
Journal of Veterinary 
Medicine Series B 
Zentralblatt Reihe B 
für Veterinärmedizin 
Infectious Diseases, Immunology, Food Hygiene, 
Veterinary Public Health 

Edited by / Herausgegeben von 

A. M A Y R E . SCHARRER 

München Zürich 
H . SPÖRRI E . G . WHITE 

Zürich Liverpool 

VOLUME/BAND 35, 1988 

282 Figures/Abbildungen 
235 Tables/Tabellen 

BfBLJQTHEK 
Tierärztlichen Fakuttftf 
Konjginstraße 10 

& 0 Q Q München 22 

MJL Scientific Publishers Berlin and Hamburg 



Index Vol. 35 
Inhaltsverzeichnis zum fünfunddreißigsten Band 

Review Article / Review-Artikel 
A C K E R M A N N , M . : The Construction, Selection, Characterization, and Application of Recombi

nant Herpes Viruses 379 
A H N E , W . : Virusinfektion aquatischer Organismen. (Viral infections of aquatic organisms) 493 
B A U E R , C : Anthelminthikaresistenzen bei Nematoden von Rind, Schaf und Ziege. (Anthelmintic 

resistance in nematodes of cattle, sheep and goats) 286 
BERGLER, R.: Die Psychologie der Beziehungen von Heimtieren, Heimtierhaltern und Tierärz

ten. (The psychology of the relations between pets, pet-owners and veterinarians) 443 
B Ö H N E L , H . : Die Toxine der Clostridien. (The Toxins of Clostridia) 29 
FÖLSCH, D. W . , see HAUSER and FÖLSCH 579 
HAUSER, R . H . , and D . W . FÖLSCH: Methods for Measuring Atmospheric Dust, Micro-Organ-

isms and Ammonia in Poultry Houses: Review and Approved Practices 579 

Original Papers / Originalarbeiten 
ABAAS , S., see E L S H E I K H , KARLSSON, BERGMAN and ABAAS 256 
A H M E D , J . S., K . LENDNER, S. STEUBER, E. REFNWALD, and F. H Ö R C H N E R : In vitro Stimulation of 

Pony Peripheral Blood Lymphocytes by a Soluble Fraction of Trypanosoma evansi 462 
A L I - V E H M A S , T., see KAARTINEN, A L I - V E H M A S , LARSEN, JENSEN and SANDHOLM 77 
A L I - V E H M A S , T., see also KAARTINEN, A L I - V E H M A S , LARSEN, JENSEN and SANDHOLM 681 
A L I - V E H M A S , T., see also SANDHOLM, A L I - V E H M A S , KAARTINEN and JUNNILA 346 
A L T A N E R , C , V . ALTANEROVA, J . B A N , V . J A N I K , V. VOLEJNICEK, Z. FRAJS, and L. CERNY: Cell-

Derived Vaccine Against Bovine Leukaemia Virus Infection 736 
A L T A N E R O V A , V . , see ALTANER, ALTANEROVA, B A N , JANIK, VOLEJNICEK, FRAJS and C E R N Y 736 
A N N A N - P R A H , A . , and M . J A N C : The Mode of Spread of Campylobacter jejunilcoli to Broiler 

Flocks 11 
A N T A L , T., I . SZABÖ, VALENTINA A N T A L , G . V A J D A , A . POLNER, B . T O T T H , I .SZOLLÄR, and 

L . STIPKOVITS: Respiratory Disease of Horses Associated with Mycoplasma Infection 264 
A N T A L , T., see also STIPKOVITS, VAJDA, A N T A L , A N T A L and SZABO 197 
A N T A L , V , see A N T A L , SZABÖ, A N T A L , VAJDA, POLNER, Torrn , SZOLLÄR and STIPKOVITS 264 
A N T A L , V. , see also STIPKOVITS, VAJDA, A N T A L , A N T A L and SZABÖ 197 
ASKAA, J . , see BIELEFELDT O H M A N N , B L O C H , DAVIS and ASKAA 477 
ÄSTRÖM, G . , see SAAD and ÄSTRÖM 654 
BALJER, G . , see WASTLHUBER, BALJER, D A I M O N , HUBERT und M A Y R 218 
B A N , J . , see A L T A N E R , ALTANEROVA, B A N , JANIK, VOLEJNICEK, FRAJS and C E R N Y 736 
BAUER, J . , see BÜTTNER and BAUER 421 
B E L A K , S., see M E R Z A , BELAK and M O R E I N 695 
B E R G M A N , R., see ELSHEIKH, KARLSSON, B E R G M A N and ABAAS 256 
B E R N O T H , E . - M . , and K . H . B Ö H M : Serological Comparison Between Isolated Strains of 

