6 ,  1986, 35. 
2 tables. 
In GEKM. 

Authors summary 

Clinical, laboratory and therapeaitic observa- 
tions on dermatomycoses in  chinchilla. 

(Observatii clinice, de la laborator si tera- 
peutice asupra unor dermatomicoze la chincliil- 
la.) 

Dr. Virginia Orzet, dr. E. Onet, dr .  Y .  Dienze 

Ringworin lesions (Trichophyton and microsporum 
infection) were present in 29 of 65 chinchil- 
las. Treatment was attempted with buclosamide 
and griseofulvin. 

Rewista de Cresterea Animalelor: 35 ( 9 ) .  
44-50, 1985. 
5 tabels, l 1  f ig .  
In ROMN. 

Cab abstract 

Toxicity of Thiram (Tetramethylthiuram Disul- 
fide) to Mink and European Ferrets 

T.C. Hornsha~v, R.J. Aulerich, and R.K. Rirtger 

The widespread use of thiram has generated 
concerii regarding its possible contamination 
of the environrnent and potential toxicity to 
rnammalian species, including man. Few studies 
have investigated the toxicity of thirain to 
nontargeted wildlife species. This study was, 
therefore, conducted to investigate the toxi- 
city of this compound to mink (Mustela vison) 
and European ferrets (Mustela putorius furo). 



258 SCIENTIFUR, VOL. 11, NO. 3. 

For the mink LC test, dramatic signs 
of intoxication were seldom noted. Mink fed 82 
ppm thirarn showed reduced feed consumption, 
loss of body weight, and subsequent bloocly 
stools, while anirnals in the 147 and 265 ppm 
groups avoided the diets after approximately 
two weeks. 

No moslality occurred in the treated 
mink. 
No cignificanr differences were foiind bet- 

ween oragan weights of treated and control 
mink. Hematocrit values for the mink fed the 
thiram-treated diets (45 and 82 ppm) were, ho- 
wever, significantly (p 4 .Ol) l e s ~  than cont- 
rols. 

In the ferret LC test, signs of intoxi- 
cation were first observed on day 4, when two 
animals fed the 312 ppm diet were found to ha- 
ve bloody stools. 

Clinical signs of toxicity were only noted 
in the 312 ppm group. These signs included i- 
nanition, bloody stools, listlessness, incoor- 
dination, and occational convulsions accompa- 
nied by intense vccalizations. All aniinals fed 
the 312 ppm diet died between days 11-16, whi- 
le no deaths were noted in animals on any ot- 
her dietry concentration. 

No signs of intoxication or thiram related 
mortalities were noted in either species. 
No gross lesions were noted at necropsy for 
mink or ferrets, and no birth defects were 
observed. 

The only significant reproductive effect 
noted in rhe mink was a deciease in average 
birth weight at 40 ppm, although tlie nuinber of 
females that whelped on the 40 ppm diet was 
also quite low. The other reproductive indices 
were within tlie normal range for mink. 

None of ihe ferret females fed 64 ppm thi- 
ram whelped and kit body weights at three 
weeks were significantly decreased at 16 ppm. 

Analyses of the hematologic data for both 
the mink and ferrets at the termination of the 
reproduction tests showed cignificant decrea- 
ses in RBC count(P 5 .Ol), hemoglobin concent- 
ration (P 5 .Ol), and heinatocrit percent (P 5 
.O5 for mink and P 5 .O1 for ferrets) at the 
highest dietsry concentration of thirain. 

In the LC tests in this study, a dietry 
no-effect level was not found for mink, since 
a decrease in hematocrit was noted zt the lo- 
west concentration (45 ppm) fed. The no-effect 
level of thiram for rats has been reported to 
be 38 ppm. 

In our 28--day LC tests, mink fed 147 
ppm thiram, c r  more, were removed from the 
test (to preverit the animals from starving) 

2nd all the ferrets fed 312 ppm died by the 
16th day of the test. 

Frngmeizts of the reyort selected by G. 
Sorgensen. 

Bull. Environ. Contam. Toxicol. (1987) 
38:618-626 1987 Springer-Verlag New York Iizc. 
4 tabels, 18 references. 

The Frequericy of Occurrence of Antibodies A- 
gainst Some Leptocpira Serotypes in Foxes 

H. Koiiacic, Z .  Lipe j ,  M .  Laclcovic 

As part of an investigation of the frequency 
of occurrence of antibodies against leptospira 
serotypes in the serum of wild animals, 196 
samples of fox blood were examined. A total of 
75 foxes originated from the Zagreb municipal 
area, 37 froin Sisak, 27 from Bjelovar, 25 from 
Riijeka, 15 from Karlovac, 12 from Varazdin, 3 
from Osijek and 2 foxes from Gospic. The blood 
samples were taken for analysis between 1982 
and 1984. Antibodies against 9 serotypes of 
leptospira were found in the blood of 36 
foxes. Among these. 24 foxes exhibited antibo- 
dies for one serotype, while 6 foxes each ex- 
hibited antibodies for 2 and 3 serotypes re- 
spectively. Antibodies against serotype icte- 
rohaemorrhagiae were found in 17 foxes,saxkoe- 
bing in 10, sejroe in 8, australis in 6, grip- 
potyphosa and ballum in 4 each, pomona in 3 
and tarassovi and canicola in one each. The 
antibodies were detected in blood diluted 
1:100 to 1:1000. Tlie presence of antibodies a- 
gainst leptospira serotypes in a large number 
of foxes (18,360/0) cuggests that they form a 
natura1 reservoir of leptospira which plays an 
important role in the sprad of leptospirosis 
among wild and domestic animals. 

Veterinarski Glasnik: 39(12):1305-1310, 1985. 
I tabel, l8 references. 
In Yogo Su. ENGL, RUSS. 
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Prelimiiiary program for NJF-Seminar No. 128. 
Tromss - Norway, 28-30 September 1987. 

Secretary: Ter je  Srnith The Norwegian Fur Breeders Association 
Wkern Torgvej 13 
Postboks 145, Wkern 
0509 Oslo 5, Norway Phone: 02-644150 

Lagerkvist Gabrielle: Preliminary results from Hillernann Georg: Use of flotation offal in fur  
selection experiments with mink. animal feed. 

Bgrsting Ejnar & Clnusen Jesper: The use of Ruud Morten: Ensiled chicken offal as feed for 
index for litter size in practical blue foxes and mink. 
minkbreeding. Nai~eri Anne: New aspects in biotechnological 

Blomstedt Leena & Joutsenlahti Ulln : The preserved fur animal feed. 
woolness of Blue fox fur. Taus011 Anlze-Helene: Flushing experiments with 

Lohi Outi, Bersting Ejnar,  Joutserzlahti Ulla, mink - continued studies. 
Einarsen Eiriar J. & Johannesen Kai-Rutlp: Roui~inen Kirsti: Different fats in fur animal 
The use of prize arlalysis of skin as in- feed. 
formation in the breeding work. T~~öpp&len  jouko, Snteds Erik & Polonett Ilpo: 

Kenttdmies Hilkka: Grading of living blue fo- Some biochemical aspects in fish induced 
xes. rinemia in mink. 

Hofmo  Per Ola: Experiences from freezing of Asted Bent & Hansen Mogens: Curative treatment 
fox sernen. of mink kits with plasmacytosis 

Jalkanen Liisa & Valto~iert Maija: Adaption of pneumonitis. 
AI at foxes in Finland. Wallenius Marja-Liisa: Wet fox pups. 

Neil Maria: Is the digestibillity of carbohyd- Mejerlalzd Torbjarrt, Treiberg L .  & Erzglund Le- 
rates depending of the total content in na: Rinworm in foxes. 
the feed? Brandt A s b j ~ r n  & Henriksen Per: Prel~entior~ o f  

Elnif Jan: Comparison of the nourishment dige- rzursin,o disease. 
stibility in mink kits and adult mink Harri Miliko, Fars Fjalnr. Haaranen Tuula, Kor- 
males. horlen Harznu & Nydahl Kjell: Same results 

MakelcI Jaakko, Kiisliirzen Tuonzo, J/altotlen Mai- from experiments ragarding tages and ne- 
ja d? Eriksson Lea: Modified starch as bi- sting boxes for foxes and finnraccoon. 
nding material in fur  animal feed. 



Scientific meetings 260 

International Scientific Coiifereiice 

Nutrija 87 
Coypu 87 

During the days 24. to 27. of June 1987 there 
were held an international scientific confe- 
rence on Coypu in Novi Sad, Yugoslavia. 

The conference which was attended by more 
than 100 persons was dealing with nearly all 
aspects from the habitat in the wild over pro- 
duction figures and policy, different aspects 
in coypu breeding, veterinary protection, skin 
knowledge and processing and fur clothing pro- 
duction, marketing and use of by-products. 

The conference was very inspiring and sti- 
mulating for the participants and for the 
further international cooporation regarding 
coypu-production. 

The Intenational Scientific Conference - 
Coypu '87 was extremely well arranged both 
from a professional and a social point of 
view. The organization board, and not least 
the hard working executive secretary Ing. Ar- 
pad Dudas and the interpreeters did a job 
which was appreciated of all participants. 

With this acknowledgement to our new 
friends in the coypu world we will bring the 
namelist, some adresses and the titles from 
the proceedings who was on the table at the 
start of the conference in 3 languages; Ser- 
bo-croation, English and Russian. 

