
I SC I ENT I FUR 

I SSN 01 05-2403 

VOL. 8, NO. 1 

FEBRUARY 1984 

1. CONTENTS 

2. NOTES 

3. MULTIDISCIPLINARY 

CONTENTS. 

DIGESTIVE ENZYME A C T I V I T Y  I N  MINKS AND POLAR FOXES. 
1. SPEC I F I C  CHARACTER I ST I CS OF ENZYME ACT I V I TY. 
V.A. Beres tov ,  V.M. O l e i n i k .  
Code 3-M-F . O. 

D I GEST I VE ENZYME ACT I F I TY I N M I NKS AND POLAR FOXES. 
2. PROTEOLYT I C AND AMYLOLYT I C ACT I V I T I ES I N THE D I GEST- 
IVE TRACT OF FUR-BEARING ANIMALS DURING POSTNATAL DE- 
VELOPMENT. V.A. Beres tov ,  V.M. O l e i n i k .  16 
Code 3-M-F-0. 

A C T I V I T Y  OF CHOLINE ESTERASIS I N  THE BLOOD OF FOXES 
AND MINKS. Leon  Saba.  24 
Code 3-M-F-0. 

SOME B I OCHEM I CAL AND HAEMATOLOG I CAL VALUES FOR THE 
BLOOD OF NUTR I A (MYOCASTOR COYPUS) . J. Komarek.  28 
Code 3-0. 

RELAT IONSH I P AMONG HEMOGLOB I N, RELAT I VE L IVER WE I GHT 
AND PLASMA ALAT-ACT I V I TY I N ALEUT IAN-POSI T I VE M INK. 
T. Pekkanen ,  P. L i n d b e r g ,  S. S a n k a r i .  29 
Code 3-9-M. 

ON AND OFF LAYERS I N  THE LATERAL GENICULATE NUCLEUS 
OF THE MINK. Simon L e  Vay ,  Susan K.  McConnel l .  30 
Code 2-M. 

HEAT LOSS OF FARMED FURBEARERS AS EVALUATED BY INFRA- 
RED THERMOGRAPHY. H a n n u  Korhone  n , M i k k o  H a r r i .  3 1 
Code 3-M-F-0. 



TEMPERATURE REGULAT ION I N H I GH-ARCT I C MAMMALS. 
A.S. B l i x .  32 
Code 3-F-0. 

LOCOMOTION I N  THE NORTH AMERICAN MINK, A SEMI- 
AQUATIC MAMMAL. I .  SWIMMING ENERGETICS AND BODY 
DRAG. T e r r i e  M. W i l l i ams .  34 
Code 3-14-M. 

ON THE OCCURRENCE AND REPELLING OF BIRD VISITORS 
ON FUR RANCHERS I N  EASTERN F INLAND. Hannu Korhonen.  35 
Code 14-0. 

T i  t l ec  o f  o the r  ~ u b l  i c a t i o n c  - no t  abs t rac ted .  

BLOOD COLLECT ION TECHN I BUES AND NORMAL VALUES FOR FERRETS, 
RABBITS, AND RODENTS / A REVIEW. S a l l y  J. Wechsler,  L a b .  
An ima l  a n d  W i I d I i f e  Med., Box J-6 JHMHC, U n i v .  o f  F l o r i d a ,  
Ga inecv i  l  le ,  F l o r i d a  32610. (Vet .  M e d . / ~ m a l  I  An ima l  C l i n i c i a n ,  
V.78,5, 713-717, 1983) Code 3-0. 

SEX D I FFERENCES I N PLAY-WRESTL I NG I N THE FERRET (MUSTELA 
PUTORIUS). N.J. Mankov i ch ,  U n i v .  o f  I l  l  i n o i c  a t  Urbana-Cham- 
p a i g n ,  1982, 114 p p .  ( D i s c e r t a t i o n  Abs t rac t c  I n t e r n a t .  1982, 
Vol .  43, 3-8, 651).  Code 10-11-0. 

THE ECOLOGY AND L I F E  HISTORY OF THE LONG-TAILED WEASEL 
(MUSTELA FRENATA). R i c h a r d  DeVan, U n i v .  o f  C i n c i n a t i ,  1982, 
314 p p .  ( D i s s e r t a t i o n  A b s t r a c t s  I n t e r n a t .  1982, Vol .  43 (5-B) 
1392). Code 1-0. 

FOOD HABITS OF MINK (MUSTELA VISON) AND OTTER (LUTRA CA- 
NADENSI S) I N  NORTHEASTERN ALBERTA. F .  F .  Gi l  b e r t  , E .G. Nance- 
k i v e l  l ,  W i  l d l i f e  B i o l o g y ,  Wach ing ton  S ta te  Un i v . ,  P u l  lman,  WA, 
USA 99164. (Can.  J. Zool. 60, 1282-1288, 1982.) Code 1-10- 
M. 

FEEDING HABITS OF FOXES (VULPES VULPES SILACEA) AND OF 
GENETS (GENETTA GENETTA) IN THE MAFRA WILDLIFE RESERVE 
(PORTUGAL) ! FOREST ZOOLOGY AND CYNEGET ICS. C. M. P a i x a o  
de  Maga lhaes ,  M i n .  de  A g r i c u l t u r a  E Pescae, L i c b o n ,  P o r t u g a l .  
( L i s b o a ,  P o r t u g a l ,  MAP ./DGSFA, 18 p ,  1974). Code 1-1 0-1 1 -  
F-O. 

THE OCCURRENCE OF THE FARM MINK (MUSTELA VISON F. DOM.) 
I N  SCHLESWIG-HOLSTEIN. G. Heidemann,  Forcchungss te l  l e  W i  l d -  
b i o l o g i e  am I n s t .  f u r  H a u c t i e r k u n d e  d e r  ~ n i v e r c i t a t  K i e l .  
Z. Jagdwies ,  19, 120-122, 1983. Code l -M. 

4. GENETICS 

NEOENDOCR I NE MECHAN I CMS I N AN I MAL DOMEST I CAT 1 ON. 
E.V. Naumenko, D.K. B e l y a e v .  
Code 3-4-1 1  - F. 

THE GENET I CS AND PHENOGENET I CS OF DOMEST IC  BEHAV I OUR. 
L.N. T r u t .  
Code 4-1 1 -F. 

CHROMOSOME LOCATIZATION OF THE LOCI GOT1, PP, NP, 
SOD1 , PEPA AND PEPC I N  THE AMERICAN MINK (MUSTELA 
VISON). N.B. Rubtcov ,  A.A. G radov ,  O.L. Serov. 
Code 4-3-M. 



CHROMOSOMAL ANALYS I S OF THE JAPANESE RACCOON DOG 
BASED ON THE G- AND C-BANDING TECHNIQUES. 
M i t s u t o s h i  Yosh ida ,  H i r o s h i  Noda, H a j i m e  N a g a h a t a ,  H i r o s h i  
K a n a g a w a ,  Tsune I  s h i k a w a .  
Code 4-0. 

THE CYTOGENETICS OF COM€ FUR ANIMALS. I. THE NORMAL 
KARYOTYPE ESTABLICHED BY THE UCE OF G-BANDING I N  
THE COYPU (MYocASTOR COYPUS) . A g r i p i n a  L u n g e a n u ,  
St. Nemteanu, N. Avram,  O.  Sava .  
Code 4-0. 

IMMUNOLOG I C AND GENET I C ASPECTS OF ALEUT I AN D I SEASE. 
D o n a l d  L. Lodme l l ,  John L. P o r t i s .  
Code 4-9-M. 

ELECTROPHORET I C VAR I AT ION I N LARGE MAMMALC. I I .  
THE RED FOX, VULPES VULPES, THE STOAT, MUCTELA ERMINEA, 
THE WEASEL, MUSTELA NIVALIS ,  THE POL€ CAT, MUSTELA 
PUTORIUC, TWE P I N E  MARVEN, MARTEC MARTES, THE BEECH 
MARTEN, MARTES FOINA, AND THE BADGER, MELES MELES. 
V .  Simonsen. 
Code 4-3-F-0. 

5. REPRODUCT ION 

THE T I M I N G  OF A R T I F I C I A L  INSEMINATION FOR THE ARCTIC 
FOX, ALOPEX LAGOPUC L. S. Pasanen ,  J. Lumme, J. Me r i -  
l a i n e n .  
Code 5-F. 

A NEW DEV ICE (ART ICOP-INSTRUMENT) FOR THE ART I F I C I A L  
INSEMINATION OF THE FOX. C. Pasanen ,  J. Lumme, J. 
~ e r i  l a i n e n .  
Code 5-F. 

CAUSES OF NON-INFECT IOUS PERINATAL K I T  LOSSES I N  FARM 
MINK. U l f  D. Wenzel, A. Re insbe rge r ,  P.  Z u n f t .  
Code 5-8-9-1 2-M. 

LUTEAL CONTR I BUT ION T 0  THE TERM I NAT ION OF PR€ I MPLAN- 
TATION DELAY I N  MINK. B r u c e  D. M u r p h y ,  Rodney  A. 
Mead,  P a u l i n e  E. McK ibb in .  
Code 5-M. 

6. NUTRITION AND FOOD TECHNOLOGY 

NUTR I T I ONAL FACTOR C I NFLUENC I NG I RON STATUS I N M INK . 
A n d e r s  C k r e d e .  
C o d e  6-M. 

VARYING FAT:CARBOHYDRATE RATIOS I N  MINK DIETS. 
I I .  FEEDING 0 F  K I T S  DURING THE WEANING-PELTING PERIOD. 
A n d e r s  Skrede.  
Code 6-M. 

THE EFFECT OF COLISTIN FEEDING DURING THE MATING, 
GECTAT I ON AND LACTAT l ON PER I ODS ON WHELP l NG RESULT 
I N  MINK.  T. Pekkanen ,  P .  L i n d b e r g ,  Sa tu  S a n k a r i .  
Code 5-6-M. 

FEEDING GREAT LAKES FISH TO MINK:  EFFECTS ON MINK 
AND ACCUMULAT ION AND E L I M I N A T I O N  OF PCBS BY MINK. 
T.C. Ho rnshaw ,  R.J. A u l e r i c h ,  H.E. Johnson. 
Code 7-8-M. 



BREWERSu MASH I N  DIETS FOR FARMED RACCOQN DOGS. 
W .  Korhonen,  M. H a r r i ,  T. L a i t i l a .  
Code 7-0. 

EFFECT OF EXCESSsVE BIETAWY F INC ON THE INTRAUTERINE 
AND POCTNATAL DEVELOPMENT OF M I  MK. M ichae l  R. B l e a v  i n s ,  
R i c h a r d  C. A u l e r i c h ,  John R. Hochste in ,  Thomas C. Worn- 
shaw,  Ange lo  C. Napol i tano.  66 
Code 6-5-M. 

RESPONSES OF CIBERIAN FERRETS TO SECONCARY ZINC PHQS- 
PHIDE POISONING. Elwood F. i - l i l l ,  James W .  Ca rpen te r .  66 
Code 8-M-0. 

HEXACHLOROBENEENE INDUCED EFFECTS ON REPRODUCTION 
I N  MINK AND EURQPEAN FERRETC. M.R. B l e a v i n s ,  
R.J. A u l e r i c h ,  R.K. R i n g e r .  
'Code 8-M. 

BLACK-FOOTED FERREI' PREY REQU I REMENTS: AN ENERGY 
BALANCE ESTIMATE. M a r k  E. St romberg,  R. Lee R a y b u r n ,  
T im W .  C la t -k .  68 
Code 6-0. 

T i t l e s  o f  o t h e r  rsub l i ca t ions  -- no t  a b s t r a c t e d .  

B I OLOG I CAL PRESERVAT ION 0 F  FEED FOR FUR BEAR I NG AN I MALS. 
(SWED). Jouni  Kangas ,  Anna-Leena Kangas ,  St. ~ e t e r i n a r m e d i -  
c i n s k a  A n s t a l t ,  F i n l a n d .  ( F i n s k  ~ a l s t i d s k r i f t  no.6, 1983).  
Code 7-8-M-F-0. 

I NFLUENCE OF TH I A M  I NE DEF I C I ENCY ON REPRODUGT I VE PERFOR- 
MANGE IN  MINK. (ROMN), N. P a s t i r n a c ,  R. G r u i a ,  I .A.S. P re jmer ,  
j u d e t u l  B rasov ,  Romania.  (Rev i s ta  de  Cres te rea  An ima le lo r ,  
32, 12, 32-37, 1982). Code 6-M. 

7. VETER I NARY SC I ENCE 

HAEMAGGLUN I NAT I ON-TEST APPL I ED TO TME D I ST INCT I ON 
BETWEEN F E L  INE AND CAN INE PARVOVIRUS. Anne Mora i  l I on ,  69 
R. M o r a i l l o n .  
Code 9-0, 

CAN I NE PARVOV I RUS: RELAT I ONCH I P TO W I LD-TYPE AND 
VACCINE CBRAINC OF F E L I N E  PANLEUKOPENIA VIRUS AND 
MINK ENTERIPIS VIRUS. Jon-Duri T r a t s c h i n ,  G a r y  K.  Mc 
Mas te r ,  G e r t r u d  K ronaue r ,  ~ u n t e r  Seig l  . 69 
Code 9-M-0. 

F E R R E I  AS A POTENTIAL RESERVOIR FOR HUMAN CAMPYLO- 
BACTERIOCIS. James G.  Fox ,  Joel I .  Ackerrnan, C h r i s t i a n  
E. Newconier. 70 
Code 9-0. 

CAMPYLOBACTER FETUS SS JEJUN I I NFECT ION 1 N FERRETS: 
C L  I N I CAL AND IWERAPEUT I C IND I CES. J .G. Fox  , C. E.  Newcomer , 
J. I  . Ackerman.  70 
Code 9-0. 

F A  I LURE TO T RANSM I T CARCOCYST I C CPEC I ES FROM OX, 
SHEEP, GOkTS, MOOSE, ELK, AND MULE DEER T 0  RACCOONS. 7  1 
J.P. Dubey ,  B y r o n  L. B l a g b u r n .  
Code 9-0. 





T i  t  les  of o the r  pub1 i c a t i o n s  - n o t  abs t rac ted .  

ON MINKS AGALACTIA. (ROMN) .  N. P a s t i r i i a c ,  V. Cecasiu, N. 
Avram,  D. Eremia ,  Z. S i r b u ,  I .A.S. P re jmer ,  j u d e t u l  B r a s o v ,  
Romania.  (Rev.  de Cresterea Ani r r ia le lor ,  no.  1 ,  16-19, 1983). 
Code 9-M. 

I N V I TRO PRODUCT ION OF PLASMACYTOS I C V I RUS AND D I AGNOST I C 
ANTIGEN. (DANH) E. L u n d ,  T. Vang,  A. Cohn, K g l .  Vet.- og  
L a n d ~ ~ & o j s k o l e ,  Copenhagen, Denmark ) .  Code 9-M. 

D I FFERENT I AT ION OF PARVOV 1 RUS STRA I NC FROM DOMEST I C CARN I - 
VORES. (FREN). P.-P. Pas to re t ,  A .  Schwers,  E. T h i r y ,  Se rv .  
de V i r o l o g i e ,  Immunolog ie  et  Pa tho log ie  des m a l a d i e s  v i r a l e s ,  
Fac.  d e  Med. ve t . ,  U n i v e r s i t é  de  L iege ,  Rue des V é t e r i n a i r e s  
45, B-1070 B r u x e l l e s .  ( ~ n n .  Méd. Vét. ,  1983, 127, 51-53). 
Code 9-M. 

ISOLATION AND IDENTIFICATION OF VIRUSSTRAINS FROM "MINK 
PLAGUE" AND "DOG PLAGUE" OUTBREAKC 1N CHINA. Guo Y u i n  
et  a l . ,  I n s t .  f o r  Cpecial  P roduc t s ,  J i l i n  P rov ince .  (CHIN) .  
Ac ta  Vet. e t  Zootechnica S in i ca ,  14, 1 ,  35-42, 1983. 
Code 9-M-0. 

ACTIVATION OF TOXIN I N  VACCINE AGAINST BOTULISM. 
H. Ctenwig,  V e t e r i n z r i n s t i t u t t e t ,  Oslo,  No rway .  (14 No rd i c  Vet.  
Congress,  Copenhagen, Denmark,  5-9 Ju  l  y 1982) . Code 9-M. 

EQU I PMENT FOR AEROSOL IMMUN I ZAT ION OF FURBEAR I NG AN I MALS 
AGAINST DISTEMPER. (RLJSC). M.A. Dym in ,  G.A. Safonov, V.P. 
Ch i chkanov ,  USSR. ( V e t e r i n a r i y a ,  Moscow, USSR, no.5, 41, 1983. 
Code 9-1 4-M-F-0. 

THE ECTOPARAS I TES OF MAMMAL I A CARN I VORA I N AZERBA I JAN 
AND THEIW EPIDEMIOLOGICAL AND EPIZOOTIOLOGICAL ROLE. 
A. H a d j i y e v ,  Z. Abbasov,  M. G u l i y e v ,  I n s t .  Zoo log i i ,  An AZSCR, 
Baku ,  USSR. ( ~ i a d o m o s c i  P a r a z y t o l o g i c z n e  18, ? /Z ,  165-166, 
1982). Code 9-F-M-0. 

THE CONTROL 06- FLEAS OM AMIMALC WITH TME PREPARATION 
NOVANOL N5P. (POLH). L. G r z y w i n s k i ,  P .  K luczn iok ,  A. B a n i a ,  
I n s t .  Chorob Z a k a z n y c h  i I  i i w a z y j n y c h  AR, 50-375 Wroc law,  
Po land .  (Wiadomosci  Pa razy to l og i czne  28, 1/2, 187-288, 1982) 
Code 9-F-M-0. 

EV I DENCE FOR CTRA I N VAR I AT 1 ON OF PLASMACYTOC I S V I RUS I N 
MINK. (DANH).  B. Aasted,  B. A v e r y ,  A. Cohn, K g l .  Vet.- og  
Landbohn j sko le ,  Copenhagen, Denmark .  (14 N o r d i c  Vet.  Congress 
Copenhagen, Denmark,  5-9 Ju l  y  1982).  Code 9-M. 

OTODECTES CYNOTIS (HER ING) (ACARINA: SARCOPT IFORMEC) I N  
THE GDANCK PROVINCE. (POLH) . F .  P i o t r o w s k i  , Z a k l a d  Zoolog i  i 
U n i v .  Gdansk iego ,  81-378 G d y n i a ,  Po land .  (Wiadomosci P a r a -  
zy to l og i czne ,  28, 1/2, 139-141, 1982).  Code 9-M-F-0. 

EPIDEMIOLOGICAL INVESTIGATIONS INTO TRICHINELLOSIC I N  TWE 
CANTON OF T l C l N O ,  SWITZERLAND. ( I T A L )  T .  Vanze t t i ,  I n s t .  
Anim. Pa th . ,  U n i v . ,  Bern ,  S w i t z e r l a n d .  (Schweizer  A r c h i v  f .  
T i e r h e i  l k u n d e ,  124, 7, 349-357, 1982).  Code 9-M-F-0. 

I D I OPATH IC  GENERAL i ZED AMYLO I DOSIS I N MARTENS. (GERM) . 
O. Geisel ,  Munchen U n i v . ,  T i e r a r z t l i c h e  F a k u l t a t  , I n s t .  f u r  
T i e r p a t h o l o g i e ,  ~ e t e r i n a r s t r a s s e  13, 8000 ~ u n c h e n  22. 
( T i e r a r z t l i c h e n  P r a x i s ,  V. 10, 4, 535-547, 1982). Code 9-0. 



HELM I NTH PARASI TES OF P I NE MARTEN, MARTES AMER I CANA (TUR- 
TON), FROM MANITOBA, CANADA. B.C.. Poole, K. Chadee, T.A 
D i ck ,  Dept.  o f  Z oo logy,  U n i v e r s i t y  o f  Man i  toba,  Winnipeg,  
M a n i t o b a  R3T 2N2, Canada.  (J .  o f  W i l d l i f e  Diseases, 19, 1 ,  
10-15, 1983). Code 9-0. 

8. COMMUN I CAT ION 

NEW BOOKS: 

LABORATORY METHODS OF THE FEED QUALITY ESTIMATION 
IN FUR BREEDING. V.A. Berestov,  G.S. T a r a n o v .  
Code 7-8-1 4-M-F-0. 

BLOOD PHAGOCYTIC REACTIONS I N  MINK AND POLAR FOX 
(COMPARAT IVE CHARACTER IZAT ION).  L. Nauka .  Code 3- 
14-M-F 

RATIONAL MEANS OF FEEDING A BASIC MINK HERD. I .A .  
Samkov. Code 6-M. 

KANINCHEN KRANKHEITEN. F r i e d r i c h  K n o r r ,  U l f  D. Wenzel, 
~ u n t e r  A l b e r t .  Code 9-0. 

ILTISSE - ZUCHT UND HALTUNG. B.  Sacher.  Code 12- 
13-14-0. 

LETTERS TO THE EDITOR. 



3e CONGRES INTERNATIONAL S C I E N T I F I Q U E  
SUR LA PRODUCTION DES ANIbIAUX A FOURRURE 

. 3 r d  INTERNATIONAL S C I E N T I F I C  COlVGRESS 
I N  FUR AlVIMAL PRODUCTION 

25, 26, 27 avril 1984, V e r s a i l l e s ,  F r a n c e  

NOTES 

SCIENTIFUR,  VOL. 8, NO. 1 ,  1984. 

We hope t h a t  you  w i l  excuse the  d e l a y  a n d  t h e  l a y  ou t  of t h i s  i ssue  o f  

SCIENTIFUR. The  i n s t i t u t e  h a s  inc reased  t he  s t a f f  o f  a u t h o r s  w i t h o u t  t h i n k -  

i n g  abou t  t h e  t y p i n g .  As ass i s tance  f o r  E l l e n  i n  p r e p a r i n g  t he  j o u r n a l  

we t he re fo re  h a v e  pu rchased  a  T y p e w r i t e r  V ideo System, b u t  a t  f i r s t  such  

a  system i s  no t  v e r y  h e l p f u l ,  a t  the  same t ime  i t  cannot  l i v e  u p  to  o u r  

i n tens ions  r e g a r d i n g  t he  l a y  ou t ,  w h i c h  we h a v e  used  d u r i n g  the  l a s t  yea rs .  

There fo re ,  we s t i l  l  hope t o  get  1000 s u b s c r i b e r s ,  so t he recan  b e  economica l  

b a s i s  f o r  p r i n t i n g  SC IENT IFUR i n  a p ro fess iona l  w a y .  

I t  i s  s t i m u l a t i n g  t o  see t h a t  a n  i n c r e a s i n g  number  o f  a u t h o r s  p r o v i d e  u s  

w i t h  s r i g i n a l  r e p o r t s  f o r  p u b l i c a t i o n  i n  SCIENTIFUR - a l s o  f o r  these a u t h o r s  

we feel t h a t  i t  c o u l d  b e  a n  advance  i f  o u r  p r o d u c t  c a n  b e  some more p r o -  

f ess iona l .  

You w i l l  r e c e i v e  t h i s  f i r s t  i ssue  of  Volume 8 j u s t  be fo re  t he  3 r d  I n t e r -  

n a t i o n a l  

S c i e n t i f i c  Congress i n  F u r  An ima l  P roduc t i on .  We a r e  s o r r y  t h a t  we a r e  

no t  a b l e  t o  b r i n g  t he  congress programme, b u t ,  hope fu l  l y ,  a f t e r  t he  congress  

we shoul  d  b e  a b i e  t o  b r i n g  i n t e r e s t i n g  i n f o r m a t i o n  f o r  SC I €NT I FUR'S r e a d e r s .  

I n  t he  meant ime we a r e  l o o k i n g  f o r w a r d  t o  mee t i ng  - h o p e f u l l y  - the  m a j o r i t y  

of s c i e n t i s t s  i n  o u r  spec ia l  f i e l d  i n  wonde r fu l  P a r i s  l a t e  A p r i l  1984. 

We r e g r e t  v e r y  much t h a t  t he  pPoduct ion o f  t h e  INDEX i s  s t i l l  d e l a y e d  - 

a n d  to  such  a n  e x t e n t  t h a t  we w i l l  no t  b e  a b l e  t o  p resen t  i t  f o r  t h e  P a r i s  

Congress. 

We a r e  a l s o  s o r r y  t h a t  we h a v e  no t  ye t  r e c e i v e d  i n f o r m a t i o n  about  t he  York  



Conference a n d  o ther  impor tan t  - more a n d  less - i n t e r n a t i o n a l  meet ings 

r e g a r d i n g  f u r  an ima l  p roduct ion .  I  t  looks l i k e  o ther  people a l so  a r e  v e r y  

busy .  

A lo t  of books about  f u r  an imal  p roduct ion  a r e  produced a l l  over  the wor ld .  

Under Commun i c a t i o n  we i nt roduce some of them. 

F i n a l l y  we wan t  to  t hank  a l l  the subsc r ibe rs  bo th  f o r  accept ing  the  i n -  

c reas ing  of the  subsc r ip t i on  p r i c e  a n d  f o r  send ing  the payment v e r y  prompt.  

See you i n  P a r i s .  

Best r e g a r d s  

8 
Gunnar J ~ r g e n c e n  

ed i t o r  

TRIANON PALACE HOTEL 
1, Boulevard de la Reine 

TéI. : 950.34.1 2 78000 VERSAILLES Télex: 698863 

A la lisiere du Domaine National de Versailles, h proxi- 
mit6 immediate du Chateau et des deux a Trianons m, 
dans un parc fleuri de 5 hectares aux arbres centenaires, 
fut Bdifie, de 1909 a 1911, par I'architecte Sergent, sur 
I'emplacement d'un ancien couvent de Capucins, le 
U Trianon Palace Hôtel æ .  



O r i g i n a l  R e p o r t .  

DIGESTIVE ENZYME A C T I V I T Y  I N  MINKS AND POLAR FOXES. 

1 .  SPECIFIC CHARACTERISTICS OF ENZYME A C T I V I T Y .  

V . A .  B e r e s t o v ,  V . M .  O l e i n i k ,  I n s t i t u t e  o f  B i o l o g y ,  Academy o f  

S c i e n c e  o f  t h e  USSR, K a r e l i a n  Branch ,  P u s h k i n s k a y a  11 

P e t r o z a v o d s k ,  185610 ,  USSR. 

The dependence o f  d i g e s t i v e  enzyme a c t i v i t y  on t h e  an imal  

s p e c i e s  and f e e d  t y p e  i s  i l l u s t r a t e d  i n  many i n v e s t i g a t i o n s  

( 7 , 9 ,  e . a . ) .  However, most of  t h e '  d a t a  i s  r e l a t e d  t o  s p e c i e s  

e a t i n g  v e g e t a b l e  and  mixed f e e d .  But f u r - b r e e d e r s  a r e  v e r y  

i n t e r e s t e d  i n  t h e  works  on t h e  d i g e s t i o n  o f  c a r n i v o r o u s  a s  t h e y  

i n c l u d e  most o f  t h e  o b j e c t s ,  b r e e d i n g  on f u r  f a r m s  (2), s i n c e  

t h e  r e s u l t s  o b t a i n e d  on  one s p e c i e s  c a n  n o t  be  a l w a y s  t r a n s f e r e d  

t o  o t h e r s  ( 1 , 7 ) .  I n  t h e  p r e s e n t  s t u d y  we have  per formed 

c o m p a r a t i v e  i n v e s t i g a t i o n  on p r o t e o l y t i c  and a r n y l o l y t i c  

a c t i v i t i e s  i n  t h e  d i g e s t i v e  t r a c t  o f  minks and  p o l a r  f o x e s  - 

c a r n i v o r o u s ,  r a t s  - omnivorous  and r a b b i t s  - h e r b i v o r o u s .  