Aeromonas salmonicida by Agglutination and Enzyme-Linked Immunosorbent Assay 
(ELISA) 637 

BERNSTEIN, M . , see E L A D , Y E R U H A M and BERNSTEIN 431 
BETTI, F., and R. M A R C A L : Monocyte-Macrophages Increase in the Bursal Follicular Medulla 

Following Bacterial Intracloacal Inoculation of Bordetella pertussis in Chicks 704 
BIELEFELDT O H M A N N , H . , B . B L O C H , W . C . DAVIS, and J . A S K A A : BVD-Virus Infection in 

Peripheral Blood Mononuclear Cells from Persistently Viraemic Calves Studied by Cor-
relative Immunoelectron Microscopy 477 



IV Index Volume 35 / Inhaltsverzeichnis zum fünfunddreißigsten Band 

BISPING, W., see WITTENBRINK, H O R C H L E R und BISPING 237 
BITAY, Z . , see IVANICS, GLÄVITS, TAKÄCS, M O L N Ä R , BITAY and M E D E R 368 
B L O C H , B., see BIELEFELDT O H M A N N , B L O C H , DAVIS and ASKAA 477 
B Ö H M , K. H . , see BERNOTH and B Ö H M 637 
BOZZANO, A. J . , see CIUCHINI , B O Z Z A N O , PESTALOZZA and TOLLIS 677 
v. BÜLOW, V . : Unsatisfactory Sensitivity and Specificity of Indirect Immunofluorescence Tests 

for the Presence or Absence of Antibodies to Chicken Anaemia Agent (CAA) in Sera of 
SPF and Broiler Breeder Chickens 594 

BUONAVOGLIA, O , L . DT TRANI , F. GRAMENZI , R. ZOLETTO, R. L E L L I , and M . S C A C C H I A : Dur-
ation of Immunity in Swine Inoculated with a Monovalent Foot-and-Mouth Disease Oil 
Emulsion Vaccine 397 

BUONAVOGLIA, L . , see also TOLLIS, BUONAVOGLIA, DI T R A N I and V I G N O L O 504 
BÜRKI, F., see MÖSTL and BÜRKI 186 
BUSCHMANN, H . , and A. KLEINSCHMIDT: The Effect of Radiation on the Peripheral Lymphocyte 

Subpopulations in Swine 230 
BÜTTNER, M . , and J . B A U E R : The Effects of Dietary T-2 Toxin on the NK-Ce l l Activity and on 

the Reactivation of Pseudorabies Virus in NMRI Mice 421 
CASAS, S., see Z A R O R y CASAS 204 
CERNY, L . , see ALTANER, ALTANEROVA, B A N , JANIK, VOLEJNICEK, FRAJS and C E R N Y 736 
CHARLIER, G. , see Cox, CHARLIER and H O U V E N A G H E L 317 
CIUCHINI , F., A . I. BOZZANO, S. PESTALOZZA, and M . TOLLIS : Research on Susceptibility of Cats 

to the Oral Administration of Rabies Vaccine SAD B 19 Tü 677 
Cox, E., G. CHARLIER, and A . H O U V E N A G H E L : Electron Microscopic Study of an Experimental 

Combined Infection of Just-Weaned Piglets with Transmissible Gastroenteritis Virus and 
K88ac positive enterotoxigenic Escherichia coli 317 

CUBILLOS, V. , see TORRES, FRANJOLA, CUBILLOS, M I R A N D A y VERA 169 
CYR-COATS , K. ST., H . R . PAYNE, and J . STORZ: The Influence of the Host Cell and Trypsin 

Treatment on Bovine Coronavirus Infectivity 752 
CYR-COATS , K. ST., and J . STORZ: Bovine Coronavirus-Induced Cytopathic Expression and 

Plaque Formation: Host Cell and Virus Strain Determine Trypsin Dependence 48 
D A H M E , E. , see FEIDEN, KAISER, G E R H A R D , D A H M E , GYLSTORFF, WANDELER and EHRENS-

BERGER 247 
D A I M O N , H . , see WASTLHUBER, BALJER, D A I M O N , HUBERT and M A Y R 218 
DAVIS, W. C , see BIELEFELDT O H M A N N , B L O C H , DAVIS and ASKAA 477 
DERMODY, J . T., see SORDILLO, OLIVER, GUIDRY and D E R M O D Y 617 
DOHSE, K., und R . R U D O L P H : Antigen-Lokalisation bei caniner Parvovirus-Typ-2-Infektion 

mittels der Avidin-Biotin-Komplex-Methode (ABC) und der direkten Immunfluoreszenz 
(IF) ^ 717 