In a later issue we hope to bring ab- 
stracts from the reports given at the coiife- 
rence, but if you prefer to get the important 
information as soon as possible we are sure 
that the proceedings in one of the 3 mentioned 
languages can be obtained (prize unknown) 
from: 

Faculty of Agriculture 
Livestock Research Institute 
21 101 Novi Sad, Yugoslavia 
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Reports given at The'International Scientific 
Conference - Coypu 87 - Novi Sad, Yugoslavia. 

Restek, J. ,  Ph.D. The Yugoslav Fur Industry. 
(Union of Leather Processing Industry As- 
sosiations, Zagreb, Yugoslavia). 

Dudas, A., Ing.  Ten years of Coypu Breeding in 
Yugoslavia. (Industrija Usnja, 6 1360 
Vrhnika, Jugoslavia). 

Cholewa, R ,  Ph.D. The Postg Precence, and 
plans in Coypu Breeding and skin produc- 
tion in Poland (Faculty of Agriculture, 
60-637 Poznan, Poland). 

Calvo, J.O. Presented by Eva S .  de Rona. Ar- 
gentina. (EEA Balcarce (INTA), Argentina). 
Nutria breeding in the Argentina. 

Chabreck, Robert H., Prof. Nutria in the 
USA History and Environmental Consequen- 
ces. (School o f  Forestry, Wildlife and 
Fishe ries, Louisiana Argicultural Experi- 
ment Station, Louisiana State University 
agricultural center, Batotz Rouge, Lousinna 
70803 USA) .  

Sinzacek, J .  Dir. Deilelopnzent o f  coypu breeding 
and skins buy-up irz C.S.S.R. (KARA,  ZNUS 
Brno, Czechoslovakia). 

Kux, J. ,  Ph.D. The organization of coypu bree- 
ders in C.S.S.R. (Cesky Svaz Chovatclu, 
Maskova 3, 18253 Praha $-kobylisy, Czec- 
hoslovakia). 

Kralik, G., Petricevic, A., Dudas, A. In- 
dustrial Breeding of coypus on individual 
farms (Faculty of Argriculture, Osijek). 

Berestov, V.A., Prof. The nescessity of diffe- 
rent laboratory controls in industrial 
coypu breeding. (Institute of Biology, 
USSR Academy of Science Korelian Branch, 
Petrozavodsk, USSR). 

Kukla, F., Prof. Reproduction of coypu in 
breeding in C.S.S.R. (Cesky Svaz Chova- 
tclu, Praha, Czechoslovakia). 

Barta, M., Jakibicka, I .  Electroejacula- 
tion technique in Nutrias )Livestock In- 
stitute, Nitra, Czechoslovakia). 

Zwierchowski, J .  Ph.D. Papilonaceae in coypu 
feeding and their influence on health and 
general condition of coypus (Dept. of Epi- 
zootiology and Clinic for Infection Disea- 
se of the Veterinary Faculty, Argricultu- 
ral cultural Institute, Wroclow, Poland). 

Sailic, S., Latkoi~ska, M., Sreckovic, A. Met 
hionine Influence on coypu body weight 
gain, Growth and hair quality. (Faculty of 
Argricultural, Livestock Research Institu- 
te, 21000 Novi Sad, Yugoslavia). 

Wenzel, V.D., Ph.D. Nitrate/nitrite poisoning 
in the nutria. (V.E. Kombinat Aufbereitung 
Tierische Rohstoffe und Pelztierproduk- 
tion, Leipzig, GDR). 

Scheuring, W. ,  Vet. Dr. Characteristic and 
specific veterinary problems and their 
solving in coypu production. (PZLZ w. 
Zbaszynku ul. Topolowa 20, 66-310 Zbaszy- 
nek, Poland). 

Dousek, J. Ph.D. The health situation in coypu 
farms in the Czech Socialist Republic 
(State Veterinary Institute Liberci, Bohe- 
mian Breeders Union, Prag, C.S.S.R.) 

Patrek, A. Preventive protection, diagnostic, 
curing and providing and applaying of re- 
medies in coypu breeding. (Veterinary Sta- 
tion, Mali Idjos, Yugoslavia). 

Albert, G., Wenzel, U.D. Virus Hepatitis in 
the nutria. (Institute for Veterinary Me- 
dicine, Leipzig, GDR). 

Albert, G., Wenzel U.D. Intestinal disease of 
the nutria caused by the pathogenic a- 
gents. (Institute for Veterinary Medicine, 
Leipzig, GDR). 

Mouka, J., Korzrad J .  Fixing techniques and 
blood sampling for diagnostic, scientific 
and research purposes. (The High Veterina- 
ry School, Brno, Czechoslovakia). 

Konrad, J., Prof. Health and technological ne- 
gative factors of fur quality (The High 
Veterinary School, Brno, Czechoslovakia). 

Gruija, R., Pastirnac, N., Ursutil], D., Doga- 
riv, A. The objectivization of the deter- 
mination of several coypu characteristics. 
(Intr. Agricultre of state Prejme, Jud. 
Brasov, Romania). 

Janda, R., Editor. Influence of standards on 
coypu breeding and skin quality (Ceskolo- 
vensky Kozesinar, 6 1200 Brno, Domzalieca 
2, Czechoslovakia). 

Pastirnac, N., Gruia R .  Considerations concer- 
ning the age and season ilariabilitj? at 



nutria fur. (Depart. Agric. o f  state, I .  - 
A.S. Pre jnzer, jud. Brasow, R .S. Rornattia!. 

Cik, V.  Raw coypu skins handling from slaugh- 
ter to the beginning of processing. (Gun- 
duliceva 25, Zagreb, Yugoslavia). 

Niedzwiadek, S. Quality Pararneters o f ar?thela 
gold nutria fur. (Irzst. Zootechrlic.~, Dept. 
o f Fur Anirnal Breedirzg, 32-083 Balice 
K/Krakowa, Poland). 

Hahrt, H.-G., Dir. Nutria an interesting fur- 
skin (V.E.B. Edelpelz Leipzig Schkeudiz 
Leipziger strasse 34, Schkeuditz, 7144 
GDR). 

Sinigoj, J. Processing possibilities of f ur 
looks improving. (Industrija Usnja Vrhni- 
ka, Vrhnika Yugoslavia). 

Szaloki. G. I'rocessing of coypu skins in Hun- 
gary ("Patinonia!', S~ormekeijeszto kon- 
fekcionale es kereskedelrni Vall, Vaciu't., 
1325 Rudapest Hiingary). 

Runz.scj~. Paid R..  Miliinz. Dottald D. Measurements 
of pelt qunliry for tiiitria from coastal 
marshes of 1.ouiriana (Gulf of Mexico, U- 
SA). (Dept. of Zoology, Lousiana Tech 
Unjversity Ruston, Lousiana 71272 USA). 

Pctricc~.rc. '4 ., k~ .n l rk .  C;. Kometidanovic, V .  
Sonie pararneters o t' coypu meat quality 
characreristics. (Farulty of Agriculture, 
L.ivt.stock Iristilnte. Osijek, Yugoslavia). 

k'owal.ski, J .  Siaiightei and meat value of nut- 
rias (Inst. of 7ootcchtiics, Dept. of Fur 
rinimal Brecding, 32 083 Balice K/Krakow 
P o ~ ~ J I c ~ ) .  

There were a f'ew more reports giveil at ilit .  

conference. The reports listed abokt: :li c c - 
cent in the procecdings. 

Prof. Berestov, Dr. Dudas niicl IJnnisli 1Jeer. 
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I S c a i i d i i i a v i a i i  A s s o c i a t i o n  o f  A g r i c u l  

SFORS 

t u r a  

KERES 

NJF Semiiiariurn Nr. 120 
Fur development arid fur characteristics i11 fur 
ariimals and sheep. 

Espoo, Finland 8-10 April 1987. 

Abstracts of the reports given at the seminar Nordiske Jordbrugsforskeres Forening 
is given in the following. 0kernveien 145 

Proceedings in original languages can be N-0580 oslo 55 Norway 
ordered at: 

Fleece developmetit and fibre structure iti 
sheep 

The skin and hair of terrestrial animals is a 
protective system wich continually renewed 
cell layers are specially adapted, displaced 
outwards and abandoned. The STRATUM GERMINATI- 
VUM which surrounds the organism and gives ri- 
se to the cells of the epidermis, invaginates 
to form FOLLICLES with a central PAPILLA wliose 
various areas yield the cells comprising hair 
and wool. The main mass of the fibre is made 
up of CORTEX cells filled with bundles of 
KERATIN fibrils in an amorphus matrix which 
become ICERATINIZED by cross-linking. Cells 
from the centre of the papilla can desintegra- 
te leaving a vacant MEDULLA. 