M a t e r i a l  and methods .  

The i n v e s t i g a t i o n s  were  made on 6  months  o l d  minks  ( M u s t e l a  

v i s o n  S c h r . )  and  p o l a r  f o x e s  (Alopex  l a g o p u s  L .  on s e x u a l  

m a t u r e  male Wistar rats  and  on 5 months  o l d  r a b b i t s  o f  

c h i n c h i l l a  r a c e .  Minks and  f o x e s  were  f e e d  w i t h  m e a t - f i s h  

p a s t e - l i k e  d i e t  w i t h  t h e  f o l l o w i n g  c o n t e n t  o f  t h e  d i g e s t i v e  

s u b s t a n c e s  ( g  p e r  1 0 0  k c a l ) :  p r o t e i n  7 . 5 - 9 . 0 ,  f a t  2 .8 -4 .2 ,  

c a r b o h y d r a t e  6 . 2 - 8 . 5 .  The same d i e t  was g i v e n  t o  t h e  

e x p e r i m e n t a l  g roup  o f  ra ts  d u r i n g  10-12 d a y s .  C o n t r o l  ra ts  and 

r a b b i t s  were b r e e d e d  on g r a i n  d i e t .  

I n  e v e r y  g roup  6 i n d i v i d u a l s  were  s t u d i e d :  3 m a l e s  and 3 



fe rna les ,  e x c e p t  r a t s ,  where on ly  males  were i n v e s t i g a t e d .  The 

anirnals  were k i l l e d  i n  14-20 hours  a f t e r  l a s t  f e e d i n g .  I n  one 

experirnent  rninks and p o l a r  f o x e s  were k i l l e d  i n  1 hour  a f t e r  

f e e d i n g .  

P e p s i n  a c t i v i t y  ( E C  4 . 4 . 1 )  w a s  deterrnined i n  t h e  stomach c o n t e n t  

and rnucosa, t o t a l  p r o t e o l y t i c  a c t i v i t y  ( E C  3 . 4 . 2 1 .  ) and arnylase 

a c t i v i t y  ( E C  3 . 2 . 1 .  ) were deterrnined i n  t h e  p a n c r e a s  and i n  t h e  

chyrne and rnucosa o f  t h e  smal1 i n t e s t i n e .  

P r o t e o l y t i c  a c t i v i t y  w a s  de termined a c c o r d i n g  t o  Anson w i t h  sorne 

r n o d i f i c a t i o n s ,  a m y l o l y t i c  one - a c c o r d i n g  t o  Smi th ,  Roe, i n  

rnicromodif i c a t i o n .  P r o t e i n  was de t e rmined  a c c o r d i n g  t o  Lowry . 
The a c t i v i t y  w a s  e x p r e s s e d  i n  rnicrornoles o f  t y r o s i n e  o r  

r e s p e c t i v e l y  i n  mg o f  s t a r c h  p e r  1 hour  c o n v e r t e d  t o  1 mg of  

p r o t e i n .  

R e s u l t s  and d i s c u s s i o n .  

High p e p s i n  a c t i v i t y  i s  mentioned i n  t h e  stomach c o n t e n t  o f  

f a s t i n g  rninks and p o l a r  f o x e s .  I t  r e d u c e s  s h a r p l y  i n  1 hour  

a f t e r  t h e  f e e d i n g  ( T a b l e  1 ) .  T h i s  d e c r e a s e  is caused  by t h e  

d i l u t i o n  o f  g a s t i c  j u i c e  w i t h  t h e  f e e d  and i s  connec ted  w i t h  t h e  

Tab le  1 .  P e p s i n  a c t i v i t y  i n  t h e  stornach. 

Degree of  Anirnal 
s a t u r a t i o n  s p e c i e s  

Con ten t  Mucosa 

F a s t i n g  Mink 21.5922.89" 34.7522.82 

P o l a r  f o x  20.0922.68 47.8723.25 

c o n t r o l  7 .7720.82  24.5020.90 
R a t  

exper iment  6 .3420.71  27.2821.20 

Rabbi t 13 .5621.08  24.7020.81 

Fed Mink 3 .9220 .33  37.8523.54 

P o l a r  f o x  0 .9720.15  49.0924.58 

x  - Mean 2 SE o f  t h e  rnean. 



t h e  method of  c a l c u l a t i o n  c o n v e r t e d  t o  1 mg o f  p r o t e i n .  The 

f e e d  e n t r a n c e  i n  s tomach i n c r e a s e s  pH of  t h e  c o n t e n t  ( i n  mink - 

5 . 2  - 0 . 2 0 ,  i n  p o l a r  f o x  - 6 . 4 - 0 . 0 5 ) .  T h e r e f o r e ,  n u t r i e n t  hy- 

d r o l y s i s  i n  t h e  stoinach c a v i t y  i s  mainly c o n c e n t r a t e d  i n  t h e  

premucosal  l a y e r  and d i r e c t l y  i n  t h e  mucose s u r f a c e ,  where 

a n i m a l s  have h i g h  c o n c e n t r a t i o n  o f  p e p s i n  (Tab le  1 )  and where pH 

meaning may be low i . e .  o p t i m a l  f o r  p e e p s i n  a c t i v i t y  ( 3 )  even i f  

pH of  t h e  c o n t e n t  i s  h i g h .  V a r i o u s  g a s t r o  i n t e s t i n a l  p r o t e a s e s  

h a v i n g  a c t i v e  optimums i n  wide range  o f  pH can  p l a y  impor tan t  

r o l e  i n  t h e  d i g e s t i o n .  The p r e v i o u s  d a t a  on t h e  p r e s e n c e  of  

s i g n i f i c a n t  amount o f  h y d r o l y s i s  p r o d u c t s  of p r o t e i n  i n  t h e  

stomach c o n t e n t  o f  t h e  f u r - b e a r i n g  an ima l s  i n d i c a t e s  t h e  

i n t e n s i v e  h y d r o l y s i s  i n  i t  ( 6 ) .  However, u s e  o f  t h e  a c i d -  

i f i c a t e d  f e e d s  would p o s s i b l y  promote e f f e c t i v e  d i g e s t i o n  i n  

s tomach.  

Comparison of t h e  peps inogen c o n t e n t  i n  mucosa r e v e a l s  t h e  

s p e c i f i c  c h a r a c t e r i s t i c s .  I n  c a r n i v o r o u s  i t  i s  h i g h e r  than  i n  

rats  and r a b b i t s  ( P S  0 . 0 0 1 ) .  P r o t e i n  i n c r a s e  i n  t h e  d i e t  c a u s e s  

t h e  r a i s e  of  t h e  peps inogen  l e v e l  i n  rats on 43% ( P  5 0 . 1 ) .  I t  

w a s  r e p e a t e d l y  marked i n  t h e  p r e v i o u s  s t u d i e s .  A n t r i v i a l  i s  t h e  

f a c t  o f  t h e  lower  peps inogen  c o n c e n t r a t i o n  i n  mink mucosa i n  

comparison w i t h  t h e  p o l a r  f o x ,  as t h e  f i r s t  a r e  more t y p i c a l  

c a r n i v o r o u s  ( 7 ) .  We t h i n k  t h a t  t h e  d i f f e r e n c e s  i n  f e e d i n g  f o r  

minks and p o l a r  f o x e s  a r e  r e v e a l e d  h e r e .  A s  t h e  l e a s t  need more 

f e e d i n g  t h a t  t h e  f i r s t  s o  more o f  i t s  mass c o r r e s p o n d  t o  t h e  

mucosa u n i t  and s o  peps inogen c o n t e n t  must be h i g h e r  f o r  t h e  

e f f e c t i v e  d i g e s t i o n .  I t  i s  conf i rmed by o u r  r e s u l t s .  Feed 

f i l l i n g  of  t h e  s tomach h a s  n o t  c o n s i d e r a b l e  i n f l u e n c e  on t h e  

peps inogen c o n t e n t  i mucosa ( T a b l e  l ) ,  t h a t  is  why t h i s  index  i s  

c o n v e n i e n t  i n  t h e  compara t ive  s t u d i e s .  

P a n c r e a s .  The change o f  ra ts  d i e t  i n f l u e n c e d  g r e a t l y  on t h e  

enzyme c o n t e n t  i n  p a n c r e a s  t i s s u e  ( T a b l e  2 , 3 ) :  p r o t e o l y t i c  

c o n c e n t r a t i o n  i n c r e a s e d ,  amylase c o n c e n t r a t i o n  d e c r e a s e d  and t h e  

a l t e r a t i o n  of  t h e  l a t t e r  w a s  more e x p r e s s e d .  S p e c i f i c  

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



T a b l e  2 .  P r o t e o l y t i c  a c t i v i t y  i n  p a n c r e a s  a@ s m a l l  i n t e s t i n e .  
7 .  

D e g r e e  o f  Animal J e  junum I l e u m  
s a t u r a t i o n  1 s p e c i e s  1 Pancreas chyrne mucosa I c h y m e  mucosa 

~~- p 

F a s  t i n g  Mink 51.2323.52  4.53'0.50 

P o l a r  f o x  44.2922.17 3.98'0.62 

Rat c o n t r o l  38.32'2.84 7.82'0.83 

e x p e r i m .  54.29'3 .O0 7.7620.67 

Rabbi t 32.74'2.67 5 . 6 2 ' 0 . 7 6 ~  

Fed Mink - 7.5520.71  

P o l a r  f o x  1 0 . 0 5 ~ 0 . 9 0 ~  

* - d i f f e r e n c e  be tween  j e j u n u m  and  i l e u m  is s i g n i f i c a n t  a t  5% l e v e l  ( P i 0 . 0 5 ) .  

T a b l e  3 .  A m y l o l y t i c  a c t i v i t y  i n  p a n c r e a s  a n d  s m a l l  i n t e s t i n e .  

Animal s p e c i e s  P a n c r e a s  J e  junum I l eurn 
I I chyrne mucosa I chyme mucosa 

Mink 163.9657 .o1  65.56'8.67 6 .8820.65  72.80'4.31 6 .89z0 .67  

P o l a r  f o x  261.24'12.15 69.57'7.68 9 . 8 9 5 0 . 9 3 ~  52.99'4.10 5 . 9 4 z 0 . 5 4 ~  

Rat  c o n t r o l  4 3 8 . 7 6 t 1 0 . 1 8  331 .33534.61  52.38'1.14 360.28'44.83 52.99'0.73 

e x p e r i m e n t  233.99'9.32 185.54'31 . 9 0  42.92'3.24 251.70'29.47 41.14'3.64 

R a b b i  t 694.07'18.00 289 .48227.70  28.00'2.35 399 .70175.84  26.14'2.54 

* - d i f f e r e n c e  be tween  j e j u n u m  a n d  i l e u m  i s  s i g n i f i c a n t  a t  5% l e v e l  ( P <  0 . 0 5 ) .  

a c t i v i t y  ( P  5 0 . 0 0 1 ) ,  however a c c o r d i n g  t o  t h e  c o n t e n t  of 

p r o t e o l y t i c  proenzymes i n v e s t i g a t e d  a n i m a l s  l i n e d  up i n  t h e  

f o l l o w i n g  sequence:  mink, p o l a r  f o x ,  r a t ,  r a b b i t ,  a l t h o u g h  t h e  

s i g n i f i c a n c e  o f  t h e  d i f f e r e n c e s  between s p e c i e s  w a s  n o t  l a r g e  

( P 5  0 . 2 ) .  

S p e c i f i c  d i f f e r e n c e s  were even b e t t e r  e x p r e s s e d  i n  t h e  com- 

p a r i s o n  o f  c o e f f i c i e n t  v a l u e s  which e x p r e s s e d  t h e  r a t i o  of 

a m y l a s e / p r o t e a s e  a c t i v i t i e s  ( T a b l e  4 ) .  I n  t h i s  c a s e  t h e  

d i f f e r e n c e  i s  l a r g e  even i n  c a r n i v o r o u s .  Our d a t a  d i f f e r e d  

s l i g h t l y  from t h o s e  o b t a i n e d  by Krogdahl & Holm ( 5 ) ,  p o s s i b l y  i t  
w a s  connected  w i t h  t h e  d i e t  u sed .  

Smal1 i n t e s t i n e  The g r e a t  i n d i v i d u a l  var iabi l i ty  o f  t h e  enzyme 

a c t i v i t y  is  obse rved  i n  t h e  s m a l l  i n t e s t i n e  chyme ( T a b l e  2 , 3 )  

and we t h i n k  t h a t  i t  i s  connected  w i t h  v a r i o u s  s p e e d  o f  t h e  f e e d  



T a b l e  4 .  C o r r e l a t i o n  o f  a m y l o l y t i c  a n d  p r o t e o l y t i c  a c t i v i t y  i n  p a n c r e a s  a n d  s m a l l  i n t e s t i n e .  

( a m y l a s e / p r o t e a s e s )  . 
J e  junum I l e u m  

Animal s p e c i e s .  I Pancreas 1 c h y m e  rnucosa 1 chyme rnucosa 

Mink 3 . 2 0  1 4 . 4 7  2 .17  13.81 2 .09  

P o l a r  f o x  5 . 9 0  1 7 . 4 8  3 . 9 1  17 .04  2 .69  

R a t  c o n t r o l  1 1 . 4 5  42 .37  15 .97  2 4 . 3 6  1 3 . 9 4  

e x p e r i m e n t  4.31  2 3 . 9 1  1 1  .O3 1 3 . 4 6  1 0 . 9 7  

Rabbi  t 2 1 . 2 0  5 1 . 5 1  36 .84  41 .90  3 3 . 5 1  

d i g e s t i o n .  The s p e c i f i c  d i f f e r e n c e s  may be r e v e a l e d  u s i n g  t h e  

comparison of  t h e  c o e f f i c i e n t  mentioned above  a ab le 4 ) .  I t  i s  

s m a l l e r  i n  f u r - b e a r i n g  a n i m a l s ,  i n t e r m e d i a t e  i n  rats and t h e  

h i g h e s t  i n  r a b b i t s .  More c e r t a i n  r e s u l t s  were o b t a i n e d  by 

d e t e r m i n a t i o n  o f  t h e  d i g e s t i v e  enzyme a c t i v i t y  i n  t h e  smal1 

i n t e s t i n e  mucosa ( T a b l e s  2 ,  3 ) .  I n v e s t i g a t i o n  of t h e  membrane 

d i g e s t i o n ,  which p l a y s  t h e  main r o l e  i n  t h e  f i n a l  s t a g e s  o f  

n u t r i e n t s  h y d r o l y s i s  ( 1 0 )  w a s  n o t  t h e  purpose  of o u r  s t u d y ,  s o  

o u r  d a t a  r e f l e c t  o n l y  t h e  a c t i v i t y  of  p a n c r e a t i c  enzymes, 

abso rbed  on t h e  e n t e r o c i t e  s u r f a c e .  T h e r e f o r e ,  t h e  a c t i v i t y  

s t u d i e d  c o r r e s p o n d s  i n  g e n e r a l  t o  t h e  p a n c r e a s  a c t i v i t y  a l t h o u g h  

t h e r e  a r e  some u n p a r a l l e l i t y  i n  proenzyme c o n t e n t  and i n  t h e  

a c t i v i t y  o f  t h e  c o r r e s p o n d i n g  enzymes i n  v a r i o u s  s p e c i e s .  

For  example ,  minks and p o l a r  f o x e s  had lower p r o t e o l y t i c  a c t i v i -  

t y  i n  mucosa t h a n  c o n t r o l  r a t s ,  a l t h o u g h  t h e  r a t i o n  i n  t h e  pan- 

c r e a s  w a s  i n v e r s e .  However, t h e  a v a i l a b l e  d a t a  r e p o r t e d  t o  be  

much h i g h e r  p e p t i d a s e  a c t i v i t y  i n  t h e  s m a l l  i n t e s t i n e  mucosa o f  

mink as compared t o  t h e  r a t  ( 8 )  e n a b l e  u s  t o  conclude  t h a t  t h e  

f i r s t  have i n  g e n e r a l  more e f f e c t i v e  p r o t e i n  h y d r o l y s i s .  

Our i n v e s t i g a t i o n s  r e v e a l e d  s p e c i f i c  f e a t u r e s  i n  t h e  d i g e s t i o n  

of  f u r - b e a r i n g  a n i m a l s :  minks and p o l a r  f o x e s .  They a r e :  h i g h  

p e p s i n  a c t i v i t y  i n  t h e  s tomach c o n t e n t  and mucosa, h i g h  

proenzyme c o n c e n t r a t i o n  of  p r o t e a s e s  and low one o f  amylase i n  

t h e  p a n c r e a s ,  low a m y l o l y t i c  a c t i v i t y  and moderate  p r o t e o l y t i c  

o n e s  i n  small i n t e s t i n e .  

Enzymatic  s t a t u s  depends g r e a t l y  on t h e  f e e d  type  s i n c e  t h e  r a t s  

which g e t  m e a t - f i s h  f e e d  have i n d i c e s  s imi lar  t o  t h o s e  o f  t h e  



fur-bearing animals. Low proteolytic activity in the smal1 

intestine mucosa is possibly connected with the domestication of 

fur-bearing animals (4) and with the gradual adaptation of 

digestive system to the lowering o£ the diet protein component 

during their breeding. 
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O r i g i n a l  Repor t .  

DIGESTIVE ENZYME A C T I V I T Y  I N  MINKS AND POLAR FOXES. 

2. PROTEOLYTIC AND AMYLOLYTIC ACTIVITIES I N  THE 

DIGESTIVE TRACT OF FUR-BEARING ANIMALS 

D U R I N G  POSTNATAL DEVELOPMENT. 

V . A .  B e r e s t o v ,  V . M .  O l e i n i k ,  I n s t i t u t e  of  B i o l o g y ,  Academy of 

Sc ience  of  t h e  USSR, K a r e l i a n  Branch,  Pushk inskaya  1 1 ,  

P e t r o z a v o d s k ,  185610,  USSR. 

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

m a m m a l s  were s t a t e d  on r a t s  and dogs ( 1 0 ) .  However, t h e  

s p e c i f i c i t y  of  t h i s  p r o c e s s  g i v e s  no r e a s o n s  f o r  t h e  f r e e  

t r a n s f e r  of  t h e  r e s u l t s ,  o b t a i n e d  on one s p e c i e s  t o  a n o t h e r  ( 5 ) .  

The d i g e s t i o n  i n  k i t s  o f  f u r  b e a r i n g  a n i m a l s  w a s  n o t  s t u d i e d  y e t  

and i n v e s t i g a t i o n  made on t h i s  d i r e c t i o n  w i l l  o f  c o u r s e  promote 

t h e  e f f e c  t i v e n e s s  of  t h e  you th  f e e d i n g  d u r i n g  i n t e n s i v e  growth 

and development ( 1 ) .  I n  t h i s  work p e p s i n  a c t i v i t y  i n  t h e  stomach 

c o n t e n t  and mucosa, t o t a l  p r o t e o l y t i c  and a m y l o l y t i c  a c t i v i t y  i n  

t h e  p a n c r e a s ,  chyme and s m a l 1  i n t e s t i n e  mucosa d u r i n g  p o s t n a t a l  

development of  minks and p o l a r  f o x e s  were s t u d i e d .  

M a t e r i a l s  and methods.  

The s t u d i e s  were per formed on minks and p o l a r  f o x e s  f e d  w i t h  

common d i e t  w i t h  t h e  f o l l o w i n g  c o n t e n t  o f  d i g e s t i v e  s u b s t a n c e s ,  

f o r  minks ( g  p e r  100 k c a l ) :  p r o t e i n  - 8 . 1 - 9 . 0 ,  f a t  - 4.6-5 .2 ,  

c a r b o h y d r a t e  - 4 . 0  and f o r  p o l a r  f o x e s :  p r o t e i n  - 7 .5 -8 .5 ,  f a t  - 

4 . 2 - 4 . 7 ,  c a r b o h y d r a t e  - 5 .5 .  With t h e  m a t u r a t i o n  f a t  amount i n  

t h e  d i e t  w a s  lowered  w i t h  t h e  i n c r e a s i n g  i n  c a r b o h y d r a t e s  amount 



as i t  i s  a c c e p t e d  i n  fu r - f a rms  ( 4 ) .  D i g e s t i v e  enzymes a c t i v i t y  

is  s t u d i e d  i n  1 hour  a f t e r  t h e  f e e d i n g  i n  3 5 - ,  60-  and 1 8 0  days 

o l d  an ima l s  and i n  4  - 1 4  h o u r s  a f t e r  t h e  f e e d i n g  i n  1 5 - ,  25- ,  

60 -  and 1 8 0  days  o l d  a n i m a l s .  6  an ima l s  were s t u d i e d  i n  every  

expe r imen t .  Methods of d i g e s t i v e  enzyme a c t i v i t y  e s t i m a t i o n  a r e  

i n d i c a t e d  i n  t h e  p r e v i o u s  r e p o r t .  The a c t i v i t y  w a s  e x p r e s s e d  i n  

micromoles  of t y r o s i n e  o r  r e s p e c t i v e l y  i n  mg o f  s t a r c h  p e r  1 

h o u r  c o n v e r t e d  t o  1 mg of p r o t e i n .  

R e s u l t s  and d i s c u s s i o n .  

I n  1 hour  a f t e r  t h e  f e e d i n g  pH i n  t h e  stomach c o n t e n t  o f  t h e  

whelp w a s  lower t h a n  i n  t h e  a d u l t  ( P  5 0 , 0 0 1 ) .  I t  i s  caused  by 

t h e  consumption o f  l e s s e r  amounts of f e e d  w i t h  h i g h  pH i n  t h e  

Table  1. Peps in  a c t i v i t y  i n  s tomach.  

Degree of  ( Animal 1 Age I Content  1 Mucosa 

s a t u r a t i o n  \ s p e c i e s  1 days  1 1 

Fed 

P o l a r  

Fox 

Fas  t i n g  Mink 1 5  6 , 8 7  + 0 , 7 1  9 . 0 9  + 0 . 7 2 *  

2 5  7 , 9 7  - + 0 , 8 0 *  1 4 , 0 8  + 0 , 7 0 *  

6 0  5 7 , 9 7  + 6 , 4 7 *  2 0 , 0 6  + 0 , 6 9 3 k  

180 2 1 , 5 9  - + 2 , 8 9 *  3 4 , 7 5  - + 2 , 8 2 *  

1 5  4 , 0 7  + 0 , 2 7 *  5 , 0 2  + 0 , 2 5 *  

2 5  2 8 , 5 0  - + 2 , 9 7 *  13,88 - + 0 , 7 0 *  

6 0  9 5 , l O  - + 1 1 , 8 2 *  3 8 , 9 8  + 3 , 5 3 *  

180 2 0 , 0 9 +  - 2 , 6 8 *  4 7 , 8 7  - + 3 , 2 5 *  

3 5  3 , 8 2  - + 0 , 4 5 *  1 7 , 9 4  - + , o 8  

6 0  2 , 7 8  + 0 , 1 9 *  1 9 , 3 0  - + 2 , 4 1 4 +  

1 8 0  3 , 9 2  + 0 , 3 3 *  3 7 , 8 5  - + 3 , 5 4 *  

P o l a r  3 5  2 , 5 0  - + 0 , 4 4  . 3 5 , 8 0  + 3 , 6 0  

Fox 6 0  2 , 2 6  - + 0 , 2 4 *  4 3 , 9 0  y + 4 , 7 2  

180 0 , 9 7  - + 0 , 1 0 *  4 9 , 0 9  - + 4 , 5 8  

* - d i f f e r e n c e  between t h e  a d j a c e n t  age g roups  o f  a n i m a l s  o f  t h e  

Mink 

same s p e c i e s  i s  s i g n i f i c a n t  a t  5% l e v e l .  

b e g i n n i n g .  Peps in  a c t i v i t y  i n  mink whelps d i d  n o t  d i f f e r  g r e a t l y  



from t h a t  o f  t h e  a d u l t s  and i n  p o l a r  f o x  whelps w a s  even  h i g h e r  

( T a b l e  1 )  what i s  a l s o  connected  w i t h  t h e  f e e d  d i l u t i o n  o f  t h e  

c o n t e n t .  Pepsinogen l e v e l  i n  t h e  whelps  w a s  h i g h  enough. So ,  

even 35 days  o l d  an ima l s  have f u n c t i o n a l l y  mature s tomach.  

Peps inogen c o n t e n t  i n  t h e  s tomach mucosa of  f a s t i n g  a n i m a l s  

d i f f e r s  s l i g h t l y  from t h a t  of  f e d  ones  a t  t h e  same a g e .  Dur ing  

mi lk  r e a r i n g  ( 1 5  d a y s )  and e a r l y  mixed f e e d i n g  ( 2 5  d a y s )  s tomach 

l e v e l  o f  pH w a s  s i g n i f i c a n t l y  h i g h e r  t h a n  i n  t h e  2 months o l d  

and a d u l t .  P r o t e o l y t i c  a c t i v i t y  w a s  lower  i n  t h e  c o n t e n t  d u r i n g  

t h e  s u c k l i n g  p e r i o d .  Lowering i n  t h e  p r o t e o l y t i c  a c t i v i t y  o f  

a d u l t s  is  p o s s i b l y  connected  w i t h  a weakening of b a s a l  s e c r e t i o n  

c h a r a c t e r i s t i c  of  c a r n i v o r o u s  ( 7 ) .  G r e a t e r  amounts of peps inogen  

a r e  obse rved  i n  t h e  mucosa a t  t h e  age  o f  25  days  t h a n  a t  t h e  1 5  

days  age  i n  minks,  what p o s s i b l y  i n d i c a t e s  e a r l i e r  development  

of  d e f i n i t i v e  f u n c t i o n  of  t h e i r  s tomach as compared t o  t h a t  o f  

f o x e s .  

Proenzymes c o n t e n t  i n  t h e  p a n c r e a s  i n c r e a s e d  w i t h  age and i t s  

c o r r e l a t i o n  changed ( T a b l e  2 ) .  The most s i g n i f i c a n t  changes  w a s  

obse rved  d u r i n g  t h e  t r a n s i t i o n  t o  t h e  d e f i n i t i v e  f e e d i n g  which 

e f f e c t  on t h e  p a n c r e a s  enzymes which i s  marked by many 

i n v e s t i g a t o r s  ( 6 ,  9 e . a . ) .  A f t e r  t h e  age  o f  2 months i n c r e a s e  i n  

proenzymat ic  c o n t e n t  w a s  n o t  s o  s i g n i f i c a n t  e x c e p t  amylase 

c o n t e n t  i n  p o l a r  f o x e s .  

S p e c i f i c  d i f f e r e n c e s  were b e t t e r  e x p r e s s e d  by t h e  comparison of  

amylase a c t i v i t y  and even more by comparison of  t h e  c o e f f i c i e n t  

which forms enzyme c o r r e l a t i o n  ( T a b l e  2 ) .  I n  f u r - b e a r i n g  a n i m a l s  

as w e l l  as i n  t h e  o t h e r  an ima l  s p e c i e s  ( 6 )  t h e  enzyme 

c o r r e l a t i o n  d u r i n g  m i l k  d i e t  d i f f e r s  s l i g h t l y .  S i g n i f i c a n t  

changes  t a k e  p l a c e  under  t h e  i n f l u e n c e  o f  d e f i n i t i v e  f e e d .  

Amyloly t ic  a c t i v i t y  i n  minks and p o l a r  f o x e s  chyme ( T a b l e  3 )  had 

a  tendency t o  i n c r e a s e  w i t h  t h e  growth  o f  a n i m a l s ,  however t h e  

age t endency  w a s  p o s s i b l y  masked under  t h e  i n f l u e n c e  o f  some 

o t h e r  f a c t o r s  ( 8 ) .  