DVORAK, P., D . D V O R Ä K O V Ä , H . T L A S K A L O V Ä - H O G E N O V Ä , J . SIMECKOVÄ, V. H R U B A N , and 
R.STANEK: Quantification of Serum IgM in Pigs by Monoclonal Antibody: Enzyme-
Linked Immunosorbent Assay, "Dot Immuno-binding" Assay, and Radial Immunodiffu
sion 361 

DVORAKOVÄ, D. , see D V O R A K , DVORÄKOVÄ, TLASKALOVÄ-HOGENOVÄ, SIMECKOVÄ, H R U B A N 
and STANEK 361 

EDEROTH, M . , see JENSEN, FOSSUM, EDEROTH and H A K K A R A I N E N 549 
EHRENSBERGER, F., see FEIDEN, KAISER, GERHARD, D A H M E , GYLSTORFF, W A N D E L E R and 

EHRENSBERGER 247 
E L A D , D. , I . Y E R U H A M , and M . B E R N S T E I N : Moraxella Ovis in Cases of Infectious Bovine 

Keratoconjunctivitis (IBK) in Israel 431 
ELSADIG ELSHEIKH, L . , K . -A . KARLSSON, R. BERGMAN, and S. ABAAS: Induction of Protect!ve 

Immune Response by Vaccination against Pseudomonas Pneumonia of Mink 256 
FEIDEN, W., E . K A I S E R , L . G E R H A R D , E . D A H M E , B .GYLSTORFF, A . W A N D E L E R , and F . E H R E N S 

BERGER: Immunohistochemical Staining of Rabies Virus Antigen with Monoclonal and 
Polyclonal Antibodies in Paraffin Tissue Sections 247 

FIJTMAN, N . , see GIAVEDONI, RUIZ , FIJTMAN, SCHUDEL and RODRIGUEZ 280 
FOERSTER, S., see KRAUTWALD, FOERSTER, HERBST, SCHILDGER and K A L E T A 415 
FOSSUM, C , see JENSEN, FOSSUM, EDEROTH and HAKKARAINEN 549 
FOSSUM, O , see also MAGNUSSON and FOSSUM 570 
FRAJS, Z . , see ALTANER, ALTANEROVA, B A N , JANIK, VOLEJNICEK, FRAJS and C E R N Y 736 
FRANJOLA, R., see TORRES, FRANJOLA, CUBILLOS, MIRANDA y VERA 169 



Index Volume 35 / Inhaltsverzeichnis zum fünfunddreißigsten Band V 

FRIAS, M . , see Z A M O R A , RIEDEMANN y FRIAS 105 
FROST, A . J . , and T. MATTILA: The Effect on Inflammation of the Bovine Mammary Gland of 

Vaccination with a Cell Wall Extract of Staphylococcus aureus 688 
G E R H A R D , L. , see FEIDEN, KAISER, G E R H A R D , D A H M E , GYLSTORFF, WANDELER and EHRENS

BERGER 247 
GIAVEDONI , L . D . , M.Ruiz , N . F I J T M A N , A . A . SCHUDEL, and M . R O D R I G U E Z : Rapid Diagnosis 

of Bovine Herpesvirus Encephalitis: Comparison of Nucleic Acid Hybridization and 
Immunoperoxidase Methods using Clinical Samples 280 

GLÄVITS, R., see IVANICS, GLÄVITS, TAKÄCS, M O L N Ä R , BITAY and M E D E R 368 
G L Ü N D E R , G . : Zum Vorkommen von Aeromonas hydrophila bei Vögeln. (Occurrence of 

Aeromonas hydropbila in birds) 331 
GoTHE, R., see KALVELAGE, K RAISS -GO THE and G O T H E 729 
G R A M E N Z I , F., see BUONAVOGLIA, DI TRANI , G R A M E N Z I , ZO LETTO, L E L L I and SCACCHIA 397 
G R U N D , S., R. H E L M U T H , R . S T E P H A N und R . M E Y E R : Z U Fimbrienbildung, Antibiogramm, 

Plasmidgehalt, Lyso- und Biotyp bei Salmonellen. (Fimbriation, antibiogram, plasmid 
content, phage- and fermentation type in Salmonella typhimurium) 138 