The circumference of the papilla forms: 1. 
The CUTICLE scales. 2. The temporary HUXLEY 
and HENLE layers which desintegrate leaving 
the fibre shaft as a separate structure. 3. 
the cells of the outer sheath continuous with 
the surrounding skin. 
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The  Follicle Group. Hair structure and development of fur i11 youiig 
At an age of 45 to 90 days the sheep foe- mink, silver fox blue silver fox, and blue 
tus develops about a million evenly distribu- f ox 
ted CENTRAL PRIMARY follicle anlage. Between 
60 and 100 days each becomes flanked by a pair Leena Blomstedt 
of LATERAL PRIMARIES. The follicles deepen and 
receive sweat glands, sebaceous glands and The structure o f hair. 
miiscle fibres. Between 90 days and birth SE- The coat of fur  animals consist of guard hairs 
CONDARIES arise between the primaries in each and down. Cuard hairs can be classified into 
group. The primaries yield guard hairs (cover distinct types, but intermediate forms are al- 
hairs) and the secondaries uiiderwool (inner so found. The hair surface is made up to sca- 
coat). The proportion (S/P RATIO) varies bet- les (cuticle) overlapping each other. By coun- 
ween races from 2-20. Fiber diameter and ting the number of overlapping layers, which 
growth rate increase with papilla size, pos- is possible on a high magnification of a cross 
sibly through competition for nutrition within section, resistance to wear and tear can be e- 
the follicle group. stimated.In the thickest part of a long guard 

hair the number of layers may exceed 40 in 
Fiber structure mink, being only about 10 in tanuki (Japanese 
The main mass of the fibre comprises overlap- raccoon dog). Beneath the cuticle is always 
ping CORTEX CELLS 4um in diameter and 90um nonpigmented, contrary to the cortex and the 
long filled with some hundred MACROFIBRILS of medulla. 
about 300nm. These consist of a couple of 
hundred MICROFIBRILS of about 8nm in an amorp- The deirelopment of pelt. 
hus tyrosine-rich protein matrix. These in The development of pelt was followed by taking 
turn are assumed to be bundles of 2+11 PROTO- skin samples during the growing season from 
FIBRILS of about 2nm, each built of three -he- mink (born May I., 1984), blue fox (born May 
lix polypeptide cliains in a 3-strand rope. The 22., 1985, and between May 1. and May 15., 
stratum germanitivum is invaded by MELANOCY- 1985), silver fox (born April 19., 1985) and 
TES from the embryonic neural crest, which can blue silver fox (born between May 1. and May 
implant MELANIN pigment intcr the hair or skin 15., 1985). Most samples were taken from the 
cells. hip region, some from the shoulder region. The 

number of growing, and of mature hair in each 
The cuticle bundle was counted on histological skin sli- 
The approximately 400nm thick scales overlap des. In all species the guard hairs began to 
with between 5 and 90% of their area and form develop, and reached maturity earlier than the 
together a 0,4-4um thick covering layer. The down. 
shape of their free edges determines the fib- 
re's felting ability. The surface configura- Minic. 
tion determines silkiness and fiber/fiber During its first year of life the mink has a 
friction and thus experinced softness. Toget- whelp coat, a summer coat, and a winter coat. 
her with the nu~nber of scale layers it deter- The whelp coat moulted by the end of July, and 
mines lustre. Their outermost layer (EPICUTIC- the summer coat was mature by the end of Au- 
LE) is impregnated with bound fat and covered gust. In the females (4 animals) the summer 
with a layer of wash-resistant cell debris and coat had moulted by mid October, in the males 
LANOLIN. (4) some three weeks later. The winter coat 

was mature by the end of November. At that ti- 
Crinzp. me, the number of hairs per bundle varied bet- 
'The cortex shows two forms, ORTHO and PARA, ween 14 and 23. 
often one in each half of the cross-section so 
that the fibre becomes curved. After a geniti- SiIver fox. 
cally determined number of days the ortho/para A young silver fox has a whelp coat. The whelp 
sides switch roles simultaneously over tlie coat moulted by the end of September. The 
whole animal, and the fibre receives its high- guard hairs of the winter coat were mature by 
ly-valued crimp. the end of November, while some 50% of tlie 

down hairs were still growing. The time of 
pelting was standard (Dec. 12., 1985). Skin 
samples taken at that time proved that from 4 
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to 33% of tlie hairs were still growing. Only 
one fox (out of 5) had a rnature winter coat. 
Thus, the peltiiig was done too early, and 
should have been done about two weeks later. 

Blue fox.  
Duriilg the first year, tlie blue fox has a 
whelp coat, a summer soat , and a wiiiter coat. 
The summer coat never reaches a stage with ina- 
ture Iiairs only, in tlie first year. The  guard 
Iiairs of wlielp coat, and summer coat moulted 
totrlly, the former aroiind July 15, and the 
latter by tlie beginning of September. Tke down 
hairc of the summer coat rnoultecl to soine ex- 
teiit only. The  number of growiiig hairs increa- 
sed f rom July, reaching a maxirnuni in late Oc- 
tober. The lime of pelting was standard (Nov. 
1 l . ,  1985). A t  that time a mature coat was not 
found in a single animai. The guard hairs were 
rnature in two ariimals (out of lo) ,  and in all 
animals the down hairs were mature slightly in 
excess of 50% onily. Tlie coat would probably 
have beer? rnatiire three weeks later. The  hair 
biindles were big, and had up to more than 60 
hairs (average 55). 'The study concerning the 
right pelting time continues. 

Blue sililer fox.  
The blue silver fox has a wlielp coat, and a 
winter coat, but evidently no summer coat. The 
moultiag of tne whelp coat begun in mid Au- 
gust, and lasted about four weeks. Part of the 
down hairs moulted in September. The  number of 
niew growing down hairs increased considerably 
from the beginning of Augusi, and until mid 
October. The guard hairs of the winter coat 
were mature by rnid November, as was about 50% 
of the down hairs. At  the time of pelting 
(Nov. 28., 1985), tlie coat of not a single a- 
nimal (out of 4) was physiologically mature 
for  pelting. T o  establish the maturity of 
dowii, the pelt of one female, and one male has 
beeli exarnined so far. III the female 75% of the 
dowri hairs, f rom the hip region, were mature, 
in the male 30%. There was a inean of 26 hairs 
per bunidle in tlie male. The  studies conti- 
nues. 

These studies show, that pelting of foxes 
is done too early. Hair in tlie growiiig stage 
tend to corne off the pelted skin, sooner os 
later. We do not know yet hnw rriuch growing 
kair can be accepted, before it reduces tlie 
quality of Ihe skin as raw material for  fur  
coats. 

Tbe gerietis eontroY of hair growth iii mice 

Dr. K.A. Raphael 

Over 70 mutations have been recorded which af- 
fect hair structure in the mouse, most of 
which have been mappecl to 21 chromosomes (1). 
Three of these mutations wil be described and 
discussed in relation to the site of gene ac- 
tion in the hair follicle. Tlie naked (N) gene 
causes weakness in the hair f ibre wliich re- 
sults in hair breakage aftes the liair has 
reaclied ful1 lengtli in the case of N/t mice, 
and brakeage every few millirnetres in the case 
of N/N mice. In mice homozygous os hemizygous 
for the tabby (Ta) gene (Ta/Ta os Ta/Y) all 
hairs ase straight, resembling awls from the 
normal mouse, burt thinner tliari normal awls. 
In angora mice (Go/Go) tlie hairs are 40% lon- 
ger than in normal mice (2). The site of gene 
action was determined by making dermal-epider- 
mal recombinations between normal and mutant 
embryonic skin (3). All three genes were found 
to affect hair morphology through action in 
the epidermal component of the hair follicle 
(2,3,4).The knowledge gained from these stu- 
dies will be useful in understanding hair fol- 
licle function in economically important ani- 
mal breeds. 
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Gene traiisfer as a ineans of irnproving ariirnal 
productiori 

Dr. K.A. Raphael 

Cloned genes can be iiicorporated into marnnla- 
lian chroniosomes by microinjection DNA into 



the pronucleus of one-celled eggs (I,2). This 
tecnique can be used as a means of improviiig 
the characteristics of economically important 
animal breeds without going through many gene- 
rations of of selective breeding. Recombinant 
DNA technology also offers the ability of con- 
ferring new regulatory mechanisms to cloned 
genes. For exarriple our laboratory is worlting 
on genes for increasing growth rate, w001 
growth and improved disease resistance. 

We have introduced the sheep growth hormo- 
ne gene iiito one-celled mouse eggs and have 
obtained 8 mice with the foreign gene incorpo- 
rated into the chromosomes. One of these ani- 
mals is 1.7 x larger than its siblirigs, and 
the amount of sheep growth hormone is more 
than 25 x the level of endogenous mouse growth 
hornione. We have also succeeded in traticfer- 
ring the cloned sheep growth hormorie gen into 
4 lambs. However, it is not yet known whether 
the gene is expressed. 

We have isolated 2 genes from bacteria 
which encode an enzymatic pathway OS cysteine 
biosynthesis. Since cysteine is a limiting 
factor to improved w001 growth in sheep, and 
sfieep are unable to synthesize cysteine, the 
introduction of these two genes into slieep 
may be a way of increasing the rate of wool 
growth. 

We are also working on the isolation of 
jrnmunoglobulin genes for specific patlaogens as 
a means of transferring disease resistance ge- 
ries into the genome of susceptible sheep 
breeds. 

This technology is still in tlie research 
phase; however it offers the possibility of 
transferring useful genetic characters froin o- 
ne organism to another and the means of cont- 
rolling the expression of introduced genes. 
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Jridgernent of fur quality i11 lambs and i11 fiir 
skiris 

Agneta Brasch 

In the Nordic countries there are about 5 mil- 
lion sl~eep. Sweden has about 10 per cent of 

the totally amount. The most important product 
from the sheep is miitton. Wool and shipskins 
are valuable by-products. The most common 
breed in Sweden is the Swedish gieltsheep. Tkis 
breed originates from the island Gotland and 
Baltic. Originally the peltsheep had a very 
varying appearence. In 1920's the interest in 
the breed increased when the skins from the 
4-5 inonths old lambs became attractive for xna- 
king fur coats and jackets. Grey skins with 
good curl became soon most popular. 