Tab le  2. Enzyme a c t i v i t y  i n  t h e  p a n c r e a s .  

Animal l Age days  I P r o t e a s e s  I Amy l a s e  Amylase 

s ~ e c i e s  I p r o t e a s e s  

Mink 

P o l a r  15 19.55 5 0.36" 26.14 5 2.13 1.33 

f o x  25 25.11 - 1.28* 30.66 2 0.73" 1.22 + 

60 42.73 2 1.63 109.10 i 6.48" 2.55 

180 44.29 2 2.17 261-24 2 12.15" 5.90 - 
* )  D i f f e r e n c e s  between t h e  a d j a c e n t  age  g r o u p s  o f  a n i m a l s  o f  t h e  

same s p e c i e s  i s  s i g n i f i c a n t  a t  5% l e v e l .  

Tab le  3. Amyloly t ic  a c t i v i t y  i n  s m a l 1  i n t e s t i n e  chyme. 

Animal I A g e d a y s  1 J e  junum 1 I leum 
s p e c i e s  

Mink 

P o l a r  

f o x  



I n  one hour  a f t e r  t h e  f e e d i n g  p r o t e o l y t i c  a c t i v i t y  i n  t h e  small 

i n t e s t i n e  chyme o f  t h e  p o l a r  f o x e s  whelps w a s  lower  t h a n  t h a t  of 

t h e  a d u l t s  ( T a b l e  4 ) ,  t h e  age d i f f e r e n c e s  of minks were n o t  

obse rved .  

Table  4 .  P r o t e o l y t i c  a c t i v i t y  i n  s m a l l  i n t e s t i n e  chyme. 

Degree o f  ( Animal I Age I Jejunum 1 Ileum 
s a t u r a t i o n  s p e c i e s  days  

F a s t i n g  Mink 

P o l a r  

f  ox 

Fed Mink 

P o l a r  

f o x  

- - --- 

* )  d i f f e r e n c e  between jejunum and i leum is s i g n i f i c a n t  a t  10% l e v e l .  

The p r o x i m o - d i s t a l  g r a d i e n t  i n  p r o t e o l y t i c  a c t i v i t y  was d e t e c t e d  

i n  a l l  a n i m a l s .  The i n c r e a s e  i n  p r o t e o l y t i c  a c t i v i t y  w i t h  age 

took p l a c e  i n  f a s t i n g  a n i m a l s  a l s o .  Some l o w e r i n g  o f  i t  i n  

a d u l t s  is  connec ted  w i t h  t h e  p r e s e n c e  o f  u n d i g e s t e d  f e e d  remains  

i n  t h e  chyme and p o s s i b l y  w i t h  weaker b a s a l  s e c r e t i o n .  

The d i s t i n c t  i n c r e a s e  i n  d i g e s t i v e  enzyme a c t i v i t y  w i t h  age took 

p l a c e  when s t u d y i n g  mucosa homogenates ( T a b l e s  5 ,  6 ) ,  a l t h o u g h  

even h e r e  t h i s  i n c r e a s e  d i d  n o t  c o i n c i d e  w i t h  t h e  proenzyme 

c o n t e n t  i n  p a n c r e a s .  



Table 5. Proteolytic activi ty in small intestine mucosa. 

Degree of ( Animal 1 Age I Jejunum 1 Ileum 

saturation I species 1 days I 1 

Fasting Mink 15 

25 

60 

180 

Polar 15 

f ox 25 

60 

180 

Fed Mink 35 1,58 + 0,26 1,60 + 0,21 - 
60 0,47 + 0,05* 1,04 - + 0,05* 
180 1,94 - + 0,14* 2,60 - + 0,19* 

Polar 35 1,34 + 0,08 - 1,70 + 0,25 
f ox 60 1,13 + 0,09 - 1,18 - + 0,05 

180 1,37 + 0,11* 2,50 + 0,15* 

Table 6. Amylolytic activity in small intestine mucosa. 

Animal Age days I Je junum I Ileum 

species 

Mink 15 4.83 + 0.48 
W 4.96 + 0.46 

Polar 15 

fox . . .25 
60 

180 

* - difference between jejunum and ileum is significant at 5% 



I n  t h e  f e d  an ima l s  p r o t e o l y t i c  a c t i v i t y  i n  s m a l l  i n t e s t i n e  

mucosa a t  t h e  age of  35 days  w a s  comparable w i t h  a d u l t  a c t i v i t y  

and a t  t h e  age of  2  months i t  d e c r e a s e d .  The p r o x i m o - d i s t a l  

g r a d i e n t  of  t h e  p r o t e o l y t i c  a c t i v i t y ,  p resence  o f  which w a s  

shown on r a t s  ( 3 ) ,  w a s  marked i n  a l l  age g roups .  I n  f a s t i n g  

a n i m a l s  p r o t e o l y t i c  and a m y l o l y t i c  a c t i v i t i e s  i n c r e a s e d  w i t h  age 

i n  t h e  homogenates o f  t h e  s m a l l  i n t e s t i n e  mucosa, a l t h o u g h  i n  

t h e  a d u l t  an ima l s  p r o t e a s e  a c t i v i t y  d e c r e a s e  t o  some e x t e n t  as 

compared t o  t h e  2 months o l d  a n i m a l s .  The d i s t r i b u t i c n  o f  t h e  

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

i n t e s t i n e  i n  f a s t i n g  a n i m a l s  w a s  o p p o s i t e  t o  t h a t  o f  f e d  a n i m a l s  

e x c e p t  1 5  and 25 days  o l d  mink whelps .  Arnylolytic a c t i v i t y  was 

d i s t r i b u t e d  a l o n g  t h e  small i n t e s t i n e  i n  s imilar  way. 

The i n v e s t i g a t i o n s  c a r r i e d  o u t  a l l o w  u s  t o  c h a r a c t e r i z e  t h e  

d i g e s t i v e  l e v e l  i n  f u r - b e a r i n g  a n i m a l s  a t  t h e  main s t a g e s  o f  t h e  

p o s t n a t a l  development .  The s p e c i f i c  f e a t u r e s  o f  t h e  whelps 

d u r i n g  mi lk  r e a r i n g  a r e  l e s s  e x p r e s s e d .  The enzyme a c t i v i t y  i n  

t h e  main p a r t s  o f  d i g e s t i v e  t r a c t  i s  n o t  h i g h .  I t  i n c r e a s e s  

d u r i n g  t h e  f i r s t  p e r i o d  of  mixed n u t r i t i o n  and development  o f  

d e f i n i t i v e  f u n c t i o n  i n  mink whelps  o c c u r s  more r a p i d l y .  A t  t h e  

age  o f  35 days  a n i m a l s  a r e  a l r e a d y  a b l e  t o  u t i l i z e  t h e  

d e f i n i t i v e  f e e d i n g .  The d i g e s t i o n  of  2  months o l d  whelps  i s  

s imi la r  t o  t h a t  of  a d u l t s  a c c o r d i n g  t o  t h e  main p a r a m e t e r s ,  

a l t h o u g h  t h e  s p e c i f i c  f e a t u r e s  a t  t h a t  age a r e  l e s s  d i s t i n c t i v e  

as compared t o  t h e  6  months o l d  a n i m a l s .  
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Original Report - 

ACTIVITY OF CHOLINE ESTERASIS IN THE BLOOD OF 

FOXES AND MINKS. 

Leon Saba, Institute of Food and Animal. Hygiene, Agricultural 

Academy in Lublin, ul. Akademicka 13, 20-934 Lublin, 

Poland. 

Summary. 

A series of investigations aiming at determining physiological 

level of choline esterasis (E.C. 3.1.1.8.) in whole blood of 18 

black silver-foxes, 60 polar blue foxes and 60 minks, type 

standard were carried out. The designations used in the present 

paper are in accordance with the method of Hestrin in the 

modification by Juszkiewicz. 

Activity of the enzyme stated as a result of the investigations 

ranged 110 6 up to 112 + 5 uM/ml/hr in the blood of - - 
black-silver foxes, 105 + 10 up to 112 + 5 uMUml/hr in the blood - -- 
~f polar blue foxes and 65 + 6 up to 78 + 11 uM/ml/hr in the - - 
bloed of nainks. 

It may be concluded that the activity of cholirie esterasis in 

whole blood of the exarnined animals may be considered 

physiological. 

Introduction. - 

The wide use of phosphorus organic agents in the protection of 

piants and in fighting against infestation diseases of animals 

creates potential dariger of intoxication wi th these compounds. 

The fur-bearing anirnals are very much endangered with 

intoxication with the phosphorous organic compounds. It results 

from the fact that these animals are frequently fed with 

provenders which have been previously treated with the 



phosphorus  o r g a n i c  compounds. A ve ry  good i n d i c a t o r  of  t h a t  

t y p e  of  i n t o x i c a t i o n  i s  the  l e v e l  o f  Ech a c t i v i t y  i n  b lood  and 

o t h e r  t i s s u e s  o f  a n i m a l s  ( 2 ,  4 ,  5 ,  6 ,  7 ,  8  , g ) .  

I n  a c c e s s i b l e  l i t e r a t u r e  no d a t a  c o n c e r n i n g  t h e  l e v e l  o f  c h o l i n e  

e s t e r a s i s  i n  t h e  t i s s u e s  of  f o x e s  and minks c o u l d  be  found.  

Hence,  we have found i t  u s e f u l  t o  c a r r y  o u t  a  s e r i e s  o f  

i n v e s t i g a t i o n s  a iming  a t  d e t e r m i n i n g  t h e  p h y s i o l o g i c a l  l e v e l  o f  

c h o l i n e  e s t e r a s i s  ( E . C .  3 . 1  .l . 8 .  ) i n  whole b l o o d  of  tkiese 

a n i m a l s .  

M a t e r i a l  and methods.  

The i n v e s t i g a t i o n s  were c a r r i e d  o u t  a t  an ima l -b reed ing  farms i n  

t h e  Warsaw p r o v i n c e .  The m a t e r i a l  f o r  t h e  t e s t s  were 18  

b l a c k - s i l v e r  f o x e s ,  60 p o l a r  b l u e  f o x e s  and 60  minks ,  type  

s t a n d a r d .  The g r o u p s  i n c l u d e d  e q u a l  number o f  a n i m a l s  of  b o t h  

s e x e s .  The a n i m a l s  o f  bo th  s p e c i e s  came from t h e  s p r i n g  l i t t e r .  

Both f o x e s  and minks were c l i n i c a l l y  h e a l t h y  and f r e e  o f  any 

i n f e c t i o u s  and p a r a s i  t i c a l  d i s e a s e s .  

The an ima l s  were f e d  w i t h  t r a d i t i o n a l  p a s t y  f e e d  c o n s i s t i n g  of  

f r e s h  meat and f i s h  p rovender s  w i t h  1 2 %  admix tu re  of g r e e n  

f o r a g e .  The f e e d  w a s  complemented w i t h  m i n e r a l  and v i t z m i n  

p remixes .  Animals were f e d  ad l i b .  and had permanent  a c c e s s  t o  

w a t e r .  

The b lood  w a s  t a k e n  t o  a n a l y s i s  from 6 months o l d  a n i m a l s .  The 

a c t i v i t y  o f  c h o l i n e  e s t e r a s i s  was de te rmined  i n  whole b lood of 

t h e  a n i m a l s  by means o f  t h e  method of  H e s t r i n  ( l j  mod i f i ed  by 

J u s z k i e w i c z  and c o l l a b o r a t o r s  ( 3 ) .  

R e s u l t s  and d e s c r i p t i o n  

The e s t i m a t i o n s  o f  t h e  Ech a c t i v i t y  i n  t h e  b l o o d  o f  f o x e s  and 

minks a r e  g i v e n  i n  t a b l e  1 .  The jux taposed  d a t a  show t h a t  t h e  



Table 1. Activity of choline esterasis ( E . C .  3.1.1.8) in whole blood 

of foxes and minks in uM/ml/hr. 

Species Coriscutive Sex Numbe r Range 
yiar of o f' oi‘ X 'S o f: 
investiyatj ons inirnals animals values 

Black-silver males 9 110 T 6 98-114 
fox 1st females 3 112 '5 93-112 

1st 15 108 12 101-126 

Polar blue 
2nd mal es 15 105 10 99-1 24 

f o x  1st 15 110 14 ge,-I 20 females 2nd 107 9 96-115 

1st males 15 69 1 1  52-74 

Mink 
2nd 15 G5 6 51 -69 

standard 1st 15 78 11 71-88 females 2nd 7 4 7 69-83 

activity of choline esterasis in the blood of foxes is higher 

than in the blood of minks. It could also be stated that the 

activity of Ech was greater in the blood of female animals than 

in the blood of male ones. 

Since relatively few animals were taken to tests, the 

differences could not be considered statistically relevant. It 

seems that it would be desirable to prove this tendency on 

greater number of animals. Taking into consideration the stated 

levels of activity and the standard deviation, considerable 

stability of Ech level in the blood of foxes and minks may be 

concluded. 

Lack of bibliographic data in accessible literature concerning 

Ech level in the blood of foxes and minks makes it impossible to 

compare the present results with the results of other 

observations. They may only be compared with the level of the 

enzyme in the blood of other species of farm animals. 

Hence, it may be stated that the level of Ech activity in the 

blood of foxes is very much like the level of Ech in the blood 

of dogs and cattle animals, which is 100 uM/ml/hr, while it is 



c o n s i d e r a b l y  h i g h e r  t h a n  Ech l e v e l  i n  t h e  b lood o f  h e n s ,  r a b b i t s  

and p i g s .  The l e v e l  o f  Ech i n  t h e  b lood  o f  minks i s  q u i t e  c l o s e  

t o  t h a t  o f  r a b b i t s  and h i g h e r  t h a n  t h a t  of  p i g s  ( 3 ) .  

The p r e s e n t e d  r e s u l t s  a r e  r e l e v a n t  from t h e  compara t ive  

p h y s i o l o g i c a l  p o i n t  of view and may be used  by m e d i c a l  and 

v e t e r i n a r y  s e r v i c e  t o  d i agnose  and e s t i m a t e  t h e  s e v e r i t y  o f  t h e  

a n i m a l s  i n t o x i c a t i o n  w i t h  phosphorus  o r g a n i c  compounds. 

C o n c l u s i o n s .  

1. The a c t i v i t y  o f  c h o l i n e  e s t e r a s i s  s t a t e d  on t h e  b a s i s  of 

t h e  performed i n v e s t i g a t i o n s  o f  b l a c k - s i l v e r  f o x e s ,  p o l a r  

b l u e  f o x e s  and minks,  t y p e  s t a n d a r d  may be c o n s i d e r e d  as 

p h y s i o l o g i c a l  norms 

L i  t e r a t u r e .  

1. H e s t r i n ,  S . :  J .  B i o l .  Chem. 1 8 0 ,  249,  1949. 

2 .  F a f f ,  J . :  Acta  P h y s i o l .  P o l .  2 2 ,  685 ,  1972. 

3 .  J u s z k i e w i c z ,  T . ,  Mizak, B . ,  P a l e o l o g ,  A . :  Medycyna Wet. 22. 

303 ,  1966. 

4 .  Xossakowski ,  S . ,  Kujawski ,  J . :  Medycyna Wet. 21 ,  513 ,  1965.  

5 .  Kossakowski ,  S . :  Medycyna Wet. 3 0 ,  400,  1974. 

6 .  Mizak, B . :  Medycyna Wet. 22 ,  6 ,  1966.  

7 .  R u s i e c k i ,  W., Kubikowski,  P . :  Toksykologia  wsp6 lczesna  PZWL, 

Warszawa 1969. 
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9 .  Snow, D . H . :  Aus t .  Ve t .  J .  49.  1 2 0 ,  1973.  

Enjoy your  s t a y  i n  P a r i s .  



SOME BIOCHEMICAL AND HAEMATOLOGICAL VALUES FOR THE BLOOD 

OF NUTRIA (MYOCASTOR COYPUS). 

(Nektere biochemicke a hematologicke hodnoty krve nutrie). 

J. Komarek, SV0 Pardubice, Czechoslovakia. 

The author followed some biochemical and hematologic values and 

values of plasmatic proteins in 67 clinically healthy nutria of 

both sexes aged from 9 months to 2 years. Hematologic values 

were as follows: erythrocytes 5.03 + 0.85, leukocytes 7.71 + 
1.27, hemoglobin 61.65 + 10.87 g/l, hematocrit 0.40 + 0.36, 

neutrophil granulocytes 51.85 + 14.76, lymphocytes 43.95 - + 15.23 
eosinophils 1.85 - + 1.89, monocytes, 2.40 - + 1.84%. Proteins: 

albumins 57.55 - + 5.16%, alpha -globulins 12.41 + 5.50%, alpha 

-globulins 9.26 - + 3.28%, beta-globulins 9.74 - + 4.60%, 

gamma-globulins 11.05 - + 3.52%. Biochemical values: calcium 2.51 

+ 0.28 m mol11 , phosphorus 2.40 + 0.51, magnesium 1.46 + 0.41, 

sodium 146.56 - + 6.53, potassium 6.45 + 1 .l0 mmol/l, CB 61.73 + - - 
3.95 g/l, glucose 4.65 - + 2.52 mmol/l, urea 6.34 + 2.30, 

creatinine 74.79 + 18.38 u mol/l, GOT 0.55 + 0.20 u Kat/l, GPT - 
0.12 + 0.06, GGTP 0.33 + 0.28 u Kat/l, cholesterol 2.25 + 1.21 m - 
mol/l, AF 2.23 + 1.42 u Kat/l. 

Sbornik Vedeckych Praci Ustredniho Statniho Veterinarniho 

Ustavu, 12, 148-152, 1982. 

Author's abstract. 

In CZEC, summaries ENGL, SPAN, RUSS. 



RELATIONSHIPS AMONG HEMOGLOBIN, RELATIVE LIVER WEIGHT 

AND PLASMA ALAT-ACTIVITY IN ALEUTIAN-POSITIVE MINK. 

T. Pekkanen, P. Lindberg, S. Sankari, Dept. of Food Hygiene, 

College of Vet. Med., ~ameentie 57, 00550 Helsinki 55, 

Finland. 

Blood samples obtained from 54 apparently healthy 6-month-old 

mink from the same farm were all positive for Aleutian disease 

by counterimmunoelectrophoresis. The mean haenioglobin concen- 

tration was 18.1 plus or minus 2.1 g/100 ml and mean alanine 

aminotransferase (ALAT) activity was 260 plus or minus 272 IU/1. 

The mean relative liver weight expressed as a percentage of body 

weight was 2.5 plus or minus 0.5 percent. There was significant 

correlation between all three values. The authors conclude that 

Aleutian disease status is a factor that should be considered in 

studies of ALAT, haemoglobin and relative liver weight in mink. 

F i g r c 1. Tlie  relatioiisliip between tlie AI,..\'T-activities a n d  tlie 
Hb-~oncr i i t i o t ior i s  in iiiiiiks positive for Xlcritiari ( l isease by coiintcr- 

iiiiiiiiinoelrctro~~I1~~re~iis. 

Acta Vet. Scand. 23, 4, 624-626. 1982. 

2 figs., 6 references. 

3rd International Scientific Congress on Fur 

Animal Production, April 1984. 



ON and OFF LAYERS I N  THE LATERAL GENICULATE NUCLEUS 

OF THE M I N K .  

Simon Le Vay, Susan K .  McConnell, Dept.  o f  Neurob io logy ,  Harvard 

Medical S c h o o l ,  25 S h a t t u c k  S t r e e t ,  Bos ton ,  M a s s a c h u s e t t s  

02115, USA. 

The l a t e r a l  g e n i c u l a t e  n u c l e u s  ( L G N ) ,  a  major  t a r g e t  of  t h e  

o p t i c  ne rve  i n  m a m m a l s ,  i s  a  l amina ted  s t r u c t u r e ,  a l t h o u g h  t h e  

p a t t e r n  of  l a m i n a t i o n  v a r i e s  wide ly  among d i f f e r e n t  s p e c i e s .  I t  

h a s  long  been known t h a t  one f u n c t i o n  of  t h e  l a m i n a t i o n  i s  t o  

s e g r e g a t e  i n p u t  from t h e  two e y e s .  Many a n i m a l s ,  however,  have 

more than  one l a y e r  i n n e r v a t e d  by e a c h  e y e ;  t h e  f u n c t i o n a l  

s i g n i f i c a n c e  o f  t h e s e  d u p l i c a t i o n s  h a s  been  o n l y  p a r t i a l l y  

e l u c i d a t e d .  I n  t h e  mink, t h e  p r i n c i p a l  l a y e r s  i n n e r v a t e d  by t h e  

c o n t r a l a t e r a l  eye  ( l a y e r  A )  and t h e  i p s i l a t e r a l  e y e  ( l a y e r  A l )  

a r e  each  s p l i t  i n t o  two a d j a c e n t  l e a f l e t s .  We r e p o r t  h e r e  t h a t  

t h e  a n t e r i o r  l e a f l e t  o f  e a c h  p a i r  c o n t a i n s  ON-centre neurones  

and t h e  p o s t e r i o r  l e a f l e t s  OFF-centre n e u r o n e s .  

WC; 1 Rri:ooaruciion o l  an rlrctrode penelratton through ihe le11 LGN o l  a mtnk. a. Parasagitlal scction kanterior l o  Lhe right) rtained 
w~tH crrsyl .tolet. Thkc elecirolytic lerions made during ihe penetration are visible ar pale spuis. b. Key i0 o. showing thc outlines o l  ihe 
layen, thc posi!i<iiis d ihe i h n e  lerions (Ll.  L2. 1.3) and thc rerpanres obiained at 5 0 . ~ 1  inter\alr along the track Itntervals were correctrd 
for W~crcnti-! shr!nkagc! Circlrr indicate rejponqer to thc contialateral eye and squarer to il ic  pri il at er al eye. Open symbols ~ndicate 
O$-cent:L. rcrp4risrr. fillcd rymbolr indicate OFF-cenire responser. and half-fillcd symbolr indicatr niixcd responser. Thc firs1 iwo lerions 
iLI 'ar id L21 mark iransitions ironi OS-centre to OFF-centre responses, and lic betwccn the anterror and porteriar leafleis af layerr 4 and 
A l  re i~c t i ve ly .  The ihird I rstoi~ iL31 marks ~ h e  cnd o l  the penetralion. r .  Progression of  ricepiive fieldr acrorr rhc contralatcral i r ipht l  
\trual fitld. lur the prnetr:laan illu,traird in o:b The axer represent the vertical and hori7onial niciidisnr Svrnhola as in b Each wmbol 
ts plzced .:I ;>;c centre <ir Ihe u n ~ t ï r )  irr miilti-i inii aciiviiy iecordcd al a rlngle rbtc. Only chobe recurdiny \iler ihat gavc diriinci shiitr in 

~ C C ~ ~ I I > L  n ~ l d  pc>\1t11)11 .!re indsated. Ficlds moied duwnwardr and medially during il ic peoeiraiion. 

p - P--.---- -. 

N a t u r e ,  Vol .  300 ,  Nov. 25 ,  1982 ,  350-351. 

1 f i g .  1 t a b l e ,  16 r e f .  A u t h o r s '  summary. 



HEAT LOSS OF FARMED FURBEARERS AS EVALUATED BY INFRARED 

THERMOGRAPHY. 

(~armesvinn hos palsdjur varmefotograferat) . 

Hannu Korhonen, Mikko Harri, Dept. of Applied Zoology, 

University of Kuopio, POB 6, SF-70211 Kuopio 21, 

Finland. 

An AGA Thermovision 720 infrared system was used to evaluate the 

differences in heat loss of various body regions of farmed 

canids and mustelids. By means of this thermographical method 

the warmer regions of the body could be seen lighter than the 

colder ones. The experimental animals were thermographed in 

late January at the ambient air temperature of about -10°C. 

Heat loss of the raccoon dog (Nyctereutes procyonoides) is 

greatest from the chest, the head, the abdomen and the feet. 

Especially the abdomen and feet are significant heat loss 

routes under farm conditions. Representative infrared thermo- 

graphs showed that the farmed blue fox (Alopex lagopus) is 

somewhat better insulated than the raccoon dog. This probably 

reflects differences in their original climatic habits: the 

blue f o x  is a circumpolar inhabitant and adapted to withstand 

long cold periods while the raccoon is basically adapted to a 

north temperate climate, and under natura1 conditions it gener- 

ally hibernates the coldest part 05 winter in a den. Heat loss 

of polecats (Mustela putorius) was very high resulting from 

their high surface-to-volume ratios. This indicates that they 

have to maintain high metabolic rates to help constant body 

temperaturec. 

The results suggect that some kind of protection should be 

provided for farmed raccoon dogs, either a winter nest or 

at least a rest-shelf in the cage. These not only improve 

their wellbeing but also save on feeding costs by reducing 



the amount of energy needed for the maintenance of homeo- 

thermy. The farmed mustelids cannot survive the Finnish 

winter without the thermal protection provided by the nest. 

Turkistalous 5 5 ( l O ) :  526-527,  1983. 

2 figs., 1 reference. 

In Finnish 

Authors' summary 

TEMPERATURE R E G U L A T I O N  I N  H I G H - A R C T I C  MAMMALS. 

A . C .  B l i x ,  Dept.  o f  A r c t i c  Bio logy and I n s t .  o f  Med. B i o l o g y ,  

U n i v e r s i t y  of  T r o m s ~ ,  T r o m s ~ ,  Norway. 

Smal1 and p o o r l y  i n s u l a t e d  m a m m a l s  l i k e  ermine and lemming evade 

t h e  b r u n t  o f  t h e  c o l d  a r c t i c  w i n t e r  i n  n e s t s  under  t h e  snow 

where c o n v e c t i v e  h e a t  l o s s  i s  e l i m i n a t e d  and ground h e a t  c r e a t e s  

a r e l a t i v e l y  comfor t ab le  mic ro -c l ima te  i n  t h e  -10 t o  O ° C  r a n g e .  

Large m a m m a l s  l i k e  w h a l e s ,  s e a l s ,  p o l a r  b e a r ,  a r c t i c  wolf  and 

f o x ,  r e i n d e e r  and muskox, on t h e  o t h e r  hand,  e n d u r e  d i r e c t  

exposure  t o  i ce -wa te r  o r  ambient  a i r ,  where t h e  t e r r e s t r i a l  

forms have t o  m a i n t a i n  a t h e r m o g r a d i e n t  between body c o r e  and 

t h e  g r i s l y  environment  o f  up t o  100°C f o r  p ro longed  p e r i o d s .  

Maintenance of  c o r e  t e m p e r a t u r e  i n  s p i t e  o f  such  a g r a d i e n t  is  

p r i m a r i l y  a m a t t e r  o f  body s i z e  and prime i n s u l a t i o n  by f u r  

( t e r r e s t r i a l  m a m m a l s )  o r  b l u b b e r  (mar ine  m a m m a l s )  and c o n t r o l l e d  

p e r i p h e r a l  c o o l i n g  by means o f  c o u n t e r - c u r r e n t  v a s c u l a r  h e a t  

exchange i n  t h e  l e g s .  F u r t h e r m o r e ,  i n  many a r c t i c  s p e c i e s ,  

n o t a b l y  r e i n d e e r ,  a d d i  t i o n a l  t he rma l  p r o t e c t i o n  i s  a c h i e v e d  by 

c o u n t e r - c u r r e n t  v a s c u l a r  h e a t  exchange i n  t h e  n a s a l  p a s s a g e s ,  

whereby e x p i r a t o r y  h e a t  and w a t e r  l o s s  i s  minimized.  