GUIDRY, A . J . , see SORDILLO, OLIVER, GUIDRY and DERMODY 617 
GUSTAFSSON, K . , A . U G G L A , T. SVENSSON, and L . S J Ö L A N D : Detection of Toxoplasma gondii in 

Liver Tissue Sections from Brown Hares (Lepus europaeus P.) and Mountain Hares (Lepus 
timidus L.) using the Peroxidase Anti-Peroxidase (PAP) Technique as a Complement to 
Conventional Histopathology 402 

GYLSTORFF, B., see FEIDEN, KAISER, G E R H A R D , D A H M E , GYLSTORFF, WANDELER and EHRENS
BERGER 247 

H A B E R K O R N , A., see KRAMPITZ and H A B E R K O R N 131 
H A K K A R A I N E N , R. V.J . , see JENSEN, FOSSUM, E D E R O T H and HAKKARAINEN 549 
H A M M , D. , see LIEBICH, H A M M and JÖCHLE 84 
HAYASHI , Y . , see HIRASAWA, H I R A N O , O H H A R A , MIKAZUKI and HAYASHI 435 
H E B E R , L. , see MAINKA, H E B E R und SCHNEIDER 24 
H E L M U T H , R., see G R U N D , H E L M U T H , STEPHAN und M E Y E R 138 
HERBST, W., see KRAUTWALD, FOERSTER, HERBST, SCHILDGER und KALETA 415 
HERBST, W., see also Z H A N G , SCHLIESSER, L A N G E and HERBST 57 
HINAIDY, H . K . , F. KEFERBÖCK, C H . PICHLER und J . J A H N : Vergleichende koprologische Unter

suchungen beim Rind. (Comparative coprological examinations in cattle) 557 
H I R A N O , N . , see HIRASAWA, H I R A N O , O H H A R A , MIKAZUKI and HAYASHI 435 
HIRASAWA, T., N . H I R A N O , S. O H H A R A , K . M I K A Z U K I , and Y . HAYASHI : Characterization of 

Low-virulent Mouse Coronavirus Isolated from Faeces in a Mouse Colony 435 
HOCHSTEIN-MINTZEL, V., see REINHARDT, H O C H S T E I N - M I N T Z E L , RIEDEMANN, L E A L y N I E D D A . 178 
H O H D A T S U , T., see K O Y A M A , H O H D A T S U , N A G A I and TSUBAKI 648 
H O R C H L E R , H . , see WITTENBRINK, H O R C H L E R and BISPING 237 
H Ö R C H N E R , F., see A H M E D , LENDNER, STEUBER, REINWALD and H Ö R C H N E R 462 
H O U V E N A G H E L , A. , see Cox, CHARLIER and H O U V E N A G H E L 317 
H R U B A N , V. , see DVORAK, DVORÄKOVÄ, TLASKALOVÄ-HOGENOVÄ, SIMECKOVÄ, HRUBAN and 

STANEK 361 
HUBERT, P. H . , see WASTLHUBER, BALJER, D A I M O N , HUBERT and M A Y R 218 
IVANICS, E., R. GLÄVITS, G. TAKÄCS, E. M O L N Ä R , Z. BITAY, and M . M E D E R : An Outbreak of 

Mycoplasma anatis Infection Associated with Nervous Symptoms in Large-Scale Duck 
Flocks 368 

J A H N , J . , see HINAIDY, KEFERBÖCK, PICHLER and J A H N 557 
JANC, M . , see A N N A N - P R A H and JANC 11 
JANIK, V. , see ALTANER, ALTANEROVA, B A N , JANIK, VOLEJNICEK, FRAJS and C E R N Y 736 
JENSEN, M . , C. FOSSUM, M . E D E R O T H , and R . V . J . H A K K A R A I N E N : The Effect of Vitamin E on 

the Cell-mediated Immune Response in Pigs 549 
JENSEN, N . E., see KAARTINEN, A L I - V E H M A S , LARSEN, JENSEN and SANDHOLM 77 
JENSEN, N . E., see also KAARTINEN, A L I - V E H M A S , LARSEN, JENSEN and SANDHOLM 681 
JÖCHLE, W., see LIEBICH, H A M M and JÖCHLE 84 
JÖCHLE, W., see also PRÄNDL, KNIEWALLNER and JÖCHLE 121 
JUNNILA, M . , see SANDHOLM, A L I - V E H M A S , KAARTINEN and JUNNILA 346 
KAARTINEN, L. , T. A L I - V E H M A S , B. LARSEN, N . E. JENSEN, and M . S A N D H O L M : Relation of the 