About 50000 ewes of the peltsheep ase af- 
Siliated to the sheep recording. All lambs a- 
re inspeeted at about 4 months of age During 
the inspection all the lambs are weighed and 
the fur  characteristics ase recorded. Follo- 
wing fur characteristics ase registred in 
sheep recording. Fleece colour and the distri- 
bution of the colour. The size of the curl alid 
the distribution and tightness of curl, quali- 
ty of hair and density of hair. The fleece co- 
lour and the size of the curl ase deccsibed in 
words, while the rest are evaliiated by using a 
sixpoint scale, with six as the highest value. 
Ram lambs selected for breeding at the inspec- 
tion have their fur characteristics reviewed 
once more (National rewiew). About 100 ran1 of 
the peltsheep are progeny testecd each year. 
The rams indexes are based on the results 
which the offspring have in the sheep 
recordirig. 

The lambs are slaughtered when they are 
5-6 months old. The lambskins are prepared and 
then sold at auctions. Before the aiiction the 
skins are classified into 7 different nuances 
and into the severai quality classes. About 
75% of the skin is marketed by the Swedish 
farmers organisation IControllhudar at auctions 
in Copenhagen. The rest of the skins is marke- 
ted by Hudson's Bay and Annings at auctions in 
Londen. 

It is the grey colour, the curl, tlie lust- 
re and the size wich rnake the fur sltiiis froin 
the Swedish peltsheep unique. 

Objestive metliods to rneasure factors deterrrai- 
iiig fur-qtiality 

K a j  Thorhauge 

Sorting of Irides in the cluality-groups: Saga 
select, Saga, I and II is primarily done by e- 
valuation of uniformity, fullness and cover. 

Evaluation is influenced if tlie fur is 
silky, cross-liaired os the guardhairs seem 
Iong os short. 

Fur scieiitists have agreed, that fur-qua- 
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lity might be partly described by objective 
measurements, if several measurements on each 
hide are available. 

Physical principles are chosen because it 
is climed, that the measurements should be 
quick, quantitative and non-destructive. Spe- 
cific volume and compressibility are expected 
to express, what is "seen" and "felt". This 
might be supported by measuring amount, 
length, diameter, shape and surface of hairs. 
Colour and colour-intensity should be measu- 
red, as they might influence the visual 
impression. 

Physical gauges and electronics prepared 
for PC-connection are being manufactured, and 
pilot-investig ations look promising. 

The furrier's view of some skin defects, oc- 
curring in farmed mink skin 

Presently, two common characteristics occur- 
ring in sorted skin lots, unnecessarily make 
the buyer's work difficult, namly dirty, unc- 
leaned skins or carelessly sorted skin. 

Fat or unclean skins make it very diffi- 
cult, most often impossible to detect some de- 
fects. 

Badly sorted skins make the bulk purcha- 
sing a risk, above all when it is a matter of 
smal1 quantities, because even in Saga Selec- 
ted or Saga lots there are often defected 
skins. 

Latent defects. Visible defects. Skin defects. 

Latent defects in raw skins are difficult to 
detect on the hair and often hidden enough e- 
ven on the leatther side. The defects often 
get more visible in the dressing process and 
still worse when the fur garnment has been u- 
sed for a while. Most often it is not possible 
to improve badly prepared pelts, at the worst 
they may become totally worthless for produc- 
tion. These defects are incorrect scrabing, 
too slow or hot drying. 

Skin with defects are often sorted in qua- 
lity group III, but occur now and then in all 
quality groups. During the dressing, many of 
these defects increase considerably, but if 
not too visible, some of them vanish in tan- 
ning. However, we must remember that even if 
the defect can be mended, too many repairs in 
a skin, f.x. hole or bite defects, will lower 
the value and the applicability of the skin. 

What do furdressers expect about tlie quality 
of raw skin? 

Kalevi Holnz 

Lecture by Seminar No 120 "Palsutvecling och 
palskvalitetsegenskaber hos palsdjur och får" 
9.4. 1987 Hotel Leopolampi. 

This article will discuss about thickleat- 
herness of male mink and fitch skins. This 
leads to question if it is possible to bread 
mink or fitch race which hairroot is not so 
deep in the leather. 

For thinleatherd animals f.ex. foxes kil- 
lingtime must be chosen so that wintercoat is 
complete. Otherwise the roots of coarsehair 
will be in the subcuticular parts of the skin. 
That will make it impossible to flesh leather 
without damaging hairroots. 

Further more it will be discussed about 
developing a new cheep, simple and effective 
conservingmethod for skins. Development must 
be done CO-operative with furdressers and fur- 
riers so that dressing and dressed skins fur- 
technical properties will be taken into conci- 
deration. In this article pickling will be 
suggested as an alternative conservingmethod. 

A very important research object is drying 
of raw skin, specially the effect of different 
drying parameters to dressingproperties. 

Finally there are comments about using 
chemicals, f.ex. household textilewashingpow- 
ders, in handling of raw skin. This might cau- 
se permanent damage to hair and leather. 

Properties and quality in w001 

Visible defects are easily detected from 
the hair side and do usually not get worse du- 
ring the dressing, but some of them may shor- 
ten the life of the pelt considerably. Most 
often nothing can be done for the defect. If 
these defects occur abundantly in the lot it 
is impossible to use the pelts for production 
of valuble furs, f.x. "metallskimmer", known 
as crow silver, curly hair etc. 

Wool quality is a complex concept for the w001 
user in craft or industry. Apart from heritab- 
le characteristics, both the condition of the 
fleece (non-fibre content and cotting) and its 
presentation on the market (pacaging, unifor- 
mity and availability) have great importance. 
The most significant heritable characteri- 



Scientific meetings 268 

stics are the distribution of diameters, the 
distribution of lengths (a function of growth 
rate and choice of shearing intervals in -d i f -  
ferent husdbandry systems), crimp, pigment, 
and fiber surface properties (lustre, handle 
and felting). 

Sheep in Scandinavia consist to a large 
extent of geographical variants of the Nothern 
Short-tail and their various crosses with im- 
ported breeds. They are characterized by 
hardiness, moderate size, early sexual maturi- 
ty and high fertility. Their fleece differs 
from the usual world market types in almost 
all the characters mentioned above. 

Lustre is significant in Scandinavian tex- 
tile tradition. The soft handle of lustrous 
rous fleece (silkiness and low bulk) yilds 
garments with greater softness and drape than 
the fibre diameter distribution would imply. 
It is unclear to what extent this may be due 
to the elastic properties of the individual 
fibre or to increased motility between fibres. 
Their low mutual adhesion causes processing 
difficulties on machinery designed for normal 
industrial fleece types. The pronounced ease 
of felting leads to a pronounced decrease in 
fleece quality through cotting if shearing in- 
tervals approching a whole year are attempted. 
These properties can presumably be correlated 
with details in the shape of the cuticle sca- 
les. In contest to the properties mentioned 
below, they cannot be simulated by compounding 
blends of other fleece types. 

The oscillatory period for fibre crimp is 
rather large at 10-14 days. This implies the 
possibility of introducing genes for faster 
crimp oscillation in order to acheive a smal- 
ler radius of curvature in the crimp of coar- 
ser fibres in fur production with Gotland 
sheep. 

The difference in diameter and length bet- 
ween primaries and secondaries is rather lar- 
ge. In variants such as Spelsau (N) and Rya 
(S), differences between lateral and central 
primaries can cause the phenomenon of tangled 
sewn stables with ensuing difficulties in car- 
ding. In Finnish Landrace and Swedish Gotland, 
primaries and secondaries can CO-operate in a 
common stable crimp by means of the primaries 
making deeper crimp curves. It is possible du- 
ring inspection of live animals to stretch a 
stable of this kind in order to see the pre- 
sence of a difference in length, and thereby 
in diameter. In light to rneciium grey Gotland 
fleece it is usual that only the primaries 
carry pigment. Breeding for shade of grey can 
thus imply a change of S/P ratio and thereby 
even follicle density. 

Genetic variation in Iiair quality of Icelandic 
sheep. 

Wool samples from 1023 icelandic lambs (4 1/2 
months old), from 15 herds over 2 years, were 
analysed for fibre length of outer coat and 
undercoat, diameter of outer coat and under- 
coat, frequency of medullated fibres in outer 
coat and degree of hair in undercoat. Point 
scores were given for w001 quality on lambs 
before slaughter, fleece weight recorded and 
processed skins were scored for pelt quality. 

Fleece weight, stable length, fibre diame- 
ter and % medullated fibres are incrased with 
increased body weight. Fleece weight and stab- 
le length increase with age. 

Mean values for stable length of outer 
coat were 20.7 - 21.2 cm and for undercoat 
6.4 - 8.9 cm. Mean diameter of outer coat was 
54.4 - 56.8 microns and of undercoat 22.8 
- 23.3 microns. Per cent medullated fibres in 
outer coat were 40.1 - 47.8 % and degree of 
hair in undercoatl . l6  - 1.23 on a scale of O 
to 3. The values are comparable with earlier 
results from measurements of w001 from adult 
sheep. 

Heritability estimates are as follows: 
length of outer coat 0.49 - 0.54, of undercoat 
0.1 1 - 0.40; diameter of outer coat 0.25 - 
0.46, and of undercoat 0.06 - 0.37; Oh medulla- 
ted fibres in outer coat 0.37; hair in under- 
coat 0.10 - 0.19; fleece weight 0.33 - 0.59 
and for pure white w001 (vs w001 with tan fib- 
res) 0.17 - 0.26. 

Genetic correlations between w001 traits 
are generally positive, except for correla- 
tions between hair in undercoat and other 
traits. Standard errors of genetic correla- 
tions are high for most values. Phenotypic 
correlations have the same sign as the genetic 
correlations. Correlations (genetic and pheno- 
typic) between scores for w001 quality on 
lambs before slaughter and w001 measurements, 
indicate satisfactory results from the sco- 
ring. Heritability estimate for lustre of w001 
is 0.28 - 0.40, for extent of curl in proces- 
sed skins 0.16-0.23 and for type of curl 0.0. 