By s u c h  p r o t e c t i v e  means t h e  lower  c r i t i c a l  t e m p e r a t u r e  of t h e  

S p i t z b e r g e n  r e i n d e e r ,  f o r  i n s t a n c e ,  is  as low as -50°C i n  win- 



t e r ,  w h i l e  i t  i n  summer when t h e  w i n t e r  c o a t  is shed  g o e s  up t o  

- 1 5 O C .  Moreover,  i n  w i n t e r / s p r i n g  r e s t i n g  m e t a b o l i c  r a t e  is  

r e g u l a t e d  a t  only  66 p e r  c e n t  of t h e  summer v a l u e .  

The hormones T3 and f r e e  T 4  f l u c t u a t e s  s e a s o n a l l y  w i t h  an  autumn 

h i g h  and an extrerrie s p r i n g  low,  b u t  t h e s e  changes  do  n o t  c o i n -  

s i d e  w i  t h  t h e  s e a s o n a l  changes  i n  me t a b o l i s m .  I n d e e d ,  e v i d e n c e  

is accumula t ing  f o r  a r e g u l a t i o n  o f  m e t a b o l i c  r a t e  i n  t h i s  spe-  

c i e s  by food  i n t a k e ,  which i n  t u r n  i s  de termined by a s e a s o n a l  

changes  i n  a p p e t i t e  r e g u l a t e d  by pho to -pe r iod .  

I n  h i g h  a r c t i c  mammals l i k e  r e i n d e e r  w i t h  pr ime w i n t e r  

i n s u l a t i o n  and few avenues  of h e a t  l o s s  g rave  the rma l  problems 

a r e  i n c u r r e d  when t h e  an imal  is  f o r c e d  t o  run  t o  a v o i d  p r e d a t o r s  

o r  t o n r i . s t s ,  s i n c e  t r o t t i n g  speed  o f  on ly  10  kmlh-l i n c r e a s e s  

m e t a b o l i c  h e a t  p r o d u c t i o n  some 4 t i m e s .  I n  such  s i t u a t i o n s  s k i n  

t en ipe ra tu re  is  b rough t  c l o s e  t o  c o r e  t e m p e r a t u r e ,  a l l o w i n g  a  

s i g n i f i c a n t  ainount o f  h e a t  t o  b e  d i s s i p a t e d  t h r o u g h  t h e  f u r ,  

w i t h  t h e  c o u n t e r - c u r r e n t  v a s c u l a r  h e a t  exchange i n  l e g s  and nose 

e l l i n i n a t e d  C O  maximize h e a t  l o s s .  I n  some a r c t i c  s p e c i e s  l i k e  

t h e  u n g u l a t e s  t h e  v a s c u l a r  h e a t  exchanger  i n  t h e  nose  a r e  

moreover  ope ra t f ed  i n  c o n j u n c t i o n  w i t h  a c a r r o t i d  r e t e  f o r  

s e l e c t i v e  c o o l i n g  of  t h e  b r a i n ,  w h i l e  h e a t  i s  s t o r e d  i n  t h e  r e s t  

of t he  body when t h e  an imal  is r u n n i n g .  

Wi.th few e x e e p t i o n s  (wha les  and some s e a l s )  a l l  newborn a r c t i c  

rriamrnals, c o n t r a r y  t o  t h e  th .e rmal ly  w e l l  a d a p t e d  a d u l  t s  , weigh 

l e s s  thcz.n 1.9 kg and a r e  p o o r l y  i n s u l a t e d  a t  b i r t h .  N e v e r t h e l e s s ,  

some, l i k e  muskox, s u r v i v e  b i r t h ,  wet and m i s e r a b l e ,  a t  ambient  

t e m p e r a t u r e s  ctown t o  - 3 0 ° C ,  a l t h o u g h  they  a r e  known t o  have a  

:kowel- c r i t i c a l  t empera tu re  as h i g h  as - 7 0 ° C  a t  b i r t h .  Such 

p r e c o c i o u s  forms inc l -ud ing  r e i n d e e r  a-nd s e v e r a l  s p e c i e s  o f  s e a l s  

deperid h e a v i  l y  on n o n - s h i v e r i n g  thermogenes i  s i n  brown f a t  and 

s k e l e t a l  muscle  f o r  main tenance  o f  the rma l  b a l a n c e  i n  t h e  c o l d .  

Evidence  f o r  a s e l e c t i v e  ce1.I by c e l l  a c t i v a t i o r i  o f  t h e  brown 

adj .pocy ' tes  by t h e  s y m p a t h e t i c  n e r v o u s  system h a s  r e c e n t l y  been 

ob ta i r i ed  from newborn r i n g e d  s e a l s  where t h e  brown f a t  embed 



spectacular venous plexuses for effective heating of the cold 

venous return. Altricial forms like polar bear and lemming are 

born very smal1 and naked and are virtually ecto-thermic at 

birth. They therefore depend on a shelter (den or nest) and 

body heat from the mother, but survive a temporary cooling of 

body core down to +2OC in her absence, when huddling very signi- 

ficantly reduce their rate of cooling. 

All high arctic mammals produce an extremely rich milk (con- 

taining 40 per cent fat in seals) to support the high metabolic 

rate in the offspring. 

Acta Physiologica Scand. Suppl., ISSN: 0302-2994. 

Only summary received. Author's summary. 

LOCOMOTION IN THE NORTH AMERICAN MINK, A SEMI-AQUATIC MAMMAL. 

I. SWIMMING ENERGETICS AND BODY DRAG. 

Terrie M. Williams, Physiol.ogica1 Research Laboratory A-004, 

Scripps Institution of Oceanography, La Jolla, 

California 92093, USA. 

Oxygen consumption (Vo ) during surface swimming and total body 
2 

drag were investigated in the North American mink, Mustela vison 

Schreber. Over the range of 0.13-0.70 m s-' Vo2 increased 

curvllinearly with speed for minks cwimming against a current in 

a water flume. Similarly, body drag of a mink carcass increased 

non-linearly with speed and was described by the equation, Drag 

= 1.24 volocity A streamlined body shape, characteristic 

of many mustelids, aided in reducing drag at high speeds. Net 

swimming eff i.ciencies were comparatively low ( 4 1.8%) and were 

attributed to high levels of drag when on the water surface and 

the absence of appendage specialization for aquatic locomotion. 

This lack of specialization probably contributes to high energe- 



t i c  c o s t s  b u t  e n a b l e s  t h e  mink t o  f o r a g e  i n  b o t h  t h e  a q u a t i c  and  

t e r r e s t r i a l  env i ronment s .  

J .  exp.  B i o l .  1 0 3 ,  155-168, 1983 

6 f i g s . ,  1 t a b l e ,  38 r e f e r e n c e s .  A u t h o r ' s  summary 

ON THE OCCURRENCE AND REPELLING OF B I R D  VISITORS ON 

FUR RANCHERS I N  EASTERN FINLAND. 

(Om forekomstem och bekampningen av  s k a d e f å g l a r  på  

p g l s d j u r s f a r m e r  inom Kuopion l a n ) .  
* > 
Occurence of bird visitors were evaluated on fur farms of 

Kuopio province, in eastern Finland, during 1980-1981. Two 

methods of data collection were used: (1) interviews with 

the local farmers and (2) the author's personal observations. 

The study included about 83 % (76 farms) of the farms in Kuo- 

pio province. Because mink and polecat farms were uncommon in 

the area studied, this investigation was limited to raccoon 

dog and blu@ fox farms. Hygienic conditions and location of the 

farms were also recorded. 

The most freguent birds were crows (Corvus cornix), magpies 

(gica pica) and black-headed gulls (Larus ridibundus) which were 

found in 51, 31 and 25 % o£ the farms, respectively. The other 

birds (sparrowc, starlings, wagtails, great tits, jays, etc.) 

were found to a lecser extent. The birds occured most commonly 

on farms situated near rubbish dumps and lakes. 

Repelling of bird visitors was generally performed to a smal1 

extent. The paper deals with some methods for preventing the 

visit o£ birds to farms. Because birds, like also other inci- 

dental animals vicit.ors, come for feed, prevention o£ this can 

be achieved by well-constructed farm buildings. 

* )  Hannu Korhonen, Dept .  of Appl.ied Zoology,  Univ. of Kuopio, 
POB 6 ,  SF 70211 Kuopio 21 ,  F i n l a n d .  

Turkistalouc 5 5 ( 5 ) :  283-284, 1983.  

l table, 4 references. 

In Finnish 

Authorc' summary 



NEUROENDOCRINE MECHANISMS I N  ANIMAL DOMESTICATION. 

E . V .  Naumenko, D . K .  B e l y a e v ,  I n s t i t u t e  o f  Cy to logy  a n d  G e n e t i c s ,  

S i b e r i a n  Branch  o f  USSR Academy a f  S c i e n c e s ,  N o v o s i b i r s k ,  

USSR. 

A r ev i ew o f  S o v i e t  work on t h e  s i l v e r  f o x ,  w i t h  b r i e f  r e f e r e n c e  

t o  f ine-wooled  s h e e p .  
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Fig. 15. The cKect of ernotional stress on seroionine catabolisni in [tic biirir1 ;irid o11 
the reaction of the hypottialamic-pituitary-adrenal systein in silver ioxcs selected for 

behaviour 

Moscow, USSR, M I R .  

P roblems i n  G e n e r a l  G e n e t i c s .  P r o c e e d i n g s  o f  t h e  X I V  I n t e r n a t .  

Congres s  o f  G e n e t i c s .  Vol .  I I ,  Book 2 .  P a r t  o f  c o l l e c t i v e  

document.  pp 1 2 - 2 5 ,  1980 .  

The r ev i ew is a v a i l a b l e  b o t h  i n  R U S S  and f u l l y  t r a n s l a t e d  i n t o  

ENGL. 

15 f i g s . ,  16 r e f s .  CAB-abstrac t .  



THE GENETICS AND PHENOGENETICS OF DOMESTIC BEHAVIOUR. 
1 ' l ~ l l l ~ ' i ' l l l i , ~  l1 ~ ~ J ~ ~ ~ ~ ~ ~ ~ E ~ ~ E T ~ I I ~ A  
j ~ O \ l i < C T i l I ~ ~ l I ~ 1 I O 1 1 T I O I ~ ~ ~  I lO l ' l l< f i~Hl l f l  

L.N. Trut, Inst. of Cytology and Genetics, Siberian Branch of 

the USSR Academy of Sciences, Novosibirsk, USSR, 

A discussion of Soviet work on the selection of lines of silver 

foxes for tameness. 

Moscow, USSR (MIR) Academia Nauck CCCP, 1981, 323-332. 

Problenis in General Genetics. Proceedings of the XIV Internat. 

Congress of Genetics. Vol. II, Book 2. Part of collective 

document . pp 123--137. 
5 tables, 10 figs. CAB-abstrac t. 

The review is available both in RUSS and fully translated into 

ENGL. 
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CHROMOSOME LOCALIZATION OF THE LOCI GOT1. PP, NP, SOD1, PEPA 

AND PEPC IN THE AMERICAN MINK (MUSTELA VISON). 

N.B. Rubtsov, A.A. Gradov, O.L. Serov, Inst. of Cytology and 

Genetics, Siberian Branch of the Academy of Sciences of 

the USSR, Novosibirsk, USSR. 

Twenty eight Arnerican mink x Chinese hamster somatic cell 

hybrids were analysed for the expression of mink enzymes and 

chromosome segregation. This analysis made i t  possible to as- 

sign the genes for glutamate-oxaloacetate transaminase-l (so- 

luble) (EC 2.6.1.1), inorganic pyrophosphatase (EC 3.6.1.1), 

purine nucleoside phosphorylase (EC 2.4.2.1) to mink chromosome 

2, superoxide dismutase-l (sol.uble) (EC 1.11.1.1) to chromosome 

5, peptidase A (EC 3.4.11 or 3.4.13) to chrornosorne 4, and pepti- 

dase C (EC 3.4.11 or 3.4.13) to chromosome 13. It is suggested 

that the synthenic gene group GOT1-PP-NP is located on the short 

arm of mink chromosome 2. 

Theov. Appl. Genet..63, 332-336, 1982. 

2 tables, 7 figs. 11 refs. Authors' summary. 

CHROMOSOMAL ANALYSIS OF THE JAPANESE RACCOON DOG BASED ON 

THE G- AND C-BANDING TECHNIQUES. 

Mitsutoshi Yoshida, Hiroshi Noda, Hajime Nagahata, 

Hiroshi Kanagawa and Tsune Ishikawa, Dept. of Vet. 

Obstetrics, Fac, of Vet. Med., Hokkaido University, 

Sapporo 060, Japan. 

The chromosomes of two subspecies of the Japanese raccoon dog 

(Nyctereutes procyonoides viverrinus; 4 individuals & N.p. 

albus; 2 individuals) were analysed using the G- and C-banding 

techniques. 



The Japanese  raccoon dog had 42 chrornosomes i n  d i p l i o d  nurnber 

and t h e  fundamental  a r m  nurnber (NF, 'nornbre f u n d a m e n t a l '  ) was 

70.  The autosornes cornprised 1 3  p a i r s  o f  meta o r  s u b r n e t a c e n t r i c s  

and 7 p a i r s  of  a c r o c e n t r i c s .  The X chrornosorne w a s  w e t a c e n t r i c  

and i n t e r m e d i a t e  i n  s i z e  between Nos. 12 and 1 3  w h i l e  t h e  Y was 

t h e  s m a l l e s t  a c r o c e n t r i c  w i t h  a s a t e l l i t e .  

The G- and C-banding p a t t e r n s  of N.p. a l b u s  were sirnilar t o  

t h o s e  of  N .  p .  v i v e r r i n u s .  The hornologous p a i r  of chromosomes 

c o u l d  be i d e n t i f i e d  by the  G-banding p a t t e r n .  Most o f  t h e  

chromosornes were C-band p o s i t i v e  and c o n t a i n e d  c e n t r o m e r i c  

he t e rochro rna t in .  

I n  one male i n d i v i d u a l  ( N .  p .  v i v e r r i n u s ) ,  modal chromosome 

numbeins showed 41 ,  XY because  o f  t h e  e l i m e n a t i o n  of one 

a c r o c e n t r i c  autosorne. However, t h i s  male d i d  n o t  show any 

abnormal f e a t u r e s  e x c e p t  i n  d i p l o i d  number. 

J p n .  J .  Vet .  R E S . ,  30 ,  68-78, 1982. 

4 t a b l e s ,  17  f i g s . ,  27 r e f e r e n c e s .  A u t h o r s '  summary. 

THE CYTOGENETICS OF SOME FUR ANIMALS. 

I .  THE NORMAL XARYOTYPE ESTABLISHED BY THE USE OF G - B A N D I N G  

I N  THE COYPU (MYOCASTOR COYPUS). 

A g r i p i n a  Lungeanu, S t .  Nernteanu, N .  Avrarn, O .  Sava ,  Romania. 

The normal ka ryo type  o f  t h e  n u t r i a  (Myocastor  coypus )  e s t a -  

b l i s h e d  by c l a s s i c a l  s t a i n i n g  and by G-banding o£ t h e  chromo- 

sornes is p r e s e n t e d .  The c h a r a c t e r i s t i c s  o f  each  p a i r  o f  chro-  

mosornes o b t a i n e d  by t r y p s i n  G-banding, making p o s s i b l e  t h e  cor -  



rect identification both of the autosomes and of the sex chro- 

mosomes are rendered evident. 

Archiva Veterinaria - Institutul de Cercetari Veterinare si 

Biopreparate "Pasteur", Bucuresti, Romania, V. 16, 157-162, 

1982. 

3 figs., 3 references. Authors' abstract. 

IMMUNOLOGIC AND GENETIC ASPECTS OF ALEUTIAN DISEASE. 

Donald L. Lodmell, John L. Portis, Lab. of Persistent Viral 

Diseases, Rocky Mountain Laboratories, Natl. Inst. of 

Allergy and Infectious Diseases, Natl. Inst. of Health, 

Hamilton, Montana 59840. 

Aleutian disease of mink is a progressive lethal disease induced 

by a nondefective parvovirus. It is manifested by rapid viral 

replication, persistent virus infection, extreme hypergamma- 

globilinemia, and immune-complex-mediated lesions. The tempo of 

disease appears to be under genetic control in that mink of the 

Aleutian color phase have a rapidly progressive course, and non- 

Aleutian mink a slowly progressive course. Animals generally 

die in uremia due to a glomerulopathy often complicated by he- 

morrhage . 

In this report we have addressed several aspects of AD including 

vi ral persistence, the exaggerated antibody response to the 

virus, and the pathogenesis of the histologic lesions. In exam- 

ining the genetic aspects of this disease, we have discussed 

differences between the immune response of Aleutian and non- 

Aleutian mink to ADV and non-ADV antigens. 

The exaggerated antiviral antibody response seen in AD may be a 

manifestation of an imbalance in the immunoregulatory system of 



AD-affected mink. P o s s i b l e  mechanisms f o r  t h i s  phenomenon a r e  

d i s c u s s e d .  

WEEKJ POST INOCULATIONk 

Fsuak 5. Antibody and seruni grimnsa-gfobuti ol gmup ol t h m  Alniti 
i m l a i e d  intraperitoncally with 300,000 LDw - s h n  ADV. Antibody is ex 
mam af n iuntenmmunoel~phomis  titen (CIE). Senim gamqi;r globulin is expmxd w p u p  mfan pucuit 

globulin k standard deviation. N u m k n  in pucnthesa re t w b e r  4 n k  ~ernaining in p u p  
(data provided by M. E. Blmni). 

E~imunologic d e f e c  ts i n  Labora tory  Animals .  ISBN 030640673X, E d .  

M . E .  Gershwin & B .  Mer3chant (Ney York: Pleuum, 1981,  39-75. 

6 f i g c . ,  202 r e f s .  A u t h o r s '  summary. 

See you i n  P a r i s !  



ELECTROPHORETIC VARIATION IN LARGE MAMMALS. 

II. THE RED FOX, VULPES VULPES, THE STOAT, MUSTELA ERMINEA, THE 

WEASEL, MUSTELA NIVALIS, THE POLE CAT, MUSTELA PUTORIUS, THE 

PINE MARTEN, MARTES MARTES, THE BEECH MARTEN, MARTES FIONA, AND 

THE BADGER, MELES MELES. 

V. Simonsen, Inst. of Ecology and Genetics, Univ. of Aarhus, 

Ny Munkegade, DK-8000 arhus C, Denmark. 

Twenty-one enzyme loci have been resolved by starch gel elec- 

trophoresis in liver and muscle tissue of samples of 282 red 

foxes, 39 stoats, 13 weasels, 24 pole cats, 2 pine martens, 121 

beech martens, and 5 badgers. No variation in the mobility of 

electrophoretic bands within the sevel species of carnivores was 

observed. The genetic variability, is, thus, low as in several 

large mammals. 

Pine Marlen 

Beech Morten 

Sioai . 

We'a,w 

Hereditas, 96, 299-305, 1982. 

5 tables, 1 fig., 31 refs. Author's summary. 
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Original Report  

THE TIMING OF ARTIFICIAL INSEMINATION FOR THE AWCPBC FOX, 

ALOPEX LAGOWS L. 

S. Pasanen*, J. Lumme+, J. Merilainen*, *University of Joensuu and +University of Oulu, 

Finland. 

Artif icial  insemination has been carried out  on the  fox in Norway for  over ten  years 

(Aamdel et al., 1972; Fougner, 1981) although the  method, in which the  semen is 

introduced into t h e  u terus  using a long catheter ,  is not  easy t o  use. Effor ts  have been 

made recently a t  t h e  Uriiversity of Joensuu t o  find an a l ternat ive  method, and six l i t t e r s  

were  produced in spring 1982 (Merilainen & Pasanen, 1983). The method was  then tes ted  in 

1983 by perforrning 252 inseminations (Pasanen e t  al., 1984) and proved easy and 

practicable. 'The results  obtained the crossing of Vulpes x Vulpes were  as good a s  with 

natura1 copulation, but  in t h e  case  of Alopex the  pregnancy percentage was low (about 

40 - 50 %). One reason fo r  this  result was t h a t  all t h e  Alopex females  were  inseminated 

wi th  Vuilpes sperm and the re  were  large numbers of miscarsiages caused by interspecies 

crossirlg, A second reason seemed t o  lie in the  difficulty of determining t h e  right t i m e  f o r  

insemination, especially in t h e  case of t h e  Arct ic  fox. In view of this problem we set out  

t o  col iec t  material  f rom f a r m s  using t h e  e lec t r i c  rut-diagnosis (Mdller & Fougner, 1981) in 

a rde r  t o  establish what  is t h e  r ight  t ime  fo r  art if icial  insemination in the  Arct ic  fox. 

MATERIAL AND METHODS 

The Nctswegian apparatt is  ( ~ d l l e r ,  1980) was used on a t o t a l  of 136 females  (40 Arct ic  

foxes, 96 car r i e r  blue foxas  and 20 blue foxes), comprising 9 0  ar t i f ic ia l  inseminations and 

46 riatcaral e o p u l a t i o r ~ s ~  h9 had becarne pregnant and 67 fai led t o  do so. A curve  fo r  the  ru t  

in e a c h  female  was  dsawn according t o  t h e  daily measurements,  and the  difference (in 

deys) between t h e  top of t h e  curve  and the  insemination or  copulation was determined. If 

seveiral idential vailues appeared a t  the  top of the  curve, t h e  point neares t  t o  the  

insemination was taken,  This difference was then used t o  group t h e  mater ia l  and examine 

t h e  e f f e e t  on the  resul ts  of t h e  art if icial  insemination or  natural  copulation, 



RESULTS 

The ru t  curves for the Arct ic fox, the carrier blue fox and the blue fox are practically 

identical (Figs 1, 2, 3). It seems that the farmers bring their animals for art i f ic ial  

insemination a l i t t l e  later than for natural copulation (Table 1). 

Table 1. Grouping of the material by t ime of insemination or copulation. D = days 

from the peak in  the r u t  curve. A = art i f ic ial  insemination, C = natura1 

copulation. 

ARCTIC FOX CARRIER BLUEFOX BLUEFOX ALTOGETHER 

Phe pregnsncy percentage is highest O - 2 days after the peak in the curve, decreases 

markedly at 3 - 4 days, and is zero after day 4 (Table 2). There are no clear differences 

between tlle Arct ic fox, carrier blue fox and blue fox in this respect. 

The size of the Ilitter decreases as insemination occurs further away frorn the top of the 

curve, but the change is not so great as in  the case of the pregnancy percentage pe ab le 3). 



Fig. 1. 

Fig. 2. 

DAVS 
Rut  curve  fo r  t h e  Arct ic  fox. x-axis = days before  (-1 and a f t e r  (+) 

insemination or  copulation, y-axis = e lec t r i c  res is tance  (ohms), solid line = 

pregnant females,  broken line = non-pregnant females.  

-'i8 -8 -6 -4 -2 0 2 
DAVS 

Rut  curve f o r  t h e  carr ier  bluefox (the hybrid between t h e  a r t i c  fox and the  

blue fox). F o r  key see Fig. 1. 



Fig. 3. Rut 

DAVS 

curve for the bluefox. For key see Fig. 1. 

Table 2. Timing of insemination or copulation and pregnancy. D = days from the peak 

in the ru t  curve, N = number of foxes, P = number pregnant. 

ARCTIC FOX CARRIER BLUEFOX ALTOGETHER 

BLUEFOX 

D 
N P % N P  % N P % N P % 

O 

1 

2 

3 

4 

5 

6 

7 

Alto- 
gether 



Table 3. L i t t e r  size. D = days from the peak i n  the r u t  curve. C = na tu ra l  copulation, 

A = a r t i f i c ia l  insemination, N = nurnber o f  l i t ters,  S = size o f  l i t t e r .  

ARCTIC FOX CARRIER BLUEFOX BLUEFOX ALTO- 

GETHER 

D C A TOTAL  C A TOTAL A 

3 1 6.00 1 ate - 1 9.0 2 7.0 7.67 1 9.00 6 6.33 

DISCUSSION 

Comparison o f  the shape of  the r u t  curve obtained here w i t h  the curves given by Mbl ler  & 

Fougner (19811, shows the decrease observed i n  the case o f  the A rc t i c  fox  t o  be a 

par t icu lar ly  rap id  one. This rneans that  insemination must take place just a f t e r  the put  

peak i n  order t o  be succesful. One insemination should be enough, bu t  if double 

insemination is  thought desirable, this should occur on the f i r s t  and second days a f te r  the 

peak. 

It is no t  always easy t o  determine the peak i n  the curve, and anirnals o f  th is  k ind are 

somewhat enigmatic. If the airn o f  a r t i f i c i a l  insemination is  t o  get as good results as 

possible, problernatical anirnals should be rejected. On the other hand, a r t i f i c i a l  insernina- 

t ion  is very suitable rnethod f o r  lise i n  d i f f i cu l t  cases, even though the  results w i l l  

obviously not  be as good as i n  normal  animals. 

It is an interest ing observation t ha t  farrners br ing the i r  anirnals f o r  a r t i f i c i a l  insemination 

la te r  than they do i n  the case o f  natural  rnating. Perhaps farmers take a d i f fe ren t  a t t i tude 

towards a r t i f i c i a l  insemination, regarding it as some kind o f  reserve method. This is 

connected w i t h  the f a c t  that  a r t i f i c i a l  insemination can also be used f o r  problematical  

foxes, where farrners think t ha t  it is be t te r  t o  t r y  insemination than knowingly t o  leave 

the anirnal wi thout  a l i t te r .  
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A NEW DEVICE (ARTICOP-INSTRUMENT) FOR THE ARTIFICIAL INSEMINATION 

OF THE FOX 

S. Pasanen*, J. Lumme+, J. Merilainen*, "University o f  Joensuu and +University o f  Oulu, 

Finland 

A r t i f i c i a l  insernination o f  the fox was experimented w i t h  i n  the Soviet Union already i n  

the beginning o f  1930fs, and i n  Norway i n  the years 1936 - 39 (Fougner, 1981) bu t  the 

results were no t  very promising and the mat te r  was almost forgotten f o r  a long period. 

Sperm manipulation and conservation was improved during the 1960's (Chronopulo, 1961; 

Creed, 1964; Aamdal & Andersen, 1968), but rea l  progress i n  the a r t i f i c ia l  insemination o f  

the fox was no t  gained earl ier than the beginning o f  the 1970's (Aamdal e t  al., 1972). 

According t o  the Norwegian method semen is  transported through the cervical  opening t o  

the uter ine cav i t y  and dispensed there by a catheter instrument ( ~ o u g n e r  e t  al., 1973; 

Aamdal e t  al., 1978). I h i s  method has produced very good results (~ougner ,  1979, 1981) 

and the training o f  seminologs fo r  the benef i t  of f ox  faixming was established some years 

ago. The method is, however, rather d i f f i cu l t  and it requires a long and detai led training. 

Therefore i t s  application t o  individual farms has l imitat ions. Our a im was t o  develope a 

new instrument which could be used alongside o f  the Norwegian method, avoiding some o f  

the earl ier di f f icul t ies.  Wi th  the new method f i r s t  l i t t e r s  were produced i n  1982, and a 

large experiment was carr ied out i n  1983. 

The new instrument combines the two  functions: delivering o f  the sperm in to  the 

rest r ic ted volume o f  vagina around the cervix area and st imulat ing the female w i t h  an 

in f la t ing rubber penis. The stimulation is comparable t o  the psychological and physiologi- 

ca l  react ion occurr ing in the natural  mating. 

Earl ier an instrument f o r  piacing a drug mater ia l  i n to  the canals o f  the Fallopian tubes o f  

the female was constructed elsewhere ( ~ u r o p e a n  Patent  Appl icat ion number 78101386.7). 