It is concluded, that genetic variation in 
hair quality of Icelandic sheep is rather 
high, and possibilities of improving w001 qua- 
lity through selection programs are good. 
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Studies on fur skin characteristics in Swedish Improvement of sheep farming has recently 
Pel tsheep come up, when other branches in animal hus- 

bandry are struggling against overproduction. 
Kicki Ahlen -The selfsufficiency of w001 is only 3-5% and 

the use of domestic sheep skins for furs in 
The Swedish Peltsheep comprises about 60 per 5-6%, lamb is eaten only 300g/capita. 
cent of the total number of 425 000 sheep in It was already in the 1930's and 1940's 
Sweden and is the breed which has increased when an effort was made, to aim our sheep 
most. It is an indigeneous breed belonging to breeding at skinproduction. There were natural 
the North European short-tailed group. The preconditions for sheep skin production, for 
main income comes from the meat production the Finnish landrace produced fairly good 
but, as the name implies, pelts are also an skins. Some karakul lambs were also imported 
important source of income. Lambs are ready for crossbreeding. The requirements on good 
for slaughter after 5 months at which time skins set up by then are justified as well to- 
they also yield the best fur skins. day. The characteristics of importance were 

The main means of assistance in the bree- lustre of wool, the uniform formation and qua- 
ding work is the Sheep Recorded Scheme to lity of curls, thinness and elasticity of the 
which about 60 per cent of the peltsheep ewes skin. In those times it was also established 
in Sweden belong. Based on data from the Sheep so called CO-op for fur sheep to organize the 
Recorded Scheme research and development worE payment system according to quality in fur 
is carried out. trade. The objectives in fur sheep breeding to 

In the sixties efforts were made to deve- improve the quality of skins, however, were 
lop different methods of evaluating fleece and never carried out, because the selfsufficiency 
to follow up the processed pelts at auctions. of w001 decreased strongly after the war. It 
Another area of research was to study how had as a consequence that smal1 flocks disap- 
fleece colour changes with age of lambs and peared in the 1950's. Meat became the main 
how colour is inherited. With the introduction product. 
in 1976 of the so-called Superprocess nzethod a Profitability in sheep production has not 
new study was made of the relationship between been reached without many attempts so firm 
pelts judged on living lambs and processed fur that it could have competed with other produc- 
skins. The w001 fibres were also examined in tion alternatives. For this reason it has been 
more detail with the aid of photomicroscopy. important to find a by-product, to be placed 
As fleece characteristics have improved atten- at the side of meat, that could add the profi- 
tion has been focused on other pelt qualities tability and selfsufficiency of the Finnsheep 
such as purity of the colour and weight of the fur production. In this decade breeders have 
pelts. Another question of present interest is purposefully bred the Finnish landrace for fur 
whether the estimates of the genetical and en- production. They have achieved already visible 
vironmental parameters, used in the practical results. 
breeding evaluation, are adequate or need to The main problem in sheep skin production 
be changed. is, however, the unorganized field. The annua1 

sheep slaughter covers 80 000 lambs and sheep. 
Practically nearly 60% of all raw skins remain 
in slaughterhouses. A quarter of the sheep 

Experiences about Finnsheep as fur allimal breeders let the fur-dressing factories to 
dress the skins to market themselves, close to 

Marja-Leena Purztila a fifth of the skins is taken to the own use. 

The number of sheep (ewes) in the beginning of 
the 1960's was 186 000. Now it is estimated to 
be under 60 000, and about 15% of that number 
takes part in the field testing. The lowest 
level has been passed and the number has slow- 
ly begun to grow again. Sheep farming is prac- 
tised now on 6000 farms and a half of the 
flocks has the farm size under 10 ha of arable 
land. 95% of the sheep population belongs to 
the Finnsheep breed and it is mainly white. 

Preliminary test results 
The first fur studies were carried out in 1981 
at the Experimental Station of Agricultural 
Research Centre and were connected with fee- 
ding studies. There were three feeding groups 
with varying energy and protein levels. It was 
stated tliat 96% of the lambs in the control 
group had good or excellent size of curl. The 
form of curl was most uneven on the lambs from 
the higher intensity group, only satisfactory 
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or adequate on 30% of the lambs in the low in- 
tensity group. 

One year later in the same flock the re- 
sults from fur evaluation with the following 
criteria - the size of the curl, density of 
hair and the overall impresion showed that ex- 
cellent fur skins appeared on 12- 15 per cent 
of the ram lambs and good ones on 35-40 per 
cent. Corresponding figures on ewe lambs were 
respectively 28 and 34 per cent. 

Sheep breeding, with an objective to deve- 
lop the fur type Finnsheep, has recently star- 
ted. It has been found an experimental farm 
where there are the possibilities for sheep 
breeding on a large scale. Preliminary fur e- 
valuation studies were carried out during last 
fall. The inaterial consisted of 178 lambs. It 
was shown that about 30 per cent of all scored 
lambs were so called fur types and that 80 per 
cent of them were progeny from fur type rams. 
The characteristics which were pointscored we- 
re the size of curl, density and extension of 
hair, hair quality and the thickness of neck- 
skin. Fur type lambs had the curl size 0.8, 
density 0.3 and shine 0.5 points higher than 
the average point in the whole test material. 
Hair fineness was evaluated subjectively from 
three positions on the animal. The results 
showed that fleece scale was 53-54's, which 
corresponds a medium fine fleece quality. The- 
re were no significant effect of sex and lit- 
ter size on the size and similarity of the 
curls, hair density and shine, not even on 
fleece fineness. There were no differences 
between litter sizes in fur traits. Sex 
exerted a significant effect on the thickness 
of neck skin (p<0.001). There were significant 
sire ram differences within fur types for 
thickness of neck skin. The relationships bet- 
ween the size of curl and shine as well bet- 
ween hair density and shine were highest of 
all (r=0.50). 

Performance testing of the ram lambs has 
been carried out in Finland during some years. 
At present the test is a combined performance 
and halfsib one. The rams are kept in indivi- 
dual pens and fed pelleted rations to appeti- 
te. At the end of the test all rams are scan- 
ned and scored for fleece and fur traits. The 
best 25% of the rams are sold in an auction. 
It seems that the rams with good scores for 
fur traits will be more and more demand in fu- 
ture. 

The criteria for fur evaluation is still 
searching for its form. It is needed a lot of 
cooperation between sheep breeders, fur in- 
dustry, fur  manufacturers and designers. Fur 

skin has many uses and that means also diffe- 
rent quality requirements. The unequal skin 
quality is the biggest problem today, however. 

Wool and pelt quality in Icelandic sheep 

In this short paper is to be found a brief 
describtion of the breedina aoals for w001 and 
pelt quality in Icelandic sheep. 

A very fundamental fact in Icelandic sheep 
industry is the breeding for coloured sheep. 
An investigation on the frequency of colours 
and patterns are given. It is also pointed out 
that the w001 is a mixture of fine undercoat 
fibres and a coarse overcoat fibres. In table 
3 there are some figures on the Icelandic 
wool. 

At last some future goals in breeding for 
w001 and pelt quality are given. The main 
goals are: 
- Maintain all colours and breed for quality 

of the coloured wool. 
- Breed for finer wool, especially the over- 

coat fibres. 
- Get rid of pigmented fibres in white wool. 
- Lower the frequency of kemps. 

Nutritional influences on fur quaiity 

Anders Skrede 

Numereous nutritional factors have been repor- 
ted to influence fur quality in mink and fo- 
xes. Some fur defects may be caused by nutri- 
tional deficiencies, for instance cotton fur 
in mink with iron deficiency anemia. Also nor- 
mal variations in fur quality may be associa- 
ted with nutrition. However, this is not yet 
sufficienly clarified by research, partly be- 
cause of the lack of objective quality crite- 
rias. Besides, effects on fur quality may be 
indirect responses and not related to one spe- 
cific nutritional factor. 

Malnutrition may reduce the number of ac- 
tive hair follicles in fur anima1.s. There is a 
need for more research to study the effects of 
more moderate nutritional deficiencies, and 
relationships with factors as energy intake, 
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amino acids, fat levels and quality, and hygi- 
nical quality of feed. The importance of amino 
acid levels and balance is still a promising 
research area, because of the role of protein 
as the major component of fur, and because of 
the peculiar amino acid composition of the 
fur. Little is known about nutritional affects 
on the hair proteins and whether or not chan- 
ges in the amino acid composition of fur are 
associated with fur quality. Effects of va- 
riable nutrient supply caused by cold weather 
or poor absorption during gastrointestinal di- 
sturbances also needs to be further 
investigated. 

It seems necessary to adopt new methods in 
the the future work towards a better under- 
standing of the effect of nutrition on fur 
quality. Since most of the present knowledge 
is obtained in studies with mink, more re- 
search work with foxes is urgently required. 

Mineral content in mink hair related to the 
mineral content of mink feed 

Lone V e  jgaard 

For illustration of a possible correlation 
between the mineral content in mink hair and 
mink feed, 130 feed samples and hair from 300 
mink skins have been examined. 

The skins - graded in the qualities: Saga 
Selected, Metallic, Quality I/"weak hips" - a- 
re collected from 20 mink farms. Mink feed is 
supplied from 5 feed producers. Feed samples 
have been taken out currently - totally 26 
samples from each producer. The sampling took 
place in the period late May - beginnig Decem- 
ber, 1985. 