I n  it an expandable sleeve was used to  discharged drug mater ia l  in to  the canals o f  the 

Fallopian tubes o f  a pr imate female. I n  that  method the drug is moved f r om the uter ine 

cav i ty  in to  the canals by expanding the sleeve and decreasing the volume of  the uter ine 

cavity. The f u l l y  colapsed sleeve is inserted through the cerv ica l  opening in to  the uter ine . 

cavity. The application o f  th is method, however, is  ii-npossible i n  the a r t i f i c i a l  insemina- 

t ion of  w i ld  o r  farmed fu r  bearing animals. Recent ly there was developed an instrument 

and method f o r  promoting a r t i f i c i a l  breeding, par t icu lar ly  o f  dogs (UK Patent Appl icat ion 



G 6  2067413~) .  This instrument comprises a phallus simulator, and in f la tab le  bag surround- 

ing  the simulator near the prox imal  end for simulating a bulbus glandis. The apparatus 

does no t  include, however, any kind o f  instrument for dispending oF semen in to  the vaginal 

cav i t y  but  is introduced there separately. The application o f  this method is d i f f i cu l t  f o r  

undomesticated anirnals, For  foxes a psychological react ion comparable t o  t ha t  occurring 

during natural  mat ing is  usually needed to  make them peaceful fo r  insemination. On the 

other hand, by using this instrument f o r  semen the vaginal cav i t y  remains too large t o  

make the operation of  this instrument economical and available fo r  the fox. 

MATERIAL AND METHODS 

The investigation was made on f i v e  farms i n  western Finland. The laboratory was bu i l t  and 

instal led i n  connection w i th  one o f  them. The laboratory consisted o f  separated rooms fo r  

manipulation of male and female foxes. The faci l i t ies and technics f o r  tak ing the sperm 

were the same as described by Fougner (1981). A microscope was used t o  determine the 

density and the v i ta l i t y  o f  the spermatozoids. Sperm was di luted by the IVT-solution and 

stored i n  roorn temperature (Van Demark & Sharna, 1957). Insemination was carr ied out by 

unfrozen sperm, stored fo r  a maximum of ten hours (usually 0.5 - 2 hours). The volume of 

the insemination port ion was i ml, consisting usually 150 - 600 mi l l i on  spermatozoids. 

This study consists o f  252 inseminated females, including 74 rea l  polar foxes (wi th  white 

winter  fur), 38 crossings between polar fox and blue fox, six shadow foxes and two  dark 

tundra modif ications o f  the blue fox (altogether 220 females o f  genus Alopex), and 24 

si lver foxes and 8 red  foxes (altogether 32 foxes o f  genus Vulpes). Infraspecif ic 

insemination was used f o r  s i lver foxes and red  foxes (Vulpes x Vulpes), and interspecif ic 

insemination (Vulpes x Alopex) f o r  the rest  o f  the animals. The females were transported 

t o  the insemination laboratory f r om the farms (the maximum distance 20 km), and a l l  

animals were also inseminated, bu t  each only once. 

The basic idea o f  our insemination technique is an a r t i f i c i a l  copulation which imi ta tes the 

natura1 mating. The operation was made by a special Art icop- instrument ( ~ i g .  1). The 

instrument contains the fol lowing complexes of  the parts: 1) erect ive phallus, and 2) 

syringe fo r  semen delivery through nozzle t o  the cervix. The nozzle is  situated on the 

center o f  the rubber penis. The erect ion is  produced by squeezing a rubber bulb which is 

connected w i t h  the penis by f lex ib le  tube provided w i t h  a valve. The lengt  o f  the erective 

par t  o f  the penis can be adjusted along the nozzle t o  fit w i t h  the length o f  the vagina of 

each animal. As a nozzle we have used a long in ject ion needle w i t h  rounded, blunt tip. The 



connection between t h e  syringe and t h e  nozzle can be closed or  opened by turning 

valve. 

l 
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Fig. 1. The Articop-instrument. The detai ls  see  text .  

t h e  

In t h e  operation the  following procedure is followed: 

1) Non-erected phallus is inserted into vagina, 

2) phallus is e rec ted  by a i r  pressure, 

3) insemination portion (I. ml) is t ransported t o  cervix a r e a  and fur ther  t o  

uterus. Transportat ion is agi ta ted  by female  herself and the  hydraulic 

pressure, which is  improved a f t e r  some minutes by additional portion (1  ml) 

of IVT o r  pros ta ta  liquid, 

4) t h e  peristal t ics of smooth muscles a r e  fu r the r  ag i t a t ed  by touching the  

cl i toris  region, 

5) t o  acce le ra te  t h e  inflow of sperm t o  uterus the  papilla anea is massaged. 

The ar t i f ic ia l  esection of 1 5  minutes is used which corresponds with t h e  length of the  t i e  

period in nature. 

RESULTS 

In general ,  the  cub numbers were  controlied quite la te ,  on June  16th  on one and on July 

13 th  on two fa rms  (table 1). One farm,  however, made continuous observations on the  

whelping and tr ied also t o  regis ter  the miscarsiages and t h e  number of destroyed cubs. In 



hydridizing Vulpes and Alopex about 20 % o f  the cubs were destroyed. On th is  f a r m  69.2 % 

o f  the polar foxes and 73.7 % o f  the carriers o f  polar fox became pregnant by a r t i f i c ia l  

insemination w i t h  Vulpes sperm. 

The poor pregnancy ra te  i n  interspecif ic crossing may be explained by miscarriages which 

is supported by the la te r  histological investigation o f  ten females wi thout  a l i t te r .  Nine of  

ten had developed 53 embryos but  terminated t o  miscarriage. 

The average nur-nber o f  spermatozoids i n  the succesful inseminations was 255.4 - + 
76.1 mi l j .  (5 - + S.E.). The number is  almost the same as the average i n  a l l  inseminations of  

the investigation (256.3 - + 80.7 milj.). The smallest number (90 milj.) o f  spermatozoids per 

insemination port ion gave 9 cubs. 

There was no signif icant correlat ion between the size o f  the l i t t e r  and the  number o f  the 

spermatozoids (Fig. 2) o r  the preservation t i m e  of the semen (Fig. 3). 

Fig. 2. The correlat ion between the size o f  the l i t t e r  and the number o f  the 

spermatozoids (millions). r = 0.009, N = 107. p = non-significant 



HOURS 

Fig. 3. The correlation between the size o f  the l i t t e r  and the preservation t ime  of  

the semen (hours). r = - 0.060, N = 62, p = non-significant 

Table 1. Results of the insemination 

Polar f ox  

Blue x polar 

Shadow 

Tundra (blue) 

Vulpes x Alopex 

Silver 

Red 

Vulpes x Vulpes 

No. o f  ins. 

females 

74 

138 

6 

2 

220 

24 

8 

32 

L i t t e r s  

no. % 

29 39.2 

5 3 38.4 

3 50.0 

1 50.0 

86 39. l 

16 66.7 

5 62.5 

21 65.6 

No. of 

cubs 

168 

336 

14 

3 

521 

6 5 

16 

8 1 

Cubslins. 

f emale 

2.27 

2.43 

2.33 

1.50 

2.37 

2.71 

2.00 

2.53 



DISCUSSION 

The si lver fox  produced by natural  copulation 2.97 cubs per copulated female i n  Finland i n  

1982 according t o  o f f i c ia l  statist ics and 6.33 cubs by blue and shadow foxes, respectively 

 n non. 1983). The statist ics do not, however, include those females (usually 20 - 25 % of 

the females of the farm) which were impossible t o  be copulated. On the contrary, our data 

consists o f  100 % o f  animals o f fered fo r  the experiment. The result obtained by the si lver 

fox is quite comparable w i t h  natural  mating, but  Vulpes x Alopex hydridizing gave clear ly 

lower results than intraspecif ic coupllng of Alopex. The great proportion o f  miscarriages 

and destroyed cubs indicates that  th is is caused a t  least i n  par t  by the problems o f  

interspecif ic hydridizing. I n  addition, the l im i t ed  knowledge and experience on the dating 

of  the r u t  o f  the rea l  polar fox and the carr ier  (blue fox  x polar fox) also was l i ke ly  t o  

influence the results. The comparison o f  the r u t  curves (Mbller & Fougner, 1981) w i t h  the 

insemination moment  indicates that the insemination period o f  a part  o f  the females came 

too late. The mistake was caused by the unexpectedly steep decline of  the r u t  curve i n  the 

end of  the heat. 

A signi f icant resul t  is, that  using the Articop-instrument the number o f  spermatozoids can 

be decreased considerably f r om that  used w i t h  the catheter method. The insemination 

portions w i t h  less than one hundred mi l l ion spermatozoids are expected t o  be satisfactory. 

On the other hand, the treatment t ime  by the Art icop- instrument can be shortened f rom 

the used 15 min. down t o  5 min. Both these improvements increase ef f ic iency and the 

economy o f  the method i n  the routine practice. 

The best f u r  farmer  i n  our experiment reached the results i n  which 75 - 80 % o f  Vulpes 

became pregnant by intraspecif ic insemination and produced 3.5 - 4.0 cubs per 

inseminated female. On this f a rm  the interspeci f ic insemination o f  Vulpes x Alopex 

produced pregnancy o f  60 - 75 % and 4.5 - 5.0 cubs per insemination. 

A great advantage o f  the new Articop-method is  also the ease of  the operation which 

permites the safe insemination on the individual farms by f u r  farmers. 
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CAUSES OF NON-INFECTIOUS PERINATAL KIT LOSSES 

IN FARM MINK. 

(Ursachen nichtinfektioser perinataler Welpenverluste 

bei Farmnerzen). 

Ulf D. Wenzel, A. Reinsberger, P. Zunft, Bezirksinstitut fur 

~eterinarwesen, Leipzig, DDR. 

The success in mink breeding is decisively influenced by un- 

disturbed and healthy raising of kits and young animals. ~ i t h  

mink, more than 80 per cent of the total losses occur during the 

raising period. It has been established that on an average up 

to 20 per cent of all mink kits born die during the raising pe- 

riod. Mink Kit losses are largest within the first four days of 

life. 

Between 1976 and 1982, 1491 litters with 7,805 born kits were 

checked within the first four days of life. Causes of kit los- 

ses are shown in the following table: 

Causes of losses number of proportion proportion of 

kits alto- of born total kit losses 

ge ther kits in % in % 
7,805 

Stillborn kits 249 

Losses of kits 

born alive 

Underweight kits 328 

Eating up kits 523 

Losses caused 

by raising and 

maintenance 

faults 21 8 

Losses due to lack 

of milk 187 



2 . 5  Losses  due t o  

extreme l i t t e r  

s i z e  39 0 . 5  2 . 5  

2 . 6  D e f o r m i t i e s  39 0 . 5  2 . 5  

2 . 7  Losses  w i t h o u t  

any n o t i c e a b l e  

changes 85 1.1 5 . 2  

A l  toge  t h e r  1 .668 21.4 100 

From t h i s  t a b l e s  a r i s e s  t h a t  i t  i s  recommendable t o  t a k e  t h e  

f o l l o w i n g  measures  f o r  r educ ing  k i t  l o s s e s :  
- I n s e r t i o n  o f  s p e c i a l  bot toms i n t o  t h e  p e n s .  

- O r g a n i z a t i o n  o f  s h i f t  work d u r i n g  t h e  b r e e d i n g  p e r i o d  w i t h  

t h e  a i m  o f  c h e c k i n g  t h e  ground below t h e  p e n s  from s u n r i s e  

t o  s u n s e t .  

C a r r y i n g  o u t  b i r d  and r o d e n t  c o n t r o l s  a t  r e g u l a r  i n t e r -  

v a l s .  

Use o f  c l e a n  and w e l l - i s o l a t e d  n e s t  b o x e s .  

- Easly and r e g u l a r  check ing  o f  l i t t e r s .  

A p p r o p r i a t e  p r e p a r a t i o n  of  t h e  f e m a l e s  f o r  t h e  l a c t a t i o n  

p e r i o d .  

- S a t i s f a c t o r y  s u p p l y  of  f e m a l e s  w i t h  w a t e r .  

S a t i s f a c t o r y  s u p p l y  of  f ema les  w i t h  v i t a m i n s ,  m i n e r a l s ,  

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

~ r u h l ,  24,  4 ,  11-14, 1983.  

3 t a b l e s ,  7 p h o t o s .  

I n  GERM. 

A u t h o r ' s  summary. 



LUTEAL C O N T R I B U T I O N  OF THE TERMINATION OF PREIMPLANTATION 

DELAY I N  M I N K .  

Bruce D .  Murphy, Rodney A .  Mead, P a u l i n e  E .  Mc K i b b i n ,  Dept .  of 

B io logy ,  Univ. o f  Saskatchewan,  Saska toon ,  S a s k . ,  Canada 

S7N OWO. 

F i v e  group of mink were mated once between March 17-19 (Day O ) .  

Group l ,  d e s i g n a t e d  i n t a c t  c o n t r o l s ,  r e c e i v e d  no f u r t h e r  t r e a t -  

ment. The remaining f o u r  g r o u p s  o f  mink underwent u n i l a t e r a l  

ovar iec tomy on t h e  day f o l l o w i n g  mat ing .  A t  t h a t  t i m e ,  p re -  

o v u l a t o r y  f o l l i  c l e s  were t r a n s p l a n t e d  t o  t h e  i p s i l a t e r a l  kidney 

c a p s u l e  of two groups  ( 3  and 5 )  t o  become e c t o p i c  c o r p o r a  l u t e a  

( C L ) .  The cecond ova ry  w a s  removed from a l l  o f  t h e  a n i m a l s  i n  

Groups 2-5 on Day 8 a f t e r  ma t ing .  A t  t h a t  t ime a n i m a l s  i n  

Groups 4 (ovar i .ec tomized)  and 5  ova r i ec tomized  + e c t o p i c  C L )  

r e e e i v e d  l -g  S i l a s t i c  i m p l a n t s  r e l e a s i n g  p r o g e s t e r o n e .  S i m i l a r  

S i l a s t i  c  i m p l a n t s  w i  t h o u t  p r o g e s t e r o n e  were a d m i n i s t e r e d  t o  

Groups 2 ( o v a r i e c t o m i z e d  o n l y )  and 3 ( o v a r i e c t o m i z e d  + e c t o p i c  

C L ) .  Blood sarnples were t a k e n  f o r  p r o g e s t e r o n e  a n a l y s i s  and 

l a p a r o t o m i e s  performed on a l l  mink through Day 44 o f  t h e  

e x p e r  iment .  

Ernbryoc iniplarited i n  a l l  ( 7 / 7 )  o f  t h e  an ima l s  i n  Group l ( i n t a c t  

co i - i t ro l s j  a.t an a v e r a g e  o f  23 .7  days  a f t e r  ma t ing .  I n  Group 5 

( e c t o p i c  CL + p r o g e c t e r o n e  i m p l a n t )  6 / 8  mink were found t o  have 

embryoc which were c a l c u l a t e d  t o  have implan ted  a t  an a v e r a g e  of 

36.3 d a y s  a f t e r  mat ing .  No embryo i m p l a n t a t i o n  o c c u r r e d  i n  

Grsupa 2 ,  3 and 4 a l t h o u g h  some u n a t t a c h e d  b l a s t o c y s t s  were r e -  

c o v e r e d  from t h e  u t e r i  o f  t h e  l a t t e r  two g roups .  

Proges tero i?e  was e l e v a t e d  by i m p l a n t s  t o  l e v e l s  t y p i c a l  o f  mink 

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

1evel .s  in tlie p r e s e n c e  of  a p r o g e s t e r o n e - r e l e a s i n g  S i l a s t i c  

implan t  . 

The r e s u l t s  demons ' t ra te  t h e  a b s o l u t e  n e c e s s i t y  of  t h e  ova ry  f o r  



embryo i m p l a n t a t i o n  i n  mink. F u r t h e r ,  t h e  hormonal r e q u i r e m e n t s  

f o r  i m p l a n t a t i o n  c o n s i s t  o f  p r o g e s t e r o n e  a s  w e l l  as some o t h e r  

f a c t o r  o r  f a c t o r s  o f  l u t e a l  o r i g i n .  

1 8 m-22 48-44 

DAY AFE"RMATING 

F%G. 3.  Mean serum proflseeroae leveis ( k  S m )  in fiw groups of female mink. Camples wcrc taken 24-26 h 
&m main& on Dny I immediatcly prior to removd o l  rhc lcft ovary in Groups 2-5, prior to remod oof thc re- 

g o m y  on Dny 8, a laparororny (Drys 20-22) and autopsy (Days 40-44) in Groups 2-5. Croup 1, 
$intast conaals) w e F  bled an eke same h y s  o l  pregnancy. Means bearing different letters at a pmicular blecd- 
k@ &te m ~$nMcmdy diEaent from QEic onoeher (P<0.05). 

B i o l o g y  o f  R e p r o d u c t i o n ,  289  497-503, 1983.  

1 t a b l e ,  3 f i g s . ,  2 6  r e f s .  A u t h o r s '  a b s t r a c t .  

The i m p l a n t a t i o n  t e r m i n a t e d  
w e l l  t h i s  y e a r !  



NUTRITIONAL FACTORS INFLUENCING IRON STATUS IN MINK. 

(Ernæringsmessige faktorer av betydning for jernstatus hos mink). 

Anders Skrede, Agric. University of Norway, Dept. of Poultry and 

Fur Animal Science, 1432 as-NLH, Norway. 

The report aims at reviewing possible causes for iron deficiency 

anemia in mink, and the possibilities for improved iron status 

by regulation of diet composition and iron supplementation. Fish- 

induced iron deficiency anemia is a common problem in mink nutri- 

tion. The occurrence of anemia seems to be associated with the 

feeding of raw fish, particularly species belonging to the cod 

family. It is suggested that trime thylamine oxide and formalde- 

hyde to some extent are responsible for the anemia-causative ef- 

f'ect of raw fish. However, a large number of factors may influence 

the chemical environment for iron and thus the availability and 

the absorption of iron. There is still incomplete knowledge for 

judgement of the importance of these factors. This would also 

apply to the value of different iron compounds used for iron forti- 

fication. Tt is indicated, however, that certain organic iron 

compounds or complexes may be more suitable than highly soluble 

iron salts as ferrous sulfate. 

Agricul t,ural Universi ty of Norway , Dept. of Poul try and Animal 

Science, Report no. 73. Vol. 62, no.4, 1983, 18 pp. 

3 tabI.es, 1 fig., 78 refs. Author's summary. 

In NORG, subtitles and cummary in ENGL. 

~y ~b % was OK ! 



VARYING FAT:CARBOHYDRATE RATIOS IN MINK DIETS. 

II. FEEDING OF KITS DURING THE WEANING-PELTING PERIOD. 

(Varierande feitt:karbohydrat-tilhave i fôr for mink. 

II. Fôring av kvelpar i perioden mellom fråvenjing og pelsing). 

Anders Skrede, Agricultural University of Norway, Dept. of Poultry 

and Fur Animal Science, 1432 as-NLH, Norway. 

A series of three feeding experiments was conducted to investigate 

the effects of varying fat:carbohydrate ratios in diets for mink 

kits from July-August to pelting time in November. The experiments 

were carried out in 1976, 1977 and 1981. The study involved 1160 

mirik kits (mostly dark mink), half males and half females. Expt. 

1 comprised the fat:carbohydrate ratios (%  of ME from fat:% of 

ME from carbohydrate) 30:35, 37:28, 44:21, 51:14 and 58:7). In 

Expt. 2 the fat:carbohydrate ratios were studied in a factorial 

approach with 2 protein levels, 28 and 40% of ME from protein. 

The fat:carbohydrate ratios in Expt. 2 were with 28% of ME from 

protein, 30:42. 42~30. 54:18 and 66:6, and with 40% of ME from 

proteir,, 25:35, 35:25, 45: 15 and 5 5 : 5 .  In Expt. 3 there were two 

fat:carbohydrate ratios, 31:35 and 56:lO. In all experiments, 

the f'at:carbohydrate ratios were changed by varying the amounts 

of lard and a precooked cereal containing 65% wheat and 35% oats. 

SZight adjustments of the levels of other feed ingredients were 

carried out to control protein level and feed consistency. 

Incrensing fat: carbohydrate ratios caused more rapid initial growth 

in all experiments. When carbohydrate supplied less than about 

30% of ME, this effect fainted towards the termination of the ex- 

perirnents. Thus, body weights and body lengths at pelting and 

skin lerigths showed smal1 differences between groups. However , 
carbohydrate levels above 30% of ME created in general lower final 

weights ar,d smaller skins. The optimal relationship between fat 

and carbohydrate appeared to increase with a decrease in the pro- 

tein level from 40 to 28% of ME. In two experiments, the lowest 

fat: carbohydrate ratios caused increased mortali ty among young 

male kits. The necropsy revealed in most cases gastrointestinal 

inflammation and fatty liver. With this exception, the treatments 





number o f  empty f e m a l e s  i n  t h e  c o n t r o l  group compared t o  t h e  expe- 

r i m e n t a l  group.  

Nord. Vet.-Med., 3 5 ,  1983 ,  91-94. 

15 r e f e r e n c e s .  A u t h o r s '  summary. 

FEEDING GREAT LAKES FISH TO M I N K :  EFFECTS ON M I N K  AND 

ACCUMULATION AND E L I M I N A T I O N  OF PCBS BY M I N K .  

T . C .  Hornshaw, R . J .  A u l e r i c h ,  H . E .  Johnson,  Dept .  of Animal S c i e n c e ,  

Michigan S t a t e  U n i v e r s i t y ,  E a s t  Lans ing ,  Michigan 48824. 

The e f f e c t s  of  f e e d i n g  G r e a t  Lakes f i s h  o r  f i s h  p r o d u c t s  ( c a r p ,  

s u c k e r ,  pe rch  s c r a p s ,  w h i t e f i s h  r a c k s ,  and a l e w i f e  f i s h m e a l )  t o  

mink were s t u d i e d .  Growth and f u r r i n g  o f  mink were normal f o r  

all s p e c i e s  o f  f i s h  t e s t e d .  However, mink f e d  c a r p  f a i l e d  t o  r e -  

p r o d u c e ,  and t h e  r e p r o d u c t i v e  performance a n d / o r  k i t  s u r v i v a l  i n  

g r o u p s  f e d  t h e  p e r c h ,  w h i t e f i s h ,  and s u c k e r  were i n f e r i o r  t o  t h e  

c o n t r o l .  Only t h e  a l e w i f e  f i s h m e a l  d i e t  s u p p o r t e d  r e p r o d u c t i o n  

and k i t  s u r v i v a l  comparable  t o  t h e  c o n t r o l .  PCB r e s i d u e s  ( a s  Aro- 

c l o r  1254)  accumulateci i n  mink subcu taneous  body f a t  t o  as much 

as 38 t i m e s  t h e  d i e t a r y  l e v e l ,  w h i l e  some i n d i v i d u a l  congeners  

aceurrrulated up t o  200 t i m e s .  The h a l f - l i f e  o f  PCB i n  mink ad ipose  

t i s s u e  w a s  de te rmined  t o  be 98 d .  The t o x i c i t y  o f  PCBs d e r i v e d  

from C r e a t  Lakes f i s h  w a s  g r e a t e r  than  t h a t  o b s e r v e d  i n  p r e v i o u s  

s t u d i e s  w i t h  mink f e d  comparable  l e v e l s  o f  t e c h n i c a l - g r a d e  PCBs. 

J .  o f  Toxicology and Envi ronmenta l  H e a l t h ,  11, 1983 ,  933-946. 

Michigan Sea Grant  C o l l e g e  Program, P r o j e c t  No. R/TS-2, MICHU-SG- 
83-300. 

7 t a b l e s ,  2 f i g s . ,  2 7  r e f e r e n c e s ,  A u t h o r s '  summary. 



BREWERC' W C H  IN DIETS FOR ED RACCOON DOGC 

H. Korhonen, M. Harri, T.Laitila, Department o£ Applied 

Zoology, University of Kuopio, POB 6, SF-70211 Kuopio 

21, Finland 

T h i s  r e s e a r c h  w a s  c o n d u c t e d  t o  e v a l u a t e  s u i t a b i l i t y  o f  B r e w e r s '  

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

f e e d  f o r  g r o w i n g  j u v e n i l e  a n d  a d u l t  r a c c o o n  d o g s  ( N y c t e r e u t e s  

p r o c y o n o i d e s ) .  The  f o l l o w i n g  f e e d i n g  t e s t  g r o u p s  w e r e  u s e d :  - 
(1) b a s a l  f e e d ,  c o n t r o l ,  ( 2 )  b a s a l  f e e d  c o n t a i n i n g  2 5 %  (w/w)  

B r e w e r s '  m a s h ,  a n d  ( 3 )  b a s a l  f e e d  c o n t a i n i n g  4 0 %  (w/w)  B r e w e r s '  

m a s h .  T h e s e  f e e d i n g  a r r a n g e m e n t s  w e r e  p e r f o r m e d  w i t h  g r o w i n g  

r a c c o o n  d o g s  d u r i n g  t h e  p e r i o d  J u n e - N o v e m b e r .  T h e  a d u l t  r a c c o o n  

d o g s  w e r e  a s s i g n e d  s e p a r a t e l y  t o  two  e x p e r i m e n t a l  g r o u p s  i n  J u l y :  

( 1 )  b a s a l  f e e d ,  c o n t r o l ,  a n d  ( 2 )  b a s a l  f e e d  c o n t a i n i n g  5 0 %  (w/w) 

B r e w e r s '  m a s h  u n t i l  m i d - S e p t e m b e r  a n d  4 0 %  (w/w) B r e w e r s '  m a s h  

f r o m  t h e n  o n w a r d s  t o  e a r l y  N o v e m b e r .  T o l e r a n c e  o f  r a c c o o n  d o g s  t o  

a  c h a n g e  f r o m  m a s h  d i e t s  t o  b a s a l  o n e  w a s  a l s o  e v a l u a t e d .  T h e  

b a s a l  f e e d  r a t i o n  a v e r a g e d  5 5 0  g  p e r  a n i m a l  p e r  d a y  f o r  t h e  w h e l p s ,  

2nd 3 0 0  g p e r  a h i m a l  p e r  d a y  f o r  t h e  a d u l t s .  T h e  m a s h  w a s  h a n d -  

m i x e d  w i t h  t h e  b a s a l  f e e d  t o  a  p o r r i d g e - l i k e  m a s s  a t  t h e  r e s e a r c h  

f a r m .  W a t e r  w a s  f r e e l y  a v a i l a b l e .  T h e  a n i m a l s  w e r e  h o u s e d  i n  

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

T h e  g r o w i n g  r a c c o o n  d o g s  d i d  w e l l  o n  t h e  d i e t  c o n t a i n i n g  2 5 %  

(w/w) B r e w e r s '  m a s h  w h i l e  j u v e n i l e  a n d  a d u l t  r a c c o o n  d o g s  o n  

t h e  d i e t  c o n t a i n i n g  4 0 %  (w/w)  o r  m o r e  B r e w e r s '  m a s h  g a i n e d  w e i g h t  

a t  a s l i g h t l y  l o w e r  r a t e  t h a n  t h e  c o n t r o l s .  I n  B r e w e r s '  m a s h  

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

i n  t h e  d i e t  i n c r e a s e d .  T h e  s a m e  t r e n d  w a s  s e e n  i n  t h e  a m o u n t  o f  

f a e c e s  a n d  f a e c e s l f e e d  i n t a k e  r a t i o s .  F u r t h e r m o r e ,  a p p a r e n t  



d i g e s  t i b i l i t y  (AD) of p r o t e i n  and  c a r b o h y d r a t e s  d e c r e a s e d  w i t h  

t h e  i n c r e a s e  of  mash c o n t e n t  i n  t h e  d i e t .  T h e r e  w e r e  n o  m a r k e d  

d i f f e r e n c e s  i n  f a t  A D ' S  e x c e p t  i n  t h e  40% (w/w) B r e w e r s '  mash 

g r o u p  w h e r e  i t  was s l i g h t l y  l o w e r e d .  T h e r e  w e r e  n o  s i g n i f i c a n t  

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

I n  a d d i t i o n ,  n o  d i f f e r e n c e s  i n  p e l t  q u a l i t y  w e r e  f o u n d .  The 

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

1-2 d a y s  a f t e r  d i e t  c h a n g e s  some d i a r r h e a  was f o u n d .  G e n e r a l  

c t r u c t u r e  o f  f a e c e s  c o n t a i n i n g  mash  was  s u i t a b l e  f o r  c o m p o s t i o n .  

The r e s u l t s  s u p p o r t  t h e  i d e a  t h a t  b a s a l  f e e d  c o n t a i n i n g  25% 

(w/w) B r e w e r s '  mash i s  a  s u i t a b l e  r a t i o n  i n  r a c c o o n  d o g  d i e t .  

F u r t h e r  s t u d i e s  f o r  more  a c c u r a t e  d i g e s t i b i l i t y  e x p e r i m e n t s  

a r e  i n  p r o g r e s s .  

T u r k i s t a l o u s ,  55  ( 1 0 )  : 5 2 8 - 5 3 0 ,  1 9 8 3 .  

3 t a b l e s ,  1 f i g .  

I n  F i n n i s h  

~ u t h o r s '  summary .  



EFFECT OF EXCESSIVE DIETARY ZINC ON THE INTRAUTERINE AND 

POSTNATAL DEVELOPMENT OF MINK. 

Michael R. Bleavins, Richard J. Aulerich, John R. Hochstein, 

Thomas C. Hornshaw, Angelo C. Napolitano, Dept. of Animal 

Science and Center for Environmental Toxicology, Michigan 

State University, East Lansing, MI 48824-1225. 

Dietary exposure to 1000 ppm of supplemental Zn did not result 

in grossly observable Zn toxicity or Zn-induced Cu deficiency in 

adul t mink. These same concentrations did, however, produce 

achromatrichia, alopecia, lymphopenia and a reduced rate of growth 

in the offspring produced by the Zn-treated females. These mink 

kits also exhibited profound immunosuppression. The in vitro 

blastogenic response of peripheral blood lymphocytes to concana- 

valin A was significantly (Pl0.001) lower in kits born to Zn-treat- 

ed dams than the response of those born to control dams. The de- 

pressed immunoresponsiveness was not a permanent defect since a 

normal lymphocyte response was seen approximately 14 weeks after 

weaning and being placed on an unsupplemented basal diet. The 

impaired lymphocyte reactivity is believed to be the result of 

altered DNA synthesis in these cells and/or an inhibition of ma- 

crophage functionc necessary for normal response to the mitogen 

cancanaval in A. 

J. N u t r .  112, 1983, 2360-2367. 

5 tables, 40 refs. Authorst summary. 

RESPONSES OF SIBERIAN FERRETS TO SECONDARY ZINC PHOSPHIDE 

POISONING. 

El-wood F. Hill, James W. Carpenter, US Fish and Wildlife Service, 

Patuxent Wildlife Res. Ctr., Laurel, MD 20811, USA. 

The hazard of operational-type applications of zinc phosphide 

(zn3P2) on a species closely related to the black-footed ferret 

(Mustela nigripes), was evaluated by feeding 16 Siberian ferrets 



( M .  eversmanni )  r a t s  t h a t  had been k i l l e d  by consumption o f  2% 

z i n c  p h o p h i d e - t r e a t e d  b a i t  o r  by an o r a l  dose  o f  40 ,  80 o r  160 

mg o f  Zn3P2. A l l  f e r r e t s  accep ted  rats and a s i n g l e  emes i s  by 

e a c h  of 3  f e r r e t s  was t h e  on ly  ev idence  o f  a c u t e  i n t o x i c a t i o n .  

A l l  f e r r e t s  l e a r n e d  t o  avoid  e a t i n g  g a s t r o i n t e s t i n a l  t r a c t s  o f  

t h e  r a t s .  Subacu te  z i n c  phosphide t o x i c i t y  i n  t h e  f e r r e t s  w a s  

i n d i c a t e d  by s i g n i f i c a n t  d e c r e a s e s  (18-48%) i n  hemoglobin i n c r a s e s  

of  35-91% i n  serum i r o n ,  and e l e v a t e d  l e v e l s  o f  serum g l o b u l i n ,  

c h o l e s t e r o l ,  and t r i g l y c e r i d e s .  Hemoglob in / i ron ,  u r e a  n i t r o g e n /  

c r e a t i n i n e ,  and a l b u m i n / g l o b u l i n  r a t i o s  a l s o  were a l  t e r e d  by t h e  

t r e a t m e n t s .  T h i s  s t u d y  demonst ra ted  t h a t  S i b e r i a n  f e r r e t s ,  o r  

o t h e r  s p e c i e s  w i t h  a s e n s i t i v e  eme t i c  r e f l e x ,  a r e  a f f o r d e d  a degree  

of  p r o t e c t i o n  from a c u t e  z i n c  phosphide p o i s o n i n g  due t o  i t s  emet i c  

a c t i o n .  The impor tance  o f  t o x i c i t y  a s s o c i a t e d  w i t h  p o s s i b l e  r e s p i -  

r a t o r ~ ,  l i v e r ,  and k idney damage i n d i c a t e d  by a l t e r e d  b lood  chemi- 

s t r i e s  i s  n o t  known. 

J .Wi ld1 .  Manage, 4 6 ,  3 ,  1982.  

3 t a b l e s ,  1 f i g . ,  23 r e f s .  A u t h o r s '  summary. 

HEXACHLOROBENZENE I N D U C E D  EFFECTS ON REPRODUCTION I N  M I N K  

AND EUROPEAN FERRETS. 

M . R .  B l e a v i n s ,  R . J .  A u l e r i c h ,  R . K .  R i n g e r ,  Michigan S t a t e  Un iv . ,  

E a s t  Lans ing ,  Michigan 48824. 

Mink and European f e r r e t s  were f e d  d i e t s  t h a t  c o n t a i n e d  0 ,  1 ,  5 ,  

25,  o r  125 ppm s u p p l e m e n t a l  hexachlorobenzene  ( H C B )  t o  i n v e s t i g a t e  

t h e  e f f e c t s  o f  t h i s  widesp read  a g r i c u l t u r a l  and i n d u s t r i a l  p u l l u t a n t  

on t h e  r e p r o d u c t i v e  performance o f  t h e s e  two c l o s e l y  r e l a t e d  s p e c i e s .  

Mink f e d  d i e t s  t h a t  c o n t a i n e d  1 ppm, o r  more,  supp lemen ta l  HCB 

f o r  6 weeks p r i o r  t o  b r e e d i n g ,  produced o f f s p r i n g  ( k i t s )  w i t h  r e -  

duced b i r t h  w e i g h t s .  Feeding mink 5  o r  25 ppm HCB r e s u l t e d  i n  

d e c r e a s e d  k i t  body w e i g h t  g a i n s  up t o  6  weeks o f  a g e .  During t h i s  

p e r i o d ,  mink k i t  m o r t a l i t y  was p o s i t i v e l y  c o r r e l a t e d  w i t h  HCB ex- 

p o s u r e .  No k i t s  were  produced by t h e  f e m a l e  mink o r  f e r r e t s  f e d  

125 ppm HCB. The f e r r e t s  f e d  5 og 2 5  ppm HCB whelped s m a l l e r  k i t s  



t h a n  t h e  c o n t r o l s  b u t  no r e d u c t i o n  i n  pos t -par tum k i t  growth w a s  

o b s e r v e d ,  a l  though m o r t a l i t y  i n c r e a s e d  i n  d i r e c t  p r o p o r t i o n  t o  

t h e  l e v e l  o f  HCB i n  t h e  d i e t .  

J o u r n .  o f  Animals S c i e n c e ,  55 ( S u p p l .  1 )  327,  1982.  

Only a b s t r a c  t r e c e i v e d .  

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

BLACK-FOOTED FERRET PREY REQUIREMENTS: 

AN ENERGY BALANCE ESTIMATE. 

Mark E .  S t romberg ,  R .  Lee Rayburn, T i m  W .  C l a r k ,  The Na tu re  Conser- 

vancy,  1732 P e a r l  S t . ,  Denver ,  C O  80203. 

A model based  on c a l c u l a t i o n s  o f  m e t a b o l i z a b l e  energy  r e q u i r e m e n t s  

e s t i m a t e d  t h e  annua1 p r e y  r e q u i r e m e n t s  f o r  1 r e p r o d u c  t i v e  female  

b l a c k - f o o t e d  f e r r e t  ( M u s t e l a  n i g r i p e s )  and h e r  young. Both whi t e -  

t a i l e d  and b l a c k - t a i l e d  p r a i r i e  dogs (Cynomys l e u c u r u s  and  C .  ludo-  

v i c i a n u s )  were c o n s i d e r e d  as p r e y .  G e s t a t i o n ,  l a c t a t i o n ,  and f e r -  

r e t  pup growth were modelled. A g e n e r a l  r e g r e s s i o n  o f  m u s t e l i d  

p rey  b iomass  r e q u i r e m e n t s  h e l p e d  v e r i f y  m e t a b o l i z a b l e  ene rgy  c a l c u -  

l a t i o n s .  P o p u l a t i o n s  o f  between 474 and 1 , 4 2 1  b l a c k - t a i l e d  p r a r i e  

dogs and between 412 and 1 , 2 3 6  w h i t e - t a i l e d  p r a i r i e  dogs  a r e  p re -  

d i c t e d  as n e c e s s a r y  t o  s u s t a i n  t h e  annua1 p r e d a t i o n  by t h e  female 

and young f e r r e t s .  Minimum f e r r e t  d e n s i t i e s  e x p e c t e d  t o  o c c u r  

and s i z e s  o f  f e r r e t  p r e s e r v e  a r e a s  were c a l c u l a t e d .  These r e s u l t s  

can  b e  used  by a d m i n i s t r a t o r s  and managers cha rged  w i t h  b l a c k -  

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

t h i s  endangered  s p e c i e s .  

J .  W i l d l .  Manage 47 ,  1 ,  67-73, 1983.  

1 f i g . ,  39 r e f e r e n c e s .  Au thor s '  summary. 
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HAEMAGGLUTINATION-TEST APPLIED TO THE DISTINCTION BETWEEN ,',t 
I / 

FELINE AND CANINE PARVOVIRUS. , Q9 
(Isolement dun rotavirus sur lapins a diarrhée recherche 

du pouvoir pathogéne). 

Anne Moraillon, R. Moraillon, Chaire de Médecine des Equidés et 

des Carnivores, Ecole Natl. Vét., 94704 Maisons-Alfort Cédex, 

France. 

The study of the haemagglutinating properties of parvovirus in 

carnivores has led to a technique that makes possible to distinguis 

between strains of felnine origin (cat panleukopenia virus) and 

strains of canine origin (responsible for cat parvovirosis). The 

two strains of mink enteritis which were studied behave like viruses 

of feline origin. 

Rec. Méd. vét., 1982, 158, 12, 799-804. Authors' summary. 

In FREN, summary in FREN, ENGL, SPAN. 

CANINE PARVOVIRUS: RELATIONSHIP TO WILD-TYPE AND VACCINE STRAINS 

OF FELINE PANLEUKOPENIA VIRUS AND MINK ENTERITIS VIRUS. 

Jon-Duri Tratschin, Gary K. McMaster, Gertrud Kronauer, ~unter 

Seigl, Inst. for Hygiene and Med. Microbiology, University 

of Bern, ~riedbuhlstrasse 51, CH-3010 Bern, Switzerland. 

Canine parvovirus (CPV), feline panleukopenia virus (FPLV) and 

mink enteritis virus (MEV) were compared serologically, by deter- 

mination of their host range in cell cultures, as well as by re- 

striction enzyme analysis. Maps of the virus genomes were esta- 

blished using seven different restriction enzymes cutting at a 

total of 56 sites. MEV and FPLV gave maps which were identical 

except for one restriction site. The map of CPV is closely related 

to those of FPLV/MEV since their DNAs share about 80% of the re- 

striction sites tested. However, CPV is clearly distinct from 



FPLV/MEV s i n c e  e i t h e r  e i g h t  (German i s o l a t e )  o r  n i n e   e el gi an, 

Swiss  and American i s o l a t e s )  r e s t r i c t i o n  s i t e s  a r e  d i f f e r e n t .  

The D N A s  o f  s i x  v a c c i n e  s t r a i n s  of  FPLV and MEV were a l s o  a n a l y s e d .  

They gave maps which c l o s e l y  resembled  t h o s e  o f  t h e  r e s p e c t i v e  

wi ld - type  s t r a i n s .  CPV and FPLV/MEV a l s o  d i f f e r e d  w i t h  r e s p e c t  

t o  a n t i g e n i c i t y ,  a s  w e l l  as t o  h o s t  range  i n  c e l l  c u l t u r e s .  

J .  gen.  V i r o l .  (1982)  61 ,  33-41. 

3 f i g s . ,  1 t a b l e ,  23 r e f e r e n c e s .  A u t h o r s t  summary. 

FERRET AS A POTENTIAL RESERVOIR FOR HUMAN CAMPYLOBACTERIOSIS. 

James G .  Fox,  J o e l  I .  Ackerman, C h r i s t i a n  E .  Newcomer, Div .  o f  

Comparat ive Medic ine ,  M a s s a c h u s e t t s  I n s t .  of Technology,  

Cambridge, MA 02139. 

A su rvey  w a s  conducted  t o  de te rmine  t h e  f r e q u e n c y  o f  Campylobacter  

f e t u s  s u b s p  j e j u n i  i n  f e c e s  o f  f e r r e t s  pu rchased  f o r  u s e  i n  b i o -  

medica l  r e s e a r c h .  Over a 12-month p e r i o d ,  168 f e r r e t s  from 2 com- 

m e r c i a l  b r e e d e r s  were examined by b a c t e r i o l o g i c  c u l t u r a l  p r o c e d u r e s  

f o r  Campylobacter  s p p ;  61% were c u l t u r a l l y  p o s i t i v e  f o r  C f e t u s  

subsp  j e j u n i .  I n  a t h e r a p e u t i c  t r i a l  w i t h  1 6  f e r r e t s  s h e d d i n g  

C f e t u s  s u b s p  j e j u n i  i n  f e c e s ,  e ry th romyc in  g i v e n  o r a l l y  f a i l e d  

t o  e l i m i n a t e  i n t e s t i n a l  c a r r i a g e  o f  t h e  organism i n  1 5  o f  t h e  

a n i m a l s .  

Am.  J .  Ve t .  Res.  Vol .  4 4 ,  n o . 6 ,  1049-1052, 1983.  

2  t a b l e s ,  22 r e f e r e n c e s .  A u t h o r s t  summary. 

CAMPYLOBACTER FETUS SS JENUNI INFECTION I N  FERRETS: 

C L I N I C A L  AND THERAPEUTIC INDICES. 

J .G.  Fox, C.E. Newcomer, J . I .  Ackerman, Div .  o f  Comparat ive Med., 

MIT, Cambridge, MA 02193. 

F e r r e t s  ( M u s t e l a  p u r o t i s )  a r e  b e i n g  used  i n c r e a s i n g l y  i n  b iomed ica l  



r e s e a r c h  and becoming popu la r  as a p e t .  P r e v i o u s l y ,  t h i s  l a b o r a -  

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

c h a r a c t e r i z e d  c l i n i c a l l y  by mucohemorrhagic s t o o l s ,  d e h y d r a t i o n ,  

and a n o r e x i a .  Campylobacter f e t u s  subsp  j e  j u n i  ( C f j )  , a l e a d i n g  

cause  of d i a r r h e a  i n  man, w a s  i s o l a t e d  from s i x  o f  n i n e  f e r r e t s  

w i t h  p r o l i f e r a t i v e  c o l i t i s .  C l i n i c a l  s i g n s  o f  d i a r r h e a  were  r e p r o -  

duced i n  an e x p e r i m e n t a l  CFj i n f e c t i v i t y  s t u d y  i n  C f j - f r e e  f e r r e t s .  

Campylobacter  f e t u s  subsp  j e j u n i  w a s  r e c o v e r e d  from t h e  f e c e s  o f  

63% (103 /166)  f e r r e t s  surveyed.  The m a j o r i t y  of t h e s e  i s o l a t e s  

were from asymptomatic  c a r r i e r s ;  however ,  e x p e r i m e n t a l  s t r e s s  p r e -  

c i p i t a t e d  a n  o u t b r e a k  o f  e p i s o d i c  d i a r r h e a  i n  38 of 66 a n i m a l s  

as ev idenced  by l o o s e ,  mucus and b lood  t i n g e d  s t o o l s .  C l i n i c a l  

s i g n s  o f  d i a r r h e a  p e r s i s t e d  f o r  a p e r i o d  o f  4  weeks,  b u t  s u b s i d e d  

a f t e r  removal o f  expe r imen ta l  s t r e s s .  T h e r a p e u t i c  t r ia ls  w i t h  

e ry th romyc in  (40-65 mg/kg, tw ice  d a i l y )  f o r  1 0  days  i n  1 6  a n i m a l s  

shedd ing  C f j  ( 1 0  c o n t r o l s  a l s o  p o s i t i v e  f o r  C f j )  were u n s u c c e s s f u l  

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

r e t s  t h e r e f o r e  p r e s e n t s  s e v e r a l  i n t e r e s t i n g  problems;  long- te rm 

c a r r i a g e  o f  t h e  organism w i  t h  p o t e n t i a l  z o o n o t i c  i m p l i c a t i o n s ,  

c l i n i c a l  d i s e a s e  under  e x p e r i m e n t a l  s t r e s s ,  and d i f f i c u l t y  i n  

e l i m i n a t i n g  C f j  from asymptomatic c a r r i e r s .  

Labora to ry  Animal S c i e n c e ,  Vol. 3 2 ,  no .  4 ,  1982. 

Only a b s t r a c t  r e c e i v e d .  A u t h o r s '  a b s t r a c t .  

FAILURE TO TRANSMIT SARCOCYSTIS SPECIES FROM OX, SHEEP, 

GOATS, MOOSE, ELK,  AND MULE DEER TO RACCOONS. 

J . P .  Dubey, Byron L .  Blagburn ,  Vet .  Res.  Lab . ,  Department o f  Ve t .  

S c i e n c e ,  Montana S t a t e  U n i v e r s i t y ,  Bozeman, MT 59717, USA. 

Meat i n f e c t e d  w i t h  S a r c o c y s t i s  c r u z i  o f  o x ,  S  t e n e l l a  o f  s h e e p ,  

S  h e m i o n i l a t r a n t i s  o f  mule d e e r ,  S  c a p r a c a n i s  of g o a t s ,  S  w a p i t i  

o f  e l k ,  and s a l c e s l a t r a n s  of moose w a s  f e d  t o  6  S a r c o c y s t i s - f r e e  

r e c c o o n s ,  1 raccoon  f o r  each  s p e c i e s  o f  S a r c o c y s t i s .  None o f  t h e  

r accoons  s h e d  S a r c o c y s t i s  s p o r o c y s t s  i n  t h e  f e c e s .  

Am.  J .  Ve t .  R e s . ,  4 4 ,  6 ,  1983.  

9  r e f e r e n c e s .  A u t h o r s '  summary. 



SARCOCYSTIS AND OTHER C O C C I D I A  I N  FOXES AND OTHER WILD 

CARNIVORES FROM MONTANA. 

J . P .  Dubey, Ve t .  Res.  Lab . ,  Dept .  of Vet .  S c i e n c e ,  Montana S t a t e  

U n i v e r s i t y ,  Bozeman, MT 59717, USA. 

S a r c o s y s t i s  spp  s p o r o c y s t s  were found i n  f e c e s  of 10.1% of 198 

r e d  f o x e s  (Vulpes  v u l p e s ) ,  i n  3 .2% o f  61 b o b c a t s  ( L Y ~ X  r u f u s ) ,  

i n  16 .6% of  12  mountain l i o n s  ( F e l i s  c o n c o l o r ) ,  i n  1 6 . 6 %  of f i s h e r  

( M a r t e s  p e n n a n t i ) ,  and i n  none of  20 w o l v e r i n e s  (Gulo  g u l o ) ,  4  

mink (Mus te l a  v i s o n ) ,  o r  10  r accoons  ( ~ r o c y o n  l o t o r ) .  S a r c o c y s t i s  

m u r i s  and toxoplasma g o n d i i  were n o t  found i n  l a b o r a t o r y  mice ino-  

c u l a t e d  w i t h  f e c e s  o f  b o b c a t s  and mountain l i o n s .  

J .  Amer. Vet.  Med. A s s . ,  1 8 1 ,  11, 1270-1271. 

1 4  r e f e r e n c e s .  Author  ' s summary. 

MANGE I N  A R C T I C  FOXES ON FARMS AND ITS CONTROL.  

(Swierzb  d r a z a c y  u  hodowlanych piesakow i j eg0  z w a l c z a n i e ) .  

F r a n c i s z e k  Kamyszek, Zak lad  Hygieny W e t e r y n a r y j n e j ,  60-126, Poznan,  

Poland.  

The a i m  of  t h e  s t u d y  w a s  t o  de te rmine  t h e  o c c u r r e n c e  of  s c a b  i n  

a r c t i c  f o x e s  and t h e  ways i n  which i t  s p r e a d s  and t o  c o n t r o l  i t .  

I n  1979 t h e  i n v e s t i g a t i o n s  were c a r r i e d  o u t  i n  3 fa rms  on 381 a r c t i c  

f o x e s  aged 3  weeks t o  4 y e a r s .  The c l i n i c a l  e x a m i n a t i o n s  i n  t h e  

farms and l a b o r a t o r y  a n a l y s e s  o f  s c r a p e s  showed t h a t  302 an ima l s  

(79 .3%)  a n i m a l s  were i n f e s t e d  by S a r c o p t e s  s c a b i e i  v a r .  v u l p i s .  

The i n f e s t a t i o n  i n  i n d i v i d u a l  fa rms ranged from 65.4-85.0%. The 

a n i m a l s  were d i v i d e d  i n t o  3  groups  and e a c h  o f  them was b a t h e d  

2  o r  3  t i m e s  a t  8-10 d a y s  i n t e r v a l s  an aqueous  s o l u t i o n  o f  a d i f -  

f e r e n t  p r e p a r a t i o n .  Group a w a s  d ipped  i n  a 0 .05% s o l u t i o n  of  

T a k t i c ,  group b  i n  0.025% Neocidol  and g roup  c  i n  1% Neguvon. 

I n  t h e  p a r t s  of s k i n  a f f e c t e d  by more s e r i o u s  l e s i o n s ,  t h e  prepa-  

r a t i o n  w a s  rubbed i n  w i t h  a h a r d  b r u s h .  S i m u l t a n e o u s l y  t h e  farms 

were m e c h a n i c a l l y  c l e a n e d  and d i s i n f e c t e d .  The exarn ina t ion  a f t e r  

t r e a t m e n t  showed t h a t  97 .4% of t h e  a n i m a l s  were c u r e d .  A s  one 



fa rm w a s  s i t u a t e d  n e a r  a f o r e s t ,  t h e  s o u r c e  o f  i n f e s t a t i o n  w a s  

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

s k i n  changes .  The i n f e s t a t i o n  had p robab ly  s p r e a d  d u r i n g  c o n t a c t  

o f  anirnals  w h i l e  rnating and as a  r e s u l t  o f  t h e  exchange o f  males  

i n  a l l  t h r e e  fa rms i n  t h i s  p e r i o d .  

Conc lus ions :  The s c a b  i n f e s t a t i o n  ranged from 65.4-85.0% of an ima l s  

i n  i n d i v i d u a l  f a rms  (mean 7 9 . 3 % ) .  A f t e r  d i p p i n g  r e p e a t e d  2 o r  

3  t i m e s ,  97.4% o f  t h e  t r e a t e d  an ima l s  were c u r e d .  T a k t i c  appeared  

t o  be  most e f f e c t i v e  p r e p a r a t i o n .  

Wiadornosci P a r a z y t o l o g i c z n e ,  28 ( 1 / 2 ) ,  295-298, 1982.  

1 0  r e f e r e n c e s .  A u t h o r ' s  surnmary. 

I n  POLH, summary i n  ENGL. 

NOCARDIOSIS I N  A FOX AND I N  A MONGOOSE. 

(Nocardiose  b e i  e inem Rotfuchs  (Vulpes  v u l p e s )  und einem 

K l e i n e n  Mungo ( H e r p e s t e s  j a v a n i c a ) .  

G .  Loupa l ,  M .  ~ c h o n b a u e r  , Angel ika  ~chonbauer- angle , I n s t .  f u r  

P a t h o l o g i e  und G e r i c h t l i c h e  ~ e t e r i n a r m e d i z i n ,  Linke Bahngasse 

1 1 ,  A-1030 Wien. 

A c a s e  o f  n o c a r d i o s i s  i n  a  f o x  (Vulpes  v u l p e s )  and a n o t h e r  one 

i n  a rnongoose ( H e r p e s t e s  j a v a n i c a )  a r e  d e s c r i b e d .  I n  b o t h  a n i m a l s  

s e v e r e  e x u d a t i v e  p l e u r i s y  was found.  I n  t h e  e x u d a t e  t h e r e  were 

many p inhead-s i zed  g r a n u l e s .  H i s t o l o g i c a l l y  we s a w  l a r g e  q u a n t i t i e s  

o f  s l e n d e r ,  b r a n c h i n g ,  g ram-pos i t ive  and a c i d - f a s t  b a c t e r i a  i n  

t h e s e  g r a n u l e s .  Thought a t t e m p t s  t o  c u l t u r e  t h e s e  microorganisrns  

f a i l e d ,  we i d e n t i f i e d  them as b a c t e r i a  o f  t h e  genus  n o c a r d i a  because  

o f  t h e i r  rnorphology and t h e i r  s t a i n i n g  p r o p e r t i e s .  

B e r l i n e r  ~ u n c h .  ~ i e r a r z t l .  Wschr. 9 5 ,  312-315, 1982.  

3 f i g s . ,  1 3  r e f e r e n c e s .  A u t h o r s l  summary. 

I n  GERM, summaries i n  GERM and ENGL. 



EXPERIMENTAL ENCEPHALITOZOONOSIS IN THE BLUE FOX. 

CLINICAL AND SEROLOGICAL EXAMINATIONS OF AFFECTED PUPS. 

Svein Fredrik Mohn, Natl. Vet. Inst., P.O. Box 8156, Dep., Oslo 

1, Norway. 

Two groups of blue fox pups about 1 112-2 and 2 112-3 months old, 

respectively, suffering from experimental encephalitozoonosis, 

were examined clinically and serologically. Antibodies to Encepha- 

litozoon cuniculi were detected in all pups, the titres varying 

within the range 10-12,800. In addition to unspecific signs of 

disease the pups showed various neurological disturbances including 

ataxia, posterior weakness, lameness and circling behaviour, ter- 

minating in recumbency, paralysis or convulsions. Reduced sight 

or blindness was observed occasionally. Some of the pups appeared 

thirsty. Haematological examinations revealed pronounced leukocy- 

tosis without any conspicuous shift within the various groups of 

leukocytes. Biochemical examinations of serum showed significant 

elevated values of urea nitrogen, creatinine, and magnesium concen- 

trations, reflecting renal dysfunction. Alanine aminotransferase 

was found significantly depressed in both groups. Raised levels 

of total protein were demonstrated due to pronounced hyperglobulin- 

aemia. This finding together with the common occurrence of gener- 

alized polyarteritis nodosa and proliferations of plasma cells 

in clinically affected pups, is probably a result of autoimmune 

disturbances initiated direc tly of indirectly by the protozoan 

infection. 