Mink hair and feed samples have been ana- 
lysed for the minerals Ca, P, Mg, Na, K, Fe, 
Zn, Cu, and Se. 

Presently, the variation per day and va- 
riation per week for mineral content have been 
examined in  feed from the 5 feed producers. 

Our future plans comprise further calcula- 
ting of a possible correlation between the mi- 
neral content of hair and feed to see whether 
there is a relation between these. 

Outi Lohi 

In several investigations with other animals, 
it has been proved that the mineral content of 
the hair varies concurrently with the state of 
health, hair colour, feeding, topographic 
position and type of hair of the animal. 

In this investigation, the relation of se- 
veral factors to the mineral content in mink 
hair has been analyzed. 

Results from there investigations with 
scanblack type are presented. 
1. Investigation of topographic variation and 

correlation between colour intensity and 
mineral content. 

2. Correlation between the fur defect "metal- 
lic" and the minral content in hair and 
correlation between individual minerals in 
hair. 

3. Correlation between the mineral content and 
the fur characteristics. 

Topographic variatiorz: 
The mineral content was highest in the hair of 
the tail. On the back the mineral content dec- 
reases from the tail towards the shoulders. On 
the belly the mineral content was lower than 
on the back. 

The degree of darkness uf the colour and the 
mineral content of hair: 
The content of most of the minerals was higher 
the darker the hair colour was. 

The fur de  fect "metallic": 
In scanblack mink, which have been receiving 
the same feed, the correlation between the 
degree of metallic and the mineral content was 
significant in regard to selen and mercury (p 
< 0.01) and iron, phosfor and sodium (p < 
0.05). 

The mineral conterzt and the fur quality: 
No correlation was found between the genral 
fur quality (subjective selection) and the mi- 
neral content, when the effect of feed was 
excluded. 

Corzclusion: 
In order to investigate the influence of other 
factors on the mineral content of the hair, 
following factors have to be stabilized: feed, 
topographic position, the colour type of the 
mink and colour intensity of tlie hair. 

The miiieral coiitent iii mink hair in relation 
to the fur characteristics 
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Light, hormones and hairdevelopment 

Maija  Valtonen 

The coat of mammals adapts to climatic seaso- 
nal changes by moult. Hair is replaced in 
the hair follicle according to cycles. After 
an active growth phase, anagen, the follicle 
passes through a phase of regression into a 
resting or telogen phase. Duration of anagen 
is characteristic for each animal species and 
hair type and genetically determined. The 
duration of telogen, induction of a new anagen 
and the number of underhair growing can be 
modified by environmental factors, primarily 
phtoperiodism. Decreasing day length stimula- 
tes growth of the winter fur while increasing 
day length induces moult and growth of the su- 
mer fur. The effect of day length on the pi- 
neal gland and the role of melatonin in the 
neuroendocrine control of seasonal moult by 
the involvement of the pituitary gland is well 
known. However, the specific endocrinological 
regulation of moulting periods is still poorly 
understood. 

Prolactin is climed to be the main hormone 
controlling coat renewal. It has been shown in 
several species that spring moult coincides 
with seasonal increase of plasma prolactin and 
that inhibition of prolactin secretion by me- 
latonin is requisite for induction of growth 
of winter fur. Thyroxine stimulates hair 
growth and increased thyroid hormone levels a- 
re demonstrated during moulting periods alt- 
hough moulting can not be inducted with thyro- 
xine. In addition of thyroxine hair growth and 
moult are related to breeding seasons and te- 
stosterone cycles. Moulting periods begin only 
after the end of the reproduction period and 
the following year's cycle of reproduction be- 
gin only after the moult is over. Sex hormones 
seem to have an inhibitory effect on the 
moult. Also the glucocorticoids has been shown 
to suppress hair growth. Still there seems to 
bee an increase of serum glucocorticoids at 
the beginning of moult. Changes in MSH, the 
melanocyte stimulating hormone, secretion ap- 
pears also to be an intergral part of the re- 
gulation of moult. Plasma MSH levels are high 
during moulting periods and low during testi- 
cular development and breeding. 

Thus the pineal and pituitary glands are 
both involved in the neuroendocrine control of 
moult and hair growth by photoperiodism. Mela- 
tonin seems to be at least the intergrator of 
decreasing day length, but there may be other 
pineal substances involved with photoperiodic 

stimuli in the regulation of season-dependent 
functions. And the specific role of adrenals, 
thyroid and gonads in the relationship between 
the pineal and pituitary glands and the hair 
follicles needs more elucidating. 

The temperature and its influence on the fur 
quality 

Mikko Harri 

Wild fur-bearing animals living in the North 
have a much thicker and warmer fur than ani- 
mals of the same species living in a more 
southern climate. Therfore, it seems logical 
that the temperature affects the fur quality. 
The reason may also be that the animals which 
have a warm and prime fur coat, already when 
the cold weather sets in, can survive while 
the other ones die. In nature, light and tem- 
perature change simulteneously, and it is dif- 
ficult to estimate whether it is the influence 
of the temperature or the light. Evidence can 
be found of the influence of light on the fur 
quality. A cow or a fitch developed winter 
coat in the summer when the light rhythm was 
changed. Soay-sheep develops winter coat two 
times a year, when having two dark periods. 

There is also experimental evidence that 
the temperature without light may affect the 
fur quality. The cat and the swine developed a 
thicker fur  in the cold than in the warmth. A 
mouse also reacted similarly, but the rat nee- 
ded darkness in order to obtain the same re- 
sult. The Beagle-dogs of Alaska, being outside 
all the year round, did not have particular 
difference between winter- and summer coat. A 
cold temperature may f.x. retard the hair 
growth of the Grey-dog. 

Concerning the traditional farm.bred fur 
animals the information varies. It is said 
that a warm autumn hinder the maturing of the 
winter coat of fox and finn raccoon, but sti- 
mulates on the mink. In Nutria, which has a 
slowly advancing moult, cold prolongs the re- 
sting stage of the prime hair at the same time 
as new ones regenerate. The result is a thic- 
ker fur  in the winter. 

It is quite obvious that the influence of 
the cold on the skin does not stimulate the 
hair growth. A local cooling down may even de- 
lay it, the reason being the contraction of 
blood circulation caused by the cold. In other 
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words, the cold is a bad stimulant for hair 
growth. Every stimulant needs at least two 
weeks before the hair reaches the skin surface 
and after that i t  takes several weeks before 
the hair has any effect as an insulator. The 
protection against the cold is thus not ready 
before the end of the autumn. 

It seems more probable that the influence 
of the temperature is indirect. The cold sti- 
mulates the metabolism. The feed consumption 
of the animal increases, stimulating in return 
the tyroxin secretion. Tysoxin stimulates the 
hair growth as well as activates the resting 
follicles. If the animal does not get feed, 
the cold cannot stimulate these mechanisms. At 
the same time, the light affects different 
hormones. In general, the hair growth is the 
result of several factors cooperating and inf- 
luencing each other. 

Fur defects in mink - incidence, importance, 
causes 

Anne- Helene Tauson 

Due to defects, about 20% of the total mink 
production is sold as low-grades, the selling 
price of which is considreably reduced compa- 
red with the regular qualities. The annua1 
loss of income, due to fur  defects, is here e- 
stimated to a t  least 150 million Danish kronor 
for the total Nordic production and the cause 
of some important fur defects is discussed. 

Clotted hair is caused by feed or faeces. 
Feed consistency and cage design are factors 
affecting the frequency of this defect. 

Hippers is due to incomplete shedding of 
the summer-fur. Genetic factors are considered 
important but restricted feeding during the 
shedding of the summer-fur has reduced the in- 
cidence of the defect. 

Bitten and damaged skins are a quantitati- 
vely large group with complex causes. Fur che- 
wing is not considered heritable, but might be 
an effect of biotin-deficiency. Other feed-re- 
lated factors are unclear but possibly energy 
allowance and feeding routines are importance. 
When more than two animals are kept per cage, 
the frequency of bitten animals has increased. 

White underfur is caused by fish-induced 
iron deficiency anemia and biotin-deficiency 
and a few other less important factors. 

Weak belly is a defect on skins from ani- 
mals suffering from wet belly disease (WB). 
Factors causing WB are fat content in the 
feed, total energy allowance, Ca/P-ratio, ge- 
netic factors, ambient temperature, shortage 
of water and possibly infectious agents. 

The fur defect metallic o11 mink 

Leena Blornstedt and Outi Lohi 

This report summarizes results of several 
investigations in regard to the fur defect 
"metallic". The investigations were carried 
out in Finland in the period 1972-1982. 

The distribution o f  the defect. 
The defect became obvious in the beginnig of 
1970's especially on scanblack pelts, but it 
can today be noticed even in other colour ty- 
pes. Incidence of the defect varies from farm 
to farm more than between feed kitchen areas 
or geographical areas. The difference in the 
incidence of metallic between two scanblack 
populations was not altered when the popula- 
tions were placed under the same climate 
conditions. 

Feed. 
In normal feed conditions other factors seem 
to be more decisive for the incidence of me- 
tallic than the feed. In some feeding trials, 
however, differences have been noticed between 
the feeding groups. 

Cage- and nestbox nzaterials. 
According to a Swedish investigation vinyl 
coated wire in cages and nestboxes increased 
the incidence oi metallic. 

Metallic and other fw characteristics. 
Defect appears to be most common in dark CO- 

lour faces especially in scanblack. Within 
scanblack it is far more common in the darkest 
colour groups. 