Acta vet. scand. 1982, 23, 503-511. 

2 tables, 28 references. 

In ENGL, summary in NORG. 

Authorts summary. 



3e CONGRES INTERNATIONAL SCIENTIFIQUE 
SUR LA PRODUCTION DES ANIMAUX A FOURRURE 

, 3rd INTERNA TIONA L SCIENTIFIC CONGRESS 
I N  FUR AlVIMAL PRODUCTION 

25, 26, 27 a v r i l  1984, V e r s a i l l e s ,  F r a n c e  

Jouy-en-Josas , February 23, I984 

Dear Col league, 

Please find enclosed final registration forms. Send them i n due 
time because room reservation i s  very doubtful a f te r  March 25. 

The Congress programme i s  ful1 : 57 speeches and I6 posters ! T h u s  
we will have plenty of work. B u t  I think i t was best to accept a 
maximum number of participants . . . no more can be accepted now ! 

You will receive the book of abstracls soon. Printing was delayed by 
soEe late  authors. 

Whi l e  we are working, the ladies wi l l pay a visi t to  the Pal ace of 
Versailles on the afternoon of Wednesday 25. On Thursday 26 they w i  l 1  
have a sight-seeing tour in Paris ,  lunch and a fashion show 9 n  the 
afternoon . On Friday morning they wi l l vi s i  t lilalmaison. 

I hope t o  hear from you soon. 

Bes t regardc , 
The Chairnian of the 
Organi zi ng Commi t tee  , 

J .  ROUGEOT 

Secritariat : Jean Rougeot, Institut National de la Recherche Agronomique, 
Laboratoire des Pelages, Toisons et Fourrures, 7 8 3 5 0  Jouy en Josas, France. 

Tél. (3) 956-80-80 Télex. INRACRZ 6 9 5 4 3 1  



Dear Dr. Jdrgensen ,  

I have juist ;ot your  Tiea Y e u  g r e e t i n g s .  T11ailL; jrou f o r  yoilr 

Iririd wisiiss. 
l ara g l a d  t h a t  you a v e  goin; .to e-and your  .;?;uaier,. A l l  of  

thern serni t o  be v e r y  i n t e r e s t i n g  and 1on;;-raa,;e , i l a n s .  ';le curi co- 

o i je ra te  w i t h  you i n  uome of t;he;;e iiive:iti . ;ation.i.  ;/c finve jii ,t 

i l i i t i a t e d  , s b u d i ~ ~  on d i g r s t i o n  ~ I ~ y s i o l o ~ ~ y  oi' i i i i i i : i ~  21d 2 o i u r  fci-re:;. 

I h e  inPorz?ation ubout o u r  r e s u l t 3  1ia.j been  recrrii-17 .mit t o  yoa ,  

s o  you cail ;;et an i d e a  o f  ,tlie main t r e n d  o 9  o u r  iilve.;Yi:;~,ticri.i. :'le 

have a l s o  sot.le i n t e r e s t i r i g  dtita on v i t m i n s .  If %!le ob j e c t  i s  in -  

t e r e . j t i n g  f o r  Tour j o u r n a l  vie c m  pre,)are  a i i a ~ i b ~ ~  OL' u r t i c l f ! . ;  ( v i -  

t a m i n ~  d ,B , , ,U2) .  YJic ~ a m e  c z i  bo ciaric f o r  ,):w,ly7,1axi:; o:f .;.ir!i:,u i r i  
cu~ir.i;.+l *s . 

lt i . 3  veri)- d i f  f i c u l t  t o  t17E!!l,j12%~ OUT publ lca i ; i011~ I~OLI  i ; ~ . : i F m  

i n t o  r;n&liali  h e r e .  Could you ,  ;leri.,c, e x c i - t e  tlie curio. i i - t ;  o 1  .;j~ib- 

Ilsher;;  f o r  -ubLica t lon  o+ o u r  b ~ o l i : ;  ii' Ai~;:li.iii? Il'l~c Dcoi: "2,ii- 
b e a r i n y  aniiacil iti..;easest' e111 be OL' iill;crc ... t f o r  fup i'~,:~.e-,-.; %:I $1 

couilt-ri<?:;. IJow ?rof .  U l l c  .icriuel ;!.I~u ziy,;cLf Ure ~ . a l r i l  t : i u  uoo:: i:"%- 

dy for .  I?ubli..;iiin:g Bou;c "ViGU Cu;tc?.v $'i;lii:r Veïla; ,Ti:l:a " (:;d.;). ;.& 

i s i l l  De j u b l i j i i e d  i n  (;eri"m LUI:L -'-'-Q- b,,~n la ' Lm:;:;i:~i?. i t  :;:il.- b r  9 :;OOU 

b001i wl~icl i  c i l l  covcil ~,ie.tliodc i o i .  inve. ; i ; i ;nt ior~ï ,  norr-inroc tiuu.., , 
conta:ious i i ld ii-iva;ionol dic;ea.;es o? fur-bosri l i , ;  noi. .  ;?.l,., . Cs l ;.!:r 
and bLacd-mu-~,;ilite il lu;triy(;Lollj  I ~ C  -..Fvril ? , ixre .  I .ti.iiïil: ;::-;-t 

U l l '  i7enzel v i l 1  .:elid you de.Lail.oa lnYn~...i- . . .-~~, "r, il,;: L.;~",:. 

'Ye~y  intcrc:;tin:. boolc "Scioni;il'ic I, .~,~blci: . . i  of f u r  br?::;i'..,gn 
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c ~ ; . ~ . L I c I I ~ ~ ~  f0:r 22:?1j:,31:3i;i'.xl. :;o3: 1 21,. - :)Y-, i L- ;)ari:: ; ij.if,:>rA.!~~~ i<;:i ~3:,i~. 
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i n  irly l>!.;t l c - t t c , r .  
T-! ~ . ~ n i s ,  i i r  m y  -ui>3.i:;ho1:u bscone iii-ter-.-;i;ea Li? ; i u ~ ~ i c z t i o r i  (c:.lj 

tr;m!ilai;i.oil) OP i-iii? 'booki;, tilo e;;,,criei~.ce ol' ;;ovic;t f,:? i>r<?c<;r;.:; 
v : i l l  be  .Lhe i;r.o;,e.rty of fizur .cam:i-rz ij.1 ...my c o i ~ 2 . t ~ i e 3 .  ilccor&iilU 

t 0  ';Ile exi.,toi-1% ~-eguJ.ation; ir. ouz ceul-l';:,j. nu>].i.jiior;; ,,ho,:ld E-.~L/- 
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EXPERIMENTAL ENCEPHALITOZOONOSIS I N  THE BLUE FOX. 

CLINICAL, SEROLOGICAL AND PATHOLOGICAL EXAMINATIONS OF 

VIXENS AFTER ORAL AND I N T R A U T E R I N E  I N O C U L A T I O N .  

S .F .  Mohn, K .  Nords toga ,  I . W .  D i s h i n g t o n ,  N a t l .  Ve t .  I n s t . ,  

P.O. Box 8156,  Dep. ,  Oslo 1 ,  Norway. 

I n o c u l a t i o n  o f  v i x e n s  w i t h  Encepha l i tozoon  c u n i c u l i  (E.  c u n i c u l i ) ,  

per formed o r a l l y ,  e i t h e r  b e f o r e  o r  i n  t h e  g e s t a t i o n  p e r i o d ,  o r  

d i r e c t l y  i n t o  t h e  u t e r u s  a t  o e s t r u s ,  i nduced  c l i n i c a l  e n c e p h a l i t o -  

z o o n o s i s  i n  t h e  o f f s p r i n g .  The i n f e c t i o n  o f  t h e  v i x e n s ,  i n d i c a t e d  

by a g e n e r a l  E .  c u n i c u l i  an t ibody  r e s p o n s e ,  appea red  t o  r u n  a sub-  

c l i n i c a l  c o u r s e .  E n d o m e t r i t i s  was d e t e c t e d  i n  some of  t h e  v i x e n s  

when examined a t  t h e  end of  t h e  t r i a l .  A temporary i n c r e a s e  o f  

t o t a l  p r o t e i n ,  a lbumin and g l o b u l i n  i n  t h e  i n o c u l a t e d  v i x e n s  com- 

p a r e d  t o  t h e  c o n t r o l s  w a s  d e t e c t e d  i n  t h e  f i n a l  2 weeks of t h e  

g e s t a t i o n ,  c o n c o m i t a n t l y  w i t h  t h e  r i s e  i n  humoral E .  c u n i c u l i  a n t i -  

body t i t r e s .  The a n t i b o d y  l e v e l s  a p p e a r e d  s i g n i f i c a n t l y  h i g h e r  

i n  t h e  group o f  v i x e n s  i n o c u l a t e d  d i r e c t l y  i n t o  t h e  u t e r u s  t h a n  

i n  t h e  o r a l l y  i n o c u l a t e d  groups .  Vixens  exposed  t o  t h e  p a r a s i t e  

seemed t o  p o s s e s s  a c e r t a i n  degree  o f  a c q u i r e d  r e s i s t a n c e  t o  r e -  

i n f e c t i o n  w i t h  t h e  p a r a s i t e  when exposed i n  t h e  f o l l o w i n g  b r e e d i n g  

s e a s o n .  

A c t a  v e t .  s c a n d .  1 9 8 2 ,  2 3 ,  490-502. 

3 t a b l e s ,  4 f i g s . ,  24 r e f e r e n c e s .  

I n  ENGL, summary i n  N O R G .  

A u t h o r s '  summary. 

HUMAN INFLUENZA VIRUS INFECTION I N  M I N K :  

SEROLOGICAL EVIDENCE OF INFECTION I N  SUMMER AND AUTUMN. 

K a t s u n o r i  Okazak i ,  Ryo Yanagawa, H i r o s h i  Kida ,  Dept .  o f  Hygiene 

and M i c r o b i o l o g y ,  Fac .  of Ve t .  Med., Hokkaido U n i v e r s i t y ,  

Sapporo ,  J a p a n .  

Dur ing  t h e  p e r i o d  from J u l y  t o  November 1981 ,  42 o u t  of  128 young 

mink of a  f l o c k  were found t o  p o s s e s s  a n t i b o d i e s  a g a i n s t  t h e  v i r u s e s  



A/Bangkok/l/79 (H3N2) and A/Kumamoto/37/79 (HINI), which were cur- 

rently prevailing human influenza viruses. Seroconversion against 

A/Bangkok/l/79 was found in 12 mink from August to November. HI 

antibody titers of ?:l28 were found in 8 out of 42 mink at the 

first examination in July and August. 

These findings suggest that infection with these human influenza 

viruses was present in this flock during the period from birth 

(the beginning of May) to autumn, the non-prevalent season in man. 

Attempts at virus isolation were unsuccessful. 

Veterinary Microbiology, 8, 1983, 251-257. 

2 tables, 1 fig., 9 references. Authors ' abstract. 

COMPARATIVE PATHOGENICITY OF FOUR STRAINS OF ALUTIAN DISEASE 

VIRUS FOR PASTEL AND SAPPHIRE MINK. 

William J. Hadlow, Richard E. Race, Richard C. Kennedy, 

Epidemiology Branch, Natl. Inst. of Allergy and Infectious 

Diseases, Rocky Mountain Laboratories, Hamilton, Montana 59840. 

Information was sought on the comparative pathogenicity of four 

North American strains (isolates) of Alutian disease virus for 

royal pastel (a non-Aleutian genotype) and sapphire (an Aleutian 

genotype) mink. The four strains (Utah-l, Ontario (Canada), Montann, 

and Pullman (Washington), all of mink origin, were inoculated intra- 

peritoneally and intranasally in serlial 10-fold dilutions. As 

indicated by the appearance of specific antibody (counterimmunoelec- 

trophoresis test), all strains readily infected both color phases 

of mink, and all strains were equally pathogenic for sapphire mink. 

Not all strains, however, regularly caused Aleutian disease in 

pastel mink. Infection of pastel mink with the Utah-l strain in- 

variably led to fatal disease. Infection with the Ontario strain 

caused fatal disease nearly as often. The Pullman strain, by con- 

trast, almost never caused disease in infected pastel mink. The 

pathogenicity of the Montana strain for this color phase was be- 



tween t h e s e  ex t r emes .  These f i n d i n g s  emphasize t h e  need  t o  d i s t i n g -  

u i s h  between i n f e c t i o n  and d i s e a s e  when mink a r e  exposed  t o  A l e u t i a n  

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

u n d e r s t a n d i n g  t h e  n a t u r a l  h i s t o r y  o f  A l e u t i a n  d i s e a s e  v i r u s  i n f e c -  

t i o n  i n  ranch  mink. 

I n f e c t i o n  and Immunity,  4 1 ,  3 ,  2983, 1916-1023. 

3 t a b l e s ,  1 f i g . ,  29 r e f e r e n c e s .  A u t h o r s l  summary. 

DENTAL CARIES I N  N U T R I A  (MYOCASTOR COYPUS, M O L . )  

FROM CLOSED HUSBANDRIES. 

(Wystepowanie p r ó c h n i c y  zebów u  n u t r i i  (Myocas tor  coypus ,  Mol) 

pochnodzqcych z  hodowli zamknie tych) .  

Wi to ld  S c h e u r i n g ,  R i t a  S c h e u r i n g ,  u l .  K i l i h s k i e g o  9 2 ,  66-210 Zbaszynek, 
Po land .  

The purpose  o f  t h e  s t u d i e s  w a s  t o  de te rmine  m o r b i d i t y  and i n t e n s i t y  

o f  d e n t a l  c a r i e s  i n  n u t r i a .  The s t u d i e s  were per formed on 250 

a n i m a l s  o f  d i f f e r e n t  age  and v a r i e t i e s .  D e n t a l  c a r i e s  o f  v a r i o u s  

d e g r e e  of  i n t e n s i t y  w a s  d iagnosed  i n  67.2% o f  a n i m a l s .  A mean 

i n t e n s i t y  o f  t h e  d i e s e a s e  w a s  2 . 8 ,  and Turkhe im ' s  i n d e x  w a s  0.065- 

0 . 7 5 .  I n  prophylaxy o f  t h e  d i s e a s e  main r o l e  p l a y s  a p r o p e r  f e e d i n g  

c o n t r i b u t i n g  demands o f  m i n e r a l  sa l t s  and v i t a m i n s ,  and comple t ion  

of F l u o r  d e f i c i e n c y  by add ing  o f  F l u o r  i n t o  d r i n k i n g  w a t e r ,  common 

sal t. o r  f o o d .  

Medycyna Wete ryna ry jna  ( P o l a n d )  38, 7 ,  1982 ,  363-365. 

3 t a b l e s ,  7 r e f e r e n c e s .  Au thor s  t summary. 

I n  POLH, summaries i n  RUSS and ENGL. 



TERATOGENICITY AND EMBRYOTOXICITY OF ORALLY ADMINISTERED 

FENCHLORPHOS IN BLUE FOXES. 

Gunnar N. Berge, Inger Nafstad, Dept. of Pharmacology and Toxicology, 

Vet. College of Norway, P.O. Box 8146, Oslo 1 ,  Norway. 

Pregnant blue foxes (Alopex lagopus) were administered fenchlorphos 

(O-O-dimethyl-0-(2,4,5-trichlorophenyl) phosphorothioate) orally 

at a dose of 100 mg/kg/day in different periods of gestation. 

The dose chosen rLepresents the therapeutic dose for the treatment 

of parasitic lesions. At term the mean number of whelps were re- 

corded, and they were killed and examined for external, visceral 

and skeletal malformations. Of 19 medicated vixens the mean number 

of live whelps at term was 1.2 per vixen verus 9.5 in the control 

group. There was an evident predominance of males in the medicated 

groups. Several malformations of the head were registered, among 

them incomplete ossification of the skull bones, cleft palate, 

hydrocephalus internus and externus. Minor malformations like 

extra ribs or missing ribs occurred in the medicated groups. Con- 

genital alopecia, hypoplastic kidneys, and hydronephrosis were 

observed in all the brain weight, cerebellum weight or the cere- 

bellum-to-total-brain weight was observed. 

Histological examination of the cerebellum showed a narrowing or 

absence of the granular and the molecular layers of the cortical 

zone. 

Acta. Vet. Scand. 24, 1982, 99-112. 

4 tables, 4 figs., 18 references. Authors ' summary. 

In ENGL, summary in NORG. 

F i g u r e 2. Hrain edema :intl 1i:iciiior-I-linges in wliel11 iroiii fenclilor- 
plioh-lïeatctl iiiotlic~r. 



L I Q U I D - I N D U C E D  DISSEMINATED INTRAVASCULAR C O A G U L A T I O N  

I N  THE BLUE FOX. 

B .  Lium, J .  Da le ,  A . O .  Aasen, Dept .  of Pa tho logy ,  Norwegian C o l l .  

of  Ve t .  Medic ine ,  P.O. Box 8146,  Dep. ,  Oslo 1 ,  Norway. 

The p r e s e n t  expe r imen t s  were per formed t o  s t u d y  t h e  e f f e c t s  of 

a s i n g l e  h i g h  i n t r a v e n o u s  dose o f  L iquo id  ( 1 0  mg/kg body w e i g h t )  

upon p l a t e l e t s ,  c o a g u l a t i o n  a c t i v i t i e s  and h e m a t o c r i t  i n  b l u e  f o x e s ,  

and t h e i r  c o r r e l a t i o n  w i  t h  t h e  s u r v i v a l  t ime .  Both " s h o r t - l i & ' l  

( G 9  h )  and " l o n g - l i v i n g u  ( 2 4  h  o r  more) b l u e  f o x e s  showed a marked 

consumption of c o a g u l a t i o n  f a c t o r s ,  i n i t i a l  f a 1 1  i n  f i b r i n o g e n ,  

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

I n  a d d i t i o n  ' t s h o r t - l i v i n g ' t  a n i m a l s  developed a marked r i s e  i n  hema- 

t o c r i t ,  r e f l e c t i n g  a c o n s i d e r a b l e  i n c r e a s e  i n  v a s c u l a r  p e r m e a b i l i t y .  

We conc lude  t h a t  a c t i v a t i o n  o f  p lasma p r o t e a s e s  h a s  as one o f  i t s  

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

t h a t  t h i s  may p l a y  a c e n t r a l  r o l e  f o r  t h e  c o u r s e  and outcome of  

Liquoid- induced d i s s e m i n a t e d  i n t r a v a s c u l a r  c o a g u l a t i o n .  

Acta  v e t .  s c a n d .  23, 1982,  570-580. 

6 f i g s . ,  31 r e f s .  A u t h o r s t  summary 

I n  ENGL, summary i n  NORG.  

FLUID FLUXES I N  THE FERRET TRACHEA.  

G . M .  L o u g h l i n ,  G . A .  G e r e n c s e r ,  M . A .  Crowder,  R . L .  Boyd, J . A .  

Mangos, P e d i a t r i c  ~ u l m o n a r ~  C t r . ,  Dept .  o f  P e d i a t r i c s ,  C o l l .  

o f  Med., U n i v e r s i t y  o f  F l o r i d a ,  G a i n e s v i l l e ,  F l o r i d a  32610. 

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

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

n e t  s e c r e t i o n  o f  f l u i d  w h i l e  a t r o p i n e  b locked  t h i s  r e s p o n s e  w i t h -  

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

E x p e r i e n t i a ,  ( B a s e l ) ,  3 8 ,  1 2 ,  1982.  1451-1452. 

2 f i g s . ,  1 4  r e f e r e n c e s .  A u t h o r s t  summary. 



L O C A L I Z A T I O N  AND RELEASE OF LYSOZYME FROM FERRET TRACHEA: 

EFFECTS OF A D R E N E R G I C  AND C H O L I N E R G I C  DRUGS. 

M .  Tom-Moy, C . B .  Basbaum, J .A.  Nadel ,  1315-M, C a r d i o v a s c u l a r  Res.  

I n s t . ,  U n i v e r s i t y  of  C a l i f o r n i a ,  San F r a n c i s c o ,  CA 94143,  

USA. 

Lysozyme i s  a b a c t e r i o l y t i c  enzyme found i n  r e s p i r a t o r y  t r a c t  f l u i d .  

I n  t h i s  s t u d y ,  immunocytochemistry w a s  u sed  t o  de te rmine  t h e  c e l l s  

o f  o r i g i n  o f  t r a c h e a l  lysozyme i n  t h e  f e r r e t .  Lysozyme w a s  found 

i n  s e c r e t o r y  g r a n u l e s  of  s e r o u s  b u t  n o t  mucous c e l l s  i n  t h e  sub- 

mucosal g l a n d s ,  and w a s  a b s e n t  from t h e  s u r f a c e  e p i t h e l i u m ,  c a r t i -  

l a g e ,  and c o n n e c t i v e  t i s s u e .  The e x c l u s i v e  p r e s e n c e  of  lysozyme 

i n  s e r i o u s  g l a n d  c e l l s  r e n d e r s  i t  u s e f u l  as a b iochemica l  marker  

of  t h a t  c e l l  t y p e .  

Measurements o f  lysozyme assayed  from t h e  i n c u b a t i n g  medium i n d i c a -  
+ t e d  t h a t  b e t h a n e c h o l  s t i m u l a t e d  lysozyme r e l e a s e  by 260 - 80.9% 

+ (mean - S E ) ,  p h e n y l e p h r i n e  by 80 4 16 .4%,  and t e r b u t a l i n e  by incu-  

b a t e d  t i s s u e s  r e v e a l e d  l o s s  of  s e r o u s  g r a n u l e s  and lysozyme immuno- 

r e a c t i v i t y  i n  r e s p o n s e  t o  t h e  d r u g s .  A t r o p i n e ,  p r o p r a n o l o l ,  and 

phento lamine  b locked  t h e  s t i m u l a t o r y  e f f e c t s  o f  b e t h a n e c h o l ,  t e r -  

b u t a l i n e ,  and p h e n y l e p h r i n e ,  r e s p e c t i v e l y .  

These f i n d i n g s  e s t a b l i s h  t h e  u s e f u l n e s s  o f  lysozyme a s  a s e r o u s -  

c e l l  marker  and demons t ra t e  t h a t  s e c r e  t o r y  r e s p o n s e s  o f  d i f f e r e n t  

magnitude a r e  evoked by equ imola r  c o n c e n t r a t i o n s  o f  a lpha -  and 

b e t a - a d r e n e r g i c  and c h o l i n e r g i c  d r u g s .  

C e l l  T i s s u e  Res.  228,  1983,  549-562. 

13 f i g s . ,  22 r e f e r e n c e s ,  A u t h o r s l  summary. 

Fig. S. Agonini-induccd rclcdae o l  lysorynic. esprcs,cd ï s  pcrwni oT ~.onlrol v;rlucs. O,><.,i hor 
reprclenis coniral iihauer in uhicli iio agonisis uc re  a<lded l i , =  17). tlurr./r<.il horr rrprc\cnt 
iissucr ircaied wiih agunzris ( l o - '  M ) ,  hcihanccliiil ( t i - Y ) .  phenylïl>hrinc (t, = 101, xnd icibui.i- 
line ( a = 8 ) .  O p q u c  bars rcprescnt iisïiie iredled wi th  ;i<iiiii.;is ( l o - '  h l )  and :intagi>nisls 
(10.' M ) ;  betlianwhol+airopine ( n = 6 ) .  p l i cny lc~> l i r~nc t  pheniu1:ini~nc ( , r =  10). and icrbii1.i- 
line i- proprdnolol (n = 6 )  



TOXOPLASMOSIS IN RABBITS. 

VR Dr. U.D. Wenzel and Dr. G. Albert, Bezirksinstitut fur veterinar- 

wesen Leipzig, Goldschmidtstrasse 21, 7010 Leipzig. 

Toxoplasmosis is widely spread among domestric animals and pro- 

ductive live stock. Whereas most animals have latent infections 

only , without any clinical symptoms and animals losses, toxoplas- 
mosis may occur as an epizootic in rabbit stocks and cause a large 

number of losses. 

Under natrual conditions, rabbits are infected orally after con- 

tamination of their feed with the faeces of toxoplasmotic cats. 

Apart from latent infections with toxoplasms, acute, sub-acute 

and chronical forms of toxoplasmosis occur in rabbits. In most 

cases toxoplasmosis then enitails the death of the animal within 

six of nine days. Clinical symptoms of rabbit toxoplasmosis are 

hardly characteristic and depend on the organ which is mainly af- 

fected. Frequent symptoms are diarrhoea, vomiting, cough, or 

central-nervous disturbances. The sbdominal walls of diseased 

animals ar'e tense, palpation is painful to the animals. In case 

of acute toxoplasmosis, the animals always run a high temperature, 

breathe quickly, do not eat and get emaciated within a few days. 

Stock losses may run up to 50 per cent within a short period. 

Autopsy findings of toxoplasmosis may easily be mistaken for pseudo- 

tuberc~losis. When the animals are opened, an increased amount 

of liquid is found i the thoracic and abdominal cavities. The 

ltings frequently are oedemic, sometimes with pneumonic lesions. 

The spleen is greatly enlarged, soft, and contains numerous necro- 

ses up to bean size. Within the swollen liver, necroses up to 

the size of the grain of mustard-seed are found, frequeritly sur- 

roilrided by haemorrhagic lining. Another striking symptom are 

the greatly enlarged intestinal lymph glands, which are frequently 

cheesy . 

Histological examination reveals typical pseudocysts, mainly in 



t h e  i n t e s t i n a l  lymph g l a n d s  and i n  t h e  s p l e e n .  Toxoplasmosis  may 

o c c u r  i n  r a b b i t s  t h r o u g h o u t  t h e  y e a r ,  a c c o r d i n g  t o  o u r  i n v e s t i g a -  

t i o n s  i t  i s ,  however,  c o n c e n t r a t e d  on t h e  p e r i o d  between August 

and November. Autopsy f i n d i n g s  r e v e a l e d  t h a t  t o x o p l a s m o s i s  w a s  

t h e  c a u s e  o f  d e a t h  i n  3 . 9 6  p e r  c e n t  o f  t h e  r a b b i t s  examined a t  

o u r  i n s t i t u t e  between 1975 and 1981.  

~ r u h l ,  22,  6 ,  1982,  34-35. 

I n  GERM. 

A u t h o r s t  summary. 

A N T I G E N I C  STRUCTURE AND V A R I A T I O N  OF C A N I N E  PARVOVIRUS TYPE-2 

FELINE PANLEUKOPENIA VIRUS, AND M I N K  ENTERITIS VIRUS. 

C . R .  P a r r i s h ,  L . E .  Ca rmichae l ,  James A .  Baker I n s t i  t u t e  f o r  Animal 

H e l a t h ,  New York S t a t e  C o l l e g e  of V e t e r i n a r y  Medic ine ,  C o r n e l l  

U n i v e r s i t y ,  I t h a c a ,  New York 14853. 

The a n t i g e n i c  s t r u c t u r e  and  v a r i a t i o n  o f  c a n i n e  p a r v o v i r u s  type-  

2 (CPV), f e l i n e  p a n l e u k o p e n i a  v i r u s  (FPV),  mink e n t e r i t i s  v i r u s  

(MEV), and a c l o s e l y  r e l a t e d  v i r u s  o f  r accoons  (RPV) w a s  i n v e s t i -  

g a t e d  u s i n g  a p a n e l  o f  13 monoclonal  a n t i b o d i e s  (mAb) formed a g a i n s t  

CPV and 8 m Ab formed a g a i n s t  FPV. Each mAb b o t h  n e u t r a l i z e d  and 

i n h i b l t e d  t h e  h e m a g g l u t i n a t i o n  o f  t h e  homologous v i r u s .  A l l  mAb 

t , e s t e d  immunoprecipi t a t e d  t h e  two c a p s i d  p r o t e i n s .  F i v e  mAb were 

s p e c i f i c  f o r  t h e  CPV i s o l a t e s  and one r e a c t e d  w i t h  t h e  FPV, M E V ,  

and RV i s o l a t e s ,  b u t  n o t  t h e  CPV, Another  mAb r e a c t e d  on ly  w i t h  

c e r t a i n  FPV and MEV i s o l a t e d .  The r emain ing  1 4  mAb r e a c t e d  w i t h  

niost p a r v o v i r a l  i s o l a t e s  f  rom t h e  f o u r  an imal  s p e c i e s .  A n t i g e n i c  

v a r i a t i o n  w a s  obse rved  b o t h  w i t h i n  and between t h e  p a r v o v i r u s  i s o -  

l a t e s  from e a c h  s p e c i e s .  The 1 2  MEV i s o l a t e s  c o u l d  be grouped 

i n t o  t h r e e  a n t i g e n i c  t y p e s  based  on t h e i r  r e a c t i v i t y  w i t h  t h e  pane l  

o f  mAb. A n t i g e n i c  v a r i a n t s  o f  e i t h e r  CPV o r  FPV were r e a d i l y  s e -  

l e c  Led w i t h  s e v e r a l  mAb. A n a l y s i s  o f  t h e s e  variant v i r u s e s  by d i r e c t  

s e r o l o g i c a l  t e s t s  and c o m p e t i t i o n  radioimmune a s s a y s  between d i f -  

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

two d e t e r m i n a n t s ,  e a c h  b e i n g  compr ise  o f  many d i f f e r e n t  b u t  over -  

l a p p i n g  e p i t o p e s .  

V i r o l o g y ,  129 ,  401-414, 1983.  

2  t a b l e s ,  7  f i g s . ,  42 r e f s .  .Authors  t a b s t r a c t .  



COMMUN I CAT ION: 

N E W  B O O K S  

I would lilce t o  p re sen t  you our new book iasued in t h e  "KareLia" 
publ ish ing house i n  New Year ' s  eve "Laboratory methods of t h e  

f eed  q u a l i t y  e s t ima t ion  in fur-breeding". I th ink  t h a t  it w i l l  
be i n t e r e s t i n g  f o r  fux breeders , so  it would be a d v i s i b l e  t o  

w u i s h  i t  Flag4iah. 'L'qgefhep wi,t;h, dpctaa: Tarnnov G.SI (he is 
a t  tj@ head of the  laboxatoqy of biochemi.s$ry in, f u s  b e e e d b g  r e s c e  
gsch iw?$*atuta) we g l y i  t o  udd t h t s  boog vjitii mycolog&cal stydres 

and alsO t a  expand t h e  l l s t  of t he  inves t iga t ed  f e e d e  used in 
cwpu- and ra,bb$.I;--breedirb@;. 

*$k h.$& wA$hea 1- 
l,', (-l!;; - ---,(- Prof.  v.B'errrs.t.ov .',>;$c, Li. i .- - - '*l 

"L8boratoq me%hodg of %h@ feed ~uali.t;g eet 
e 

9hP-r pub1%ca$ion is %h@ ~efereaee book f o r  m%erhwy spcrtcia.- 
%%-%s m& work@z@ c& veterhilisl-y laboliator%gsr%. I% ti~nol-ile~s the 
aetho8s of &aveotiga$isn of the used feed qualitg h w b g  for ais. 

Co~tb%sn%s&, 

B e p e c ~ o ~  B. A., T a p a ~ o e  T. C. 

h L a a L  $&.C; @tud7 80 c., in. 
Krinra Rsnnercri c n p a ~ o ~ ~ b i . ~  nocoóitehi Ann ~ c ~ c r ) ~ i i r u r ? ~ i i . ~ x  rne:lna.7ti- 

c ~ o a  sseposoAliecxnx xosri~lcra H parjoniiih-os neTepliiln~~iiLIs .i.iGc'?a;opiia. 
B tieil onncaiik.1 Meronbi Itccnenoaaa~rn xaliecrna I~ClIO:IL>1?'C~.ildS n 3 8 ~ ~ 0 8 0 ~ .  U l k  a d  &lB ~ ~ o d ~ e t s  ~t"~éh7 cTae KopHOB c qenb1-a onpejenefinfi npiiro~>locTli lix K CK3D\!."I!B:!lllii0. 

80 p p ,  1 7  t a b l e s ,  11 i l l .  I N  RUSS. 



.Dear Dr. J%rgmsen, 

i take an o;::-por.i;ciii-ty -bo -i;hank you foz  your sre,.;e~i-t-s and 

'k;il?G 10.: s .,. . 
.- -1 ,,> ., J- bcLic.va,  -tlia'i; ;:;.r, sralyjLt !nas s.liarod his i&:re.;sioïl 

on h i3  .to Tiart.liae ~n fo :L- i ; u~ l~ - i ; e l - l~  ti;le Vi$i.j; zbva~ ratlier 
3 9 

short-, amtj !;le co~alcl. o:lly -1-311 our gue.3-t-s <bo-ut the main t rends  

of 0u.r i n v e s t i ~ a t i o n s  but we had no -time to di;;cuss methodic 

pro 'b lcms  auid the result-s obtained. ;?e ahall t r y  to bridge ;]ar- 

t i a l l y  tbe  ga.g b y  , ~ i b l  i;shirig o1;i.i a r t i c  l e  i; 'anti inforiilakior, on 

o u r  iioz plhblicat ionii in b c  ien,t-if cr . 
tkin;:j 1 m se~ ld lng  you o u r  new boolr ":Blood 211a;ocyti.c r s a c t i -  

onr* ,.J irl iiiilLk ayLLl ;9;aL. fox".  I liope that i t  ? d i l l  be of i n t e r e s t  

t o  LJOU 8nd .to the readsrs  of your jourilal. lf y-ou :find i - t  ex2v- 

die3.i; ae ccin. ~(2nd y01.1 a br'ief accguni: of -6he nia ter ia ls  OP tnese  

:set regurcig 

Yours sincerely 

<h>Ai'OQI.ITAPHAR PEAH1I;HR ICPOBII Y I-IOPOH IX 
CPilBfIIITEZbHAFI SAP2\IiTEPIICTIIICA 

Y?iisepwac~ro ti ?ieuanltr. 
Iliicmumyinor~ Giionozuu Ifapenbcxozo @uniinna 
A>;aaemuii irauti CCCP 

Pcuar<~op  rr3un~enbc~na E. N. Rnca?;oocnna 
Syuo>rclrirr: 1'. 13. Cnticpnoe 
Tcxiriiscc~riLi pejaiiTop E.  B. iion~<e?;mosa 
ICoppcri~opi,~ C .  I I .  Ce .~:u~, ia~ooa r r  H .  r. K a i f e i ~ ~ o  

I I E  X9 20441 

Cxarro o aa6op 12.07.82. rIounricarro K nesarrr 19.08.83. M-1'12 
~rrnorpaQicitan .W 2. ~ a p r ~ r r ~ y p a  05611irroner11iar1, T I c ~ r l l ~  
YCX. tip.-OTT. 7.5. Y<I.-II~U. n .  8.11, Tripniri 1100. Trin. 3a1<. 



B L o o ~  ~ha;;ocy-Lic r e a c - t i ~ l i s  j.n and p o l a r  fox .  
(coinpara-bive ckiaractc-?izclt.'Lon), - L.: Wxdka, l983.-1'12 p ,  

The resu1i;s of -the s.budies on l~eucocytic  phagocy-tosi:; i n  

two rejresenta-t; ives o f  ~ r e c i a t o r s ,  case-bred minks wld po la r  

foxes ,  a r e  presen-ted i n  tile aono;rai3h. Sexaal ,  age, seasonal  

s p e c i f i c  d i l fe rences  a r e  discussed in teruis nf t he  kiii.own 

niorphologic al-Punc t ioiial ciiarac-t;eriutic s of  Uiie mima l s  a i d  

-bhe ir d i f  f eren.t ecologic a l  condl.l-ionality i n  natizral envirozi- 

ment. Kor-hological character is l ; ics  o i  1eucoc;yi-e granules are 

sliovm f o r  -the mu-tant uink of s z ~ p l i i r c  coloihr. The r e l a t i o n s h i i  

between -thi;; goorly s-tudied pheliomenon, diinilar t o  tile h u n a n  

Chediak-Yidashi synurogie, and the  luioir~n f a c t o r s  of decreased 

vi-ta.1 ac t iv iby  i n  sapshire-coloured ilctiiiks i s  considered. 

112 pp, 32 t a b l e s ,  

29 figs., 333 refs. 

In RUSS. 
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RATIONAL MEANS OF F E E B J N G  A B A S I C  MINK HERD, ( R U S )  
E R A T S I O N A L W Y E  S P O S O S Y  K D R M L E N I I A  OSNDVNOGO S T A D &  
NOROK / IUI A s  SAMKOV.  m-9 
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KAWIINCHEN KRANKHEITEN 
\/El3 Dc~~tsclicr 

T - ~ i ~ i ~ l \ \ ~ i r t ~ i ~ l i ; ~ f t ~ \  cr1.i; 
Bcrliii 

Dr. Fricilrich Knor r  t 
  ind Vet.-Rat Dl. Ulf U.  Wci-izel 

un te r  Mit,irbcit 
~ ~ o i i  [ I r .  (;tinter Albcrt 

The new book from Dr. U l f  D. Wenzel dea ls  w i t h  diseases of the  domestic 

r a b b i t .  The purpose of the  book i s  d e l i v e r y  of d e t a i l e d  i n fo rma t ion  to 

the r a b b i  t  breeders. 

I n  the f i r s t  chapter  hyg iene ,  feed ing ,  b reed ing  a n d  hous ing  a r e  discussed 

b r i e f l y ,  a n d  these passages a r e  especia l  l y  usefu l  f o r  the new breeder.  

The second chapter  dea ls  w i t h  the r a b b i t  i n  h e a l t h  a n d  disease. I  am 

sure ,  t h a t  the r a b b i t  b reeder  w i l l  f i n d  the desc r ip t i on  of the c l i n i c a l  exam- 

i n a t i o n  a n d  h a n d l i n g  of t he  r a b b i t  i n te res t i ng  a n d  use fu l ,  a n d  the in t roduc-  

t i o n  to in fec t ious  a g e n t i a  a r e  wel l  w r i  t ten. Desinfect ion a n d  p r e p a r i n g  

dead an ima ls  f o r  mai l i n g  to  a l ab .  f o r  post-mortem i s  use fu l  in fo rmat ion  

f o r  a n y  breeder.  The diseases caused b y  in fec t ious  a g e n t i a  ( v i r u s ,  bac te r i a ,  

f u n g i  a n d  p a r a s i  tes) a r e  r e v  iewed wi t h  t y p i c a l  german thoroughness and  

m i g h t  b e  a l i t t l e  to d i f f i c u l t  f o r  the  common breeder to r e a d  because of 

the wide-spread use of l a t i n  words. 

The h a n d l i n g  of v i t a m i n s  a n d  macro-microminerals i s  e a s i l y  r e a d  a n d  under-  

stood. The sporad ic  diseases i n  chap te r  8 deal  w i t h  some impor tan t  condi -  

t ions  i n  modern r a b b i t  p roduc t i on  such as  mucoid en teropathy  a n d  gastro-  

e n t e r i t i s .  These diseases o r  syndromes cause a lo t  of problems f o r  the 

breeder  a n d  he feels a demand f o r  the  in fo rmat ion ,  wh ich  Dr .  Wenzel g ives.  

Dr .  Wenzel 's book about  "Kaninchen Krankhe i ten"  c a n  b e  recommended to 

the r a b b i t  breeder a s  a necessary in fo rmat ion  about  a l l  a reas  of r a b b i t  

p roduc t i on .  I n  genera l ,  t h i s  book i s  as  wel l  w r i t t e n  a s  the  p rev ious  "Pelz- 

t ie rgesundhe i  tsd ienst" .  A lso the  v e t e r i n a r i a n  wi  t h  l  i t t  l e  exper ience i n  r a b -  

b i t  diseases w i l l  h a v e  g r e a t  advan tage  i n  r e a d i n g  the book. 

Reviewed b y  P e r  Henr iksen.  S. iibcr:irbcitctc /\iifl.igc 
ir' 198.3 \ ' i 3 3  Dcutsclicr I : i i icl\~-irtscli; i I tsvcrIi i5 

IIDR -- 1040 Bcrliri. I<citili.ir<lt\tr. 1.1 
l,izciiztiiiriiii~cr 101 --175/108,'83 

LSV 4485 
T,cktor: Riitcniid \Viel:iiicl 



DER DEUTSCHE PELZT ERZUCHTER 
ANIMLAL Verlags-GmbH . 3167 Burgdorf . Peiner Weg 84 . Tel. (O 51  36) 3 1  35 

Dr. Bci-nhard Sacher 

Herrn 
Gunnar Jdrgensen 
Birkevaenget 7 -- 
Gadevang Offizielles Organ 

DK 3400 Hilleroed des Zentralverbandes I~$Iss@ - 
Deutscher 

Pelztierzuchter e. V. Zuch1 und Hainin0 
von Dr. Bernhard Sacher 

Tag 5. Jan. 1984 Das Buch hat einen IJm- 
fang von 44 Seiten. Der I 

Preis betragt einschl. 
Mehrwertsteuer 14,40 DM 
zuzugl. :,60 DM Verpak- 

Lieber Herr Jdrgensen , kungs- und Portokosten. 

!&stellungen direkt beim 
himal-Verlag, Peiner Weg 

an1 iegend ubersende ich Ihnen ein Exemplar des bei UnS 84, 3167Burgdorf.DieLie- 
erschienenen Heftes terung erfolgt per Nach- 

nahme, wenn der Betrag 
"Iltisse - Zucht und Haltung - von Dr. B. Sacher nicht bei Bestellung auf das 

Postscheckkonto 4629-308 
mit der Bitte, dieses in Scientifur zu besprechen. P S C ~ A ~ ~  Hannover oder 

(F I TCH - BREED I NG AND PRODUCT ION) . 

nd l i chen GruBen 

Iltisse beim Deckal<t 

Konto-Nr. O 00 00 1784 
(BLZ 25 151 371), Stadt- 
sparkasse Burgdorf uber- 
wiesen worden ist. 

P E L Z T I E R Z U C I I T E ~ J C ~ ~ E ~ ~  » E S  ANIh lAL-VERLA(;ES  
- B:111ti d - 



Letters to the Editor. 90 

ONAL BOARD 
O F  FUR FARM ORGANIZATIONS 

December 23. 1983 
Suite 120 

450 N. Sunny Slope Rd. 
Brookfield, Wis. 53005 

Mr. Gunnar Jdrgensen 
Fur Animal Division 
48H Boskildevej 
DK-3400 Hilleroed 
DENMARK 

Dear Friend Gunnar: 

We regret to inform you of tlie sudden and unexpected death of Roland E. Howell, 
a prominent fur animal scientist in the United States for 40 years. Mr. Howell died 
in his sleep in Salt Lake City on December II. Many of the readers o£ Scientifur 
knew our friend Roland, either personally or through his many publications. We 
thought you would like to know. 

Early in January, the Executive Comrnittee of our organization will be making 
pliins for the speaking program for our 1984 short course on August 8. Your name 
has been suggested as a possible speaker and we will be in contact with you once the 
planning cornmittee has completed its work. Like other fur farmer organizations, we 
have a limited budget and it is not always possible to invite some of the speakers, 
particularly from a long distance away, to appear on our program. 

Best wishes to you and yours for a happy and prosperous 1984. 

Cordia ly, d 
Administrative Officer 

cc: Dale Schmeltzer 
Anthony Rietveld 



3e CONGRES INTERNATIONAL SCIENTIFIQUE 
SUR L A  PRODUCTION DES ANIMAUX A FOURRURE 

. 3rd INTERNATIONAL SCIElVTIFIC CONGRESS 
I N  FUR AlVIMAL PRODUCTION 

25, 26, 27 avri1 1984, Versailles, France 

Jouy-en-Josas , February 2 3 ,  I984  

Dear Col league, 

Please f i n d  enclosed f inal  r eg i s t r a t i on  forms. Send them i n  due 
time because room reservation i s  very doubtful a f t e r  March 25. 

The Congress programme i s  ful1 : 57 speeches and I 6  posters ! T h u s  
we wil l  have plenty of work. B u t  E think i t  was bes t  t o  accept a 
maxi m u m  nurnber of pa r t i  cipants . . . no more can be accep ted now ! 

You w911 receive the book of abs t rac t s  soon. Print ing was delayed by 
come late  authors. 

While we a re  working, the ladies  wi l l  pay a v i s i t  t o  the Palace of 
Versai 1 l e s  on the afternoon of Wednesday 25. O n  Thursday 26 they w i  l l 
have a sight-seeing tour  in Par i s ,  lunch and a fashion show in the 
af  ternoon . On Fri day morni ng they w i  l l v i  s i  t Mal mai son. 

I hepe to hear from you soon. 

Best regards , 
The Chairman of the 
Organi z i  ng Commi t t e e  , 

J .  ROUGFOT 

S e c r é t a r i a t  : Jean R o u g e o t ,  I n s t i t u t  N a t i o n a l  de l a  R e c h e r c h e  Agronorn ique,  
L a b o r a t o i r e  des P e l a g e s ,  T o i s o n s  e t  F o u r r u r e s ,  78350  Jouy en  Josas ,  F r a n c e .  

T i l .  ( 3 )  956-80-80 T é l e x .  INRACRZ 695431  



Dear D r .  J d r g e n s e n ,  

L have j u s t  ;ot yoim PJes Year 6reet ; ings.  'i'halk you f o r  YnGr 

k,rid t . i s h e s .  
l m g l a d  t h a t  you a r e  :;olng t o  e q a i z d  g o u r  ,LuaLc:;. A 1 1  o i  

them seem t o  be  v e r y  i n t e r e s  t l n g  and lon i - rm,e  ~1a13, >/C C ~ U I  CO-  

o_:,era-te w i t h  you i n  sone of  -the.;e inve:;tik;ztion.i. ;ic 11ciirs ju..i- 

i i i i t i a t e d  s t u d i e s  on  d i y c t ~ t  iori ~ l i ~ s i o l o ~  of i ~ i i i i k ~ i  XI& rJo!~rir l o x e  y;. 

The i n f o r n a t i o n  a b o u t  o u r  r e s u l t s  hu; been  r e c c n t l y  .seilt t o  yon, 

s o  you can  g e t  an idea of  t h e  main t r e n d  of our  iilve.;i;i:-:-*-l-io:l-i. -.I- :le 

have a k j o  s o a e  i n t e r e s t i r i g  d a t a  on v i t a l i n s .  lf t!ie o b j e c t  is  l n -  

t e r e . j t i n 5  f o r  y o u r  j o u r ~ i u l  ne c m  Fre;)are U i~uabe-i: oY a r b i c l c . ;  ( v i -  

tarnins A,B7 , B 2 ) .  'l'lie ;;ane c a i  be ciolic f o r  ,~ii>~.i~,i~ltoni:; o:f .;.tr!>:;3 ir1 

~ u l i l ~ ! ~ ~ l s  . 
lt i : ~  verj;  d i f  f i c u l ' t  t o  l ; ra l , i ln te  o u r  p u b l i c a t i o n ,  1r0i.i i;cl.,r;im 

i n t o  il:i1gli;1i h e r e .  Could you,  : l sn . ; c ,  exci-6s thi? (:ui:.io,iit; o 1  siib- 
1i:;her:; f o r  n i ~ b l i c a t l o n  oT o u r  book:; ia & ~ ~ : ; l i . ; i ~ ?  Il1:ic b o i :  "?L~r- 
boarir ig  a n i n a l  di.;easesS' n i 1 1  be oi iriterc..t  lo:. i'ui? i';~:::ii>=..; i:~ a:'L 

counixic: j .  ]To-ia iJrof'. U l f  .icriuel iinu i;ry.;rlI u c  ~ . c i d i l  ; 'tlir 1)so:r ;.r L- 

dy Lor. P d b L i j i i i i l ~  I-iiou.,~ 'IVi<;13 C-u;.k:\~ pi; j i~?r  V ~ ~ 1 3 ;  J i : i~ ; l  " (:;3.;). i t  

.:)il1 be 2 ~ ~ b l i j l i c d  1x1 ( ( e n i u ~  ?.li:; 'khsu iii Liuu:;i~L~l. IL ?:il1 b2 a ;;ooci 

booli which  ill. cover  xUetuobv fols  inve.;i;i:;c?tlu!~:;, n o n - i l i ~ c c  tloii.,, 

c o n t n ~ i o u n  azti i ava ; iona l  disea. . ,es  0.f' Lnr-I>(?~~111,; .^i?i;.:zl:s. C1?131:11 

and blaclc-xia--;,hite i l l u ; t r i i ~ ~ i o n ;  u:rc :F\rrri ~ ! l c r e .  I -tili,. L A  - - -  u!!d~L~ 

U l f  J c n z e l  ilil1 ..jellil you de ' ta i lcci  rnl;?L...i,..lul~ L.(.* , i : .  

'?er7 i in te rc ï ; t ing  boolc "Scic!ni;ific ,,robloi:.~> o i  f u r  br.;..;.:;?.. 'C> -.:' 
%;:il1 LE! ~ 3 ~ 1 l x L i  ;i\~;cL i1.1 t1?2 l.lS*ll, f'k!c~i;.'z;t'' ij.1 '\$,33. '~j<> L:,?..,? ::,,.:.- 

. . 
C O I , . . ~ ~ ~ I I ~ ~ ~  f\>.[? ?2?L?-.;l<3~i231 . ir0 1 Z1.t : I L ' c ~ ~ ~ z ~ I :  ; F1.~f,:?l'..l2.~ i<>:l &>,:>I>. b 
t -  ,'IlO ' . b-  - 2,.1J l ;;ilall Ucp!L it i ; ~  ."')-u l;::'tsr, TiE bGc\l; "1;. bo -4 .- . , t . -  

" I  c.. >. - u L - J  

i:ietilod;; Por  a:.;.;usu.i.n,; fooii i i u u l l ~ y  i11 f.ir brii?L'ili-;" :.;u:; !..ci;l;.'.;:i~:,.l 
il! ;.qr L?. ;i; l e t  hr. 

li.'lnla, LP any publi:;ileru bucone ili-ter:.;teii, i.i? :~ublic~Lion  LI;^ 
,,III? book:j, L-hc i i ; ~ - ~ r f r i e i ~ c e  OP ;;ov,irt Ldr bpi.c(,;..-c. trnnr;!.atLon) OP '- '  .-i .> 

'to the Ali-1Jaion A ~ e i l c y  f o r  Copy-ric;ilt (IrA.;E') t o  t11e a d d r e s s :  103134 
1.Ioscor: K-'194, i iolshaya Bi?ormaya, 6 a '  . 

A s  p ~ , ; ~ ~ d : j  t o   ny p a r t i c i . ; ~ a t i o l i  i n  ti.i- congress  i n  P a r i s ,  :;n 
i n t e ~ g i : e t e s  w i l l  bi: r e q u i r e d ,  A s  it i s  a 1.1atLer of  xoney,  c o u l d  
you,  plea.;,2, ask Prof .  Rougoot t o  app ly  f o r  hc.l$in(i; t o  t h e  f ie i lch-  
S o v i e t  l i s ~ o c i a t i o l i ?  1 lzojje .they ~ q i l l  r e a ~ o n d  po:siti .vely. 

I :;i:;l- yo:r r v c r y  s u c c e s s   ir^ t h e  f u l P i h r c : ~ ; ;  01' 

y o u r  i'lull:; fox' 190LC. 





a p p e a r e d  n o t  t o  i n f l u e n c e  t h e  g e n e r a l  h e a l t h  c o n d i t i o n s  o f  t h e  

a n i m a l s .  

The e v a l u a t i o n  of  f u r  c h a r a c t e r i s t i c s  r e v e a l e d  m o s t l y  smal1  and 

i n s i g n i f i c a n t  d i f f e r e n c e s  be tween t r e a t m e n t s  g r o u p s .  The r e s u l  ts 

of  E x p t .  1 i n d i c a t e d  a c a u s a 1  r e l a t i o n s h i p  be tween  h i g h  f a t : c a r b o -  

h y d r a t e  r a t i o s  and l i g h t  c o l o r  i n  d a r k  mink a n a  i n c r e a s e d  f r e q u e n c y  

of  t h e  f u r  d e f e c t  " m e t a l l i c " .  T h i s  was n o t  s u p p o r t e d  by t h e  l a t e r  

e x p e r i m e n t s .  There  w a s  a p p a r e n t l y  no a s s o c i a t i o n  be tween  t h e  f a t :  

c a r b o h y d r a t e  r a t i o  and t h e  i n c i d e n c e  o f  wet b e l l y  d i s e a s e .  

The t o t a l  consumption o f  m e t a b o l i z a b l e  ene rgy  d u r i n g  t h e  e x p e r i m e n t s ,  

t e n d e d  t o  i n c r a s e  w i t h  i n c r e a s i n g  f a t : c a r b o h y d r a t e  r a t i o .  T h i s  

may be e x p l a i n e d  by d i f f e r e n t  g rowth  c u r v e d  and m a i n t e n a n c e  r e q u i r e -  

ments  o r  by v a r i a b l e  f e e d  w a s t a g e .  

A g r i c .  Univ.  o f  Norway, Dept .o f  P q u l t r y  and Fu r  Animal S c i e n c e ,  

Repor t  n o .  74 ,  Vol .  6 2 ,  n o .  1 5 ,  1 9 8 3 ,  20 pp .  

11 t a b l e s ,  21 r e f e r e n c e s .  Author  ' s summary. 

I n  NORG, s u b t i t l e s  and  summary i n  ENGL.  

THE EFFECT OF COLISTIN FEEDING D U R I N G  THE MATING, GESTATION 

AND LACTATION PERIODS ON WHELPING RESULT I N  M I N K .  

T .  Pekkanen ,  P .  L i n d b e r g ,  S a t u  S a n k a r i ,  Dep t .  o f  Food Hygiene 

a n d  Dept .  of  B i o c h e m i s t r y ,  C o l l .  o f  Ve t .  Med., PL 6 ,  SF-00551 

H e l s i n k i  5 5 ,  F i n l a n d .  

C o l i s t i n  ( 1 0 0 , 0 0 0  1U/kg )  w a s  g i v e n  i n  t h e  f e e d  d u r i n g  t h e  m a t i n g ,  

g e s t a t i o n  and l a c t a t i o n  p e r i o d s  t o  49 f e m a l e  s t a n d a r d  minks .  99 

similar  a n i m a l s  s e r v e d  as c o n t r o l  w i t h o u t  t h e  a n t i b i o t i c .  The 

w h e l p i n g  r e s u l t s ,  e x p r e s s e d  a s  t h e  number o f  p u p p i e s  l i v i n g  t h r e e  

weeks p o s t  par tum p e r  mated  f e m a l e s ,  w a s  3 . 2 2  i n  t h e  e x p e r i m e n t a l  

g r o u p  and  2 .67  i n  t h e  c o n t r o l  g r o u p .  The d i f f e r e n c e  i n  t h e  whe lp ing  

r e s u l t  be tween  t h e  g r o u p s  was m a i n l y  due t o  t h e  s i g n i f i c a n t l y  g r e a t e r  