Irzheritance o f the de fect. 
The defect seems to have a strong genetical 
background. The heritability based on several 
investigations varies from 0.3-0.8. 



Scientific meetings 274 

Mineral content o f  the hair and fur defect 
metallic. 
A significant correlation in animals which ha- 
ve been fed the same diet was discovered bet- 
ween the content of mercury and selen in the 
hair and the fur defect metallic. For mercury 
the correlation was positive and for selen 
negative. 

Curved guard hairs. 
The most visible differences in the hair morp- 
hology between ~netallic and normal hairs is 
that in the metallic pelts guard hairs are 
curved. Both the number of curved hairs and 
how curved the lancet is were positively cor- 
related to the severeness of the defect. 

Shape o f  hair cross sections and number o f  cu- 
ticula cells. 
Cross sections of metallic hair are more roun- 
ded than the ones of the normal hairs. More 
deformed cross sections, squared or triangled 
were found in metallic hairs. The cuticula 
layer of the hair is thinner in the defected 
hairs. 

The growth rythm and density o f  the hair. 
Hair growth and priming of the hair seem to 
advance more unevenly in metallic animals. 
There were less follicle bundles but the size 
of them was larger than in normal animals. 

Blister follicles. 
These are deformed large follicles which inc- 
lude pigmented and completely keratinized hair 
parts. In metallic pelts the number of blister 
follicles varied from 3 to 10% whereas in nor- 
mal pelts the incidence was from 0.1 to 0.8%. 

The defect "thiri furred hips" 

R. Sand0-lund 

The defect thin furred hips in mink has pro- 
bably existed for many years, but since the 
late seventieth it has increased very much. 

The defect is recognized on pelts from all o- 
ver Scandinavian countries, but is presumably 
most extented among Danish pelts. 

During the last couple of years Danish Fur 
Sales has made special gradings of Danish 
scanblack male skins in quality groups Saga, I 
and II, size O and 1. The experiment showed, 
that between 25% and 50% of all skins had been 
classified one quality group down because of 
the thin furred hips. There was a tendency 
that the fresh skins was thinner around the 
weak area compared to skin without the defect. 
The difference increased in drying process. 

The reasons for, and factors affecting the 
defect, are unknown, but among other things 
the composition (especially fat content and 
fatty acid composition), and energy concentra- 
tion of the diet, plus feeding intensity (the 
fattening degree of the animals) can have some 
influence. Heredity can not be excluded, and a 
connection to the strong selection for silky- 
ness, which has taken place during the last 
years is suspected. 

The possibilities of cha~iging fur characteri- 
stics in mink and fox through selection 

Einar J. Einarsson 

The effect of selection on fur characteristics 
is obvious when comparing farm-bred animals to 
wild ones. The selection of breeding animals 
has allways been conducted within all farms, 
without specialized nucleus herds. 

Important assumptions for effective bree- 
ding strategies are well defined breeding 
goals and accurate registrations. The most im- 
portant contribution to further genetic impro- 
vement is precise estimation of the breeding 
value, which is done through selection indices 
based on traits registrated on live animals 
and/or on skins. By the use of artificial in- 
semination through foxcircles, the males are 
progeny-tested for fur quality. The genetic 
parameters, together with variation in the 
traits, selection intensity and generation in- 
terval gives a good basis for further genetic 
improvement of fur characteristics. 



275 SCIENTIFUR, VOL. 11, NO. 3.  New books 

A EN CAUT 
H E M I S f t R I O  S U R  

Tttulo:  EL, VISON. $U CRIA EN C~AUTlVIDAll  

Aufor: R A F A E L  GARCIA-MATA. Ingeniero agrónotno. 
Profesqr de Producción de  Animales Peliferos e n  
la Facultad de  Ciencias Agrarias de  la UCA. Acadé- 
mico d e  Numero d e  la Academia Nacional de Agro- 
n o m i a  y Vetennaria d e  la Repbblica Argentina. 

Primera edición,  1982 
Primera reimpresión corregida, 1987 

(I'i EDITORIAL HEMISFERIO SUR S.A 

Los de re rhos  d e  propiedad intelectiial quedan a favor de lg  
AUTOR. 

Ftesewados todos  los derechos de  la presente edición para 
todos  los  paises. Este Libro n o  se podrá  reproducir  t.otal o 
parcialmente po r  ningun mé todo  grafico, electronico, me- 
ciinico o cualquier o t ro ,  incluyendo los sistemas de  fo to -  
copia y fotoduplicación. registro magnetofonico o de ali- 
mentación de  datos,  sin rxprcso  consent imiehto  d e  la Edi- 
torial. 

New (revised) Book 

Composicián: KONKOLOWICS-1,UClAN 

Tapa: SANTARSIERO-'I 'HAVEHSO 

N P R E S O  EN I,t\ AliC;}.~NrI'INL\ 
PRINTED I N  AKGENTINA 

Hecho el depósi to  que  prevé la ley 11.723. 

EDITOKlAL HEMISFEIIIO SUR S.A 
P a s k u r  7 4 3  - 1 0 2 8  Buenos Aires - Argeilt ina 

The book is written in Spanish by Rafael Gal.- 
cin-Mntn, Argentina and consist of 226 pages. 
The first edition came out in 1982 and tlie ac- 
tual book is a revised edition published in 
1987. 

The book is dealing with all aspects in 
mink production, it  is rich illustrated arid 
with 231 references. I am not able to read the 
book, but with my knowledge to Rnfnel Gnl.cin- 
Mota I am sure that the book is giving relevant 
upto date knowledge regarding mink production 
and in the spanish language. 

ISBN 950-504-362-7cEdi tor ia l  Hernislerio Su r  S.:\ 



List of addresses 276 

LIST OF ADDRESSES 

Aasted, Bent, Department of Veterinary Virology and Immunology, The Royal Veterinary 

and Agricultural University, 13 Bulowsvej, DK 1870 Frederiksberg C, Denmark. 

Adair, John, Oregon State University, Experirnental Fur Farm, Corvallis, Oregon 

97331 -6702, USA. 

Ahlen, Kicki, Department of Animal Breeding and Genetics, Swedish University of Agricultii- 

ral Sciences, S-750 07 Uppsala, Sweden. 

Albert, G., Bezirksinstitut fur Veteriiiarwesen Leipzig, Goldschmidtstr. 21, 7010 Leip- 

zig, DDR. 

Alexandersen, Sarren, Institute of Veterinary Pathology, Royal Veterinary and Agricultu- 

ral University, Bulowsvej 13, DIC-l870 Frb. Copenhagen, Denmark. 

Amoundson, Terry, E., Department of Veterinary Science, University of Wisconsin, Madi- 

son, Wisconsin 53706, USA. 

Aulerich,R.J., Michigan State University, Department of Animal Science, 132 Anthony 

Hall, East Lansing, Michigan 48824, USA. 

Baranov, O.K.,Institute of Cytology and Genetics, Academy of Sciences of the USSR, Si- 

berien Division, Novosibirsk. 

Bartos, L., MVDr. Bretislav Koudela, Parazitologicky fistav CSAV, Na sádkách 702, 370 05 

Ceske Budejovice. 

Berestov, V.A., Institut biologie, Karelska pobocka Akademie vied ZSSR, Petrozavodslc, 

USSR. 

Berge,Gunnar, Nicolay, Norges Veteriiiærh~gskole, Inst. for farmakologi og toksikology, 

Postboks 8146, Dep., Oslo 1, Norway. 

Bertoft, E., Wallace Biochemical Laboratory, P.O. Box 10, Turku 10, Finland. 

Blokhin, G.I., USSR. 

Blomstedt, Leena, Helsinki University, Department of Zoology, Division of physiologi. 

Braastad Bjarne O.,Institutt for f j ~ r f e  og pelsdyr, Noges Landbruksh~gskole, Norway. 

Arltadiank. 7, SF-00 100 Helsinki, Finland. 

Brasch, Agneta, Lantbruksstyrelsen, 551 83 Jonkoping, Sweden 

Brooks, H.V., Palmerstone North Animal Health Laboratory, P.O. Box 1654, Palmerstone North, 

New Zealand. 

Brzozowski, Marian, Szkola Glowna Gospodarstva Wiejskiego, Akademia Roltiicza w Warsza- 

wie, Zaklad EIodowli Zwierzqt Futerkowych, ul. Przejazd 4, 05-840 Brwiiiow. 

Cancrini, G., Istituto di  Parassitologia, Universitá di Roma, Italy. 

Cliolewa, Ryszard, Academy of Agrculture, Dept. of Genetics and Animal Breeding Wolynska 33, 

60-637 Poznan, Poland. 



27'9 SCIENTIFUR, VOL. 11, NO. 3. 

Christensen, Ib, J., Institut for husdyrenes reproduktion, Institut for Sterilitetsfor- 

skning, Den Kongelige Veterincer- og Lanboh~jskole, Bulowsvej, Copenhage~i, Denmark. 

Clausen, Jesper, Dansk Pelsdyravlerforening. Langagervej 60, 2600 Glostrup, Denmark. 

Colton, Sabin W. 6t11.,270 Medical Laboratories,, University of Iowa Hospitals and cli- 

nics, Iowa City 52242, USA. 

Cotofan, V., Romania 

Davidson, Michael, Departiiietlt of Companion Animal and Special Species Medicine, School 

of Veterinary Medicine, North Carolina State University Raleigh, North Carolina, USA. 

Dorita, Anne, PhD. State University of New York at Binghamton. 

Dubova, R.G., USSR. 

Eckerlin, Richard, H., Toxicology Laboratory and Department of Pathology, New York Sta- 

te College of Veterinary Medicine, Cornell University, Ithaca, NY 14853 USA. 

Einarsson, E.J., Norges Landbrukshagskole, Inst. for f jar fe  og pelsdyr, Box 17, 1432 

As-NLH, Norge. 

Elofsson, Lars, Agric. Univ. of Sweden, Dept. of Animal Breeding and genetics, Section of 

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

Elsheikh, Laila, Elsadig, National Veterinary Institute, Uppsala, Sweden. 

Eythorsdottir, Emma, Agricultural Research Institute, Keldnaholti, 112 Reykjavik, Iceland. 

Fougner, Jan, A., Norges Pelsdyrslag, @kern Torgvei 13, 0580 Oslo 5, Norge. 

Fox, J.G., Division od Comparative Medicine, Massachusetts Institute of Technology, 

Cambridge, MA 02139, USA, 

Gel'bert, M.D., USSR. 

Geng, X.Y., Shanxi Institute of Zoology, Xian, Wang Da, Shanghai Institute of Cell Bio- 

logy, Academia Sinisa, CHINA. 

Goszczynslti, Jacek, Warsaw Agricultural University, Faculty of Forestry, Departmet of 

Game Management, Rakowiecka 26/30, 02-528 Warsaw, Poland. 

Hadlow, W.J., Department of Health and Human Services, Public Health Service, National 

Institutes of Health, National Institute of Allergy and Infectious Diseases, Lab. of 

Pathobiology, Rocky Mountain Laboratories, Hamilton, MT, USA. 

Hallgrimsson, Sveinn, Hvanneyri Landbruksskole, 

Hamlin, Robert, L., DVM, PliD., Dept. of Veterinary and Pharmacology, The Oliio State Univer- 

sity, Columbus, OH 43210, USA. 

Harri, Mikko, University of Kuopio, Finland. 

Holm, Kalevi, Kasarmikatu 1 A 15, 13100 Hameenlinna, Finland. 

Hornshaw, T.C., Department of Animal Science, Michigan State University, East Lansing, M1 
488241225, USA. 

Jackson Rose, ~ i l l i a r n , ~ h . ~ . , ~ ~ r e g o n  State University, Experimental Fur Farm, ~orva l l i s ,  O- 

regon 97331 -6702, USA. 



List of addresses 278 

Salkanen, Liisa, Se~nirieringsrådgiviiilig (Veterinar), 80200 Joensuu, Tiaisenk. 42, Finland. 

Jonasen, Birthe,Inst. of Populationsbiology, University of Copenhagen, Universitetspar- 

ken 15, 2100 Copenhagen O. 

Joutsenlahti, Ulla, Fur Center, Pb 5, 01601 Vanda, Mårtensbyvagen 48, Finland. 

McConell, K. Susan, Salk Institute for Riological Studies, P.O. Box 85800, San Diego, Califor- 

nia 92138. 

IGimman, T.G. Central Veterinary Institute, Department of Pathology; and Department of Virolo- 

gy, E,elystad, The Netherlands. 

Knasiecka, Violett Hamlin, Robert l,., DVM, Ph.D. Dept. of Veterinary and Pharniacology, Tlie O- 

hio State University, Columbus, OH 43210, USA. 

Korhonen, Hannu, Department of Applied Zoology, University of ICuopio, POB 6, SF 70211 Kuopio 

2 1,  Finland. 

ICovacic, H., Veterinary Institute, Zagreb, Yugoslavia. 

LeGrande, C., Ellis, Department of Biology UMC-53, Utah State University, Logan, Utah 84322. 

Lindh, K., Finlands P3lsdjursuppfodares Förbund, Pakhuset, Pb 92, SF 65101 Vasa, Finland. 

Lohi, Outi, Natl. Institute of Animal Science, Dept. of fur anirnals, 48 H Roskildevej, DK 

3400 Hilleroed, Denmark. 

Lukola, A., Department of Biocliemistry, Abo Akademi, Porthansgatan 3A, Abo 50, Finland. 

Lumme, Jaakko, Genetiikan Laitos, Oulun Yliopisto, Finland. 

Lund, Rudolf, Sand@, Research Farm West, 112 Herningvej, Tvis, DK 7500 Holstebro, Denarnark. 

Euttgeii, Patricia, S., Department of Small Animal Medicine and Surgery, College of Veterinary 

Medicine, Texas A & M University, College Station, T X  77843, USA. 

Madsen, A.B., Natura1 History Museum, 8000 Aarhus C, Denmark. 

Makela Jaakko, Finlands Palsdjurfodares Forbund, PB 5, SF-01601 Vanda 60, Finland. 

Mann, F.A., Dept. of Small Animal Medicine and Surgery, Texas A & M University, College Sta- 

tion, Texas 77843, USA. 

Martin, Deborah, Anne, ACT, Animal Care Technology St. Lawreiice College, Saint-Laurent, Onta- 

rio,Canada. 

Mason, C.F., Department of Riology, University of Essex, Wivenlioe Park, Colchester C04 3cQ U- 

nited Kingdom. 

Mata-Garcia, Rafael, Facultad de Ciencias Agarias de la UCA., Academico de Numero de la Acade- 

niia Nacional de Agroniniia y Veterinaria de la Republica Argentina. 
Mayer, Leonard, W., Laboratory of Microbial Structure and Function, Rocky Mountain Laborato- 

ries, National Institute of Allergy and Infectious Diseases, Hamilton. Montana 59840, 

USA. 

McConell, K., Susan, Salk Institute for Biological Studies, P.O. Box 85800, San Diego, Ca- 

lifornia 92 138, USA. 

Mireaev, B.M., USSR. 



279 SCIENTIFUR, VOL. 11, NO. 3. 

Mouka, Jiri, Vysoka Skola Vet., Palackeho 1, 612 42 Brno, Czechoslovakia. 

Nabiev, F.G., USSR. 

Narucka, Irena, Akademia Rolnicza, Katedra Genetyki i Podstaw Hodowli Zwierzat, Poznan, Po- 

land. 

Neil, Maria, Swedish Univ. Agric. Sci., Department of Animal Nutrition and Management, Fun- 

bo-Lovsta S-75590 Uppsala, Sweden. 

Nemetallah, B.R., Department-of Veterinary Medicine, Edfina, Alexandria University, Egypt. 

Niehoegen, Claudia, Institut fur Zoologie, der Tierarztlichen Hochschule, Hannover, Germa- 

ny. 

Nordstoga, Knut, Department of Pathology, The Norwegian College of Veterinary Medicine, P.O. 

Box 8146, Dep., 0033 Oslo 1, Norway. 

Nydahl, Kjell, Palshuset Pb 92, 651'01 Vasa, Farmarevagen 2, Finland. 

Onet, Virginia, Facultet Zootechnics Med. Vet.., Cluj-Napoca, Romania. 

Palanska Olga, Research Insitute of Animal Production, Nitra, Czechoslovakia. 

Paul, I., Romania. 

Pesso K., Fur Center, Pb 5, 01601 Vanda, Mårtensbyvagen 48, Finland. 

Puntila, Marja-Leena, Agricultural Research Centre, Dept. of Animal Breeding, Jokionen, 

Finland. 

Raphael, K.A., Csiro Divicion of Animal Production, Po Box 239, Blacktown, NSW 2148, Aust- 

ralia. 

Rolonski, Z., Ul. Weteranow 10/2, 10/2, 20-038 Lublin,Poland. 

Seppalainen, Erkki, I., Finland. 

Schumacher, Jorg, Bezirksinstitut fur  Veternarwesen Leipzig, Goldschmidtstr. 21, Leipzig 7010 

DDR. 

Shen, David, T., US Department of Agriculture, Agricultural Research Service, Department of 

Veterinary Microbiology and Pathology, College of Veterinary Medicine, Washington 

State University, Pullman, WA 99164, USA. 

Shibahara, Toshiyuki, Institute for Comparative and Animal Experimentation, Ehime University 

School of Medicine, Shigenobu, Onsengun, Ehime 791-02, Japan. 

Skrede, Anders, Department of Animal Science, Agricultural University of Norway. 

Smith, Adrian, Research Farm for Furbearing Animals, Rustadveien 131, N-1380 Heggedal, 

Norway. 

Sobolev, USSR. 

Sonderup, Michael, Hospitalsgade 47, 6000 Kolding, Denmark. 

Sundqvist, Christer, Department of Biology, Abo Akademi, Pothansgatan 3A, SF 20500 Turku 50, 

Finland. 

Supakorndej, Prasit, University of Georgia, USA. 



List of addresses 280 

Tauson Anne-Helen, Sveriges Landbruksuniversitet, Inst. for husdjurens utfodring och vård, 

Funbo-Lovsta, S 755 90 Uppsala, Sweden. 

Thistledown, 

Thorhauge, Kaj,  Dansk Pelsdyravlerforening Landagervej 60, 2600 Glostrup, Denmark. 

Thornton, R.N., Palmerstone North Animal Health Laboratory, Ministry of Agriculture & 

Fisheries, P.O. Box 1654, Palmerstone North, New Zealand. 

Valtonen Maija, Finlands Palsdjursuppfodares Forbund, PB 5, SF-1601 Vanda, Finland. 

Vejgaard, Lone, Bioteknisk Inst., Holbergvej 10, 6000 Koldiiig, Denmark. 

Waller, Alan, Sotenas Spinndrift AB, box 9, S-450 46 Hunnebostrai~d, Sweden. 

Woloszyn, S., U1. Sowinskiego 8/23, 20-040 Lublin, Poland. 

Zelenov, E.Yu., USSR. 