Bovine M Blood Group System with Growth of Streptococcus agalactiae and Staphylococ
cus aureus in Whey 77 



V I Index Volume 35 / Inhaltsverzeichnis zum fünfunddreißigsten Band 

KAARTINEN, L . , P. L. KUOSA, K. VEIJALAINEN, and M . S A N D H O L M : Compartmentalization of 
Milk N-acetyl-ß-D-glucosaminidase (NAGase). Release of NAGase from the Cellular 
Compartment by Storage, Freezing and Thawing, Detergent and Using Cell Stimulants . . . 408 

KAARTINEN, L . , K. VEIJALAINEN, P. L . KUOSA, S. PYÖRÄLÄ, and M . S A N D H O L M : Endotoxin-
induced Mastitis Inhibition of Casein Synthesis and Activation of the Caseinolytic System , 353 

KAARTINEN, L. , T. A L I - V E H M A S , B. LARSEN, N . E. JENSEN, and M . S A N D H O L M : In Vitro Bacterial 
Growth in Whey from M'blood Group Positive and Negative Cows — Growth of 
Streptococcus agalactiae Is Dependent on Protease Inhibitor Level 681 

KAARTINEN, L . , see also SANDHOLM, A L I - V E H M A S , KAARTINEN and JUNNILA 346 
KAARTINEN, L . , see also LAPPALAINEN, KAARTINEN, VEIJALAINEN, KUOSA, PYÖRÄLÄ and SAND

H O L M 664 
KAISER, E. , see FEIDEN, KAISER, G E R H A R D , D A H M E , GYLSTORFF, WANDELER and EHRENSBERGER 

247 
KALETA, E. F., see KRAUTWALD, FOERSTER, HERBST, SCHILDGER and K A L E T A 415 
KALVELAGE, H . , A . KRAISS-GOTHE, and R. G O T H E : On the Critical Transition Temperature of 

Unfed Adult Rhipicephalus evertsi evertsi and Rhipicephalus evertsi mimeticus (Ixodoidea: 
Ixodidae) 729 

KANDLER, J . , see R I N G , M A Y R , K A N D L E R and WEINBERG 214 
KARLSSON, K . -A . , see ELSHEIKH, KARLSSON, BERGMAN and ABAAS 256 
KEFERBÖCK, F., see HINAIDY, KEFERBÖCK, PICHLER and J A H N 557 
K E L L E R , M . , see T H E N and K E L L E R 114 
KLEINSCHMIDT, A . , see BUSCHMANN and KLEINSCHMIDT 230 
KNIEWALLNER, K. , see PRÄNDL, KNIEWALLNER and JÖCHLE 121 
K O U D E L A , B., see VLTOVEC and K O U D E L A 515 
K O Y A M A , H . , T. HOHDATSU, T. N A G A I , and S .TSUBAKI: Determination of Lymphocyte Count 

Necessary for Isolating Bovine Leukaemia Virus (BLV) from BLV-Infected Cattle and 
Correlation between Lymphocyte Count and Antibody Titre 648 

KRAISS-GOTHE, A . , see K A L V E L A G E , KRAISS-GOTHE and G O T H E 729 
KRAMPITZ, H . E . , and A . H A B E R K O R N : Experimental Treatment of Hepatozoon Infections with 

the Anticoccidial Agent Toltrazuril 131 
KRAUTWALD, M. -E . , S. FOERSTER, W. HERBST, B. SCHILDGER und E. F. K A L E T A : Nachweis eines 

neuen Herpesvirus bei einem ungewöhnlichen Fall von Pachecoscher Krankheit bei Ama
zonen und Graupapageien. (Isolation of a new herpesvirus from an unusual case of 
Pacheco's parrot disease in amazones and grey parrots) 415 

K Ü H L M A N N , R., see SCHMIDT, K Ü H L M A N N , TRÜBY and LÖSCH 1 
K Ü H L M A N N , R., V . W I E D E M A N N , P .SCHMIDT, R . W A N K E , E . L I N C K H , and U . L Ö S C H : Chicken 

Egg Antibodies for Prophylaxis and Therapy of Infectious Intestinal Diseases. I. Immuniz-
ation and Antibody Determination 610 

KUOSA, P. L . , see KAARTINEN, VEIJALAINEN, KUOSA, PYÖRÄLÄ and SANDHOLM 353 
KUOSA, P. L. , see also KAARTINEN, KUOSA, VEIJALAINEN and SANDHOLM 408 
KUOSA, P. L . , see also LAPPALAINEN, KAARTINEN, VEIJALAINEN, KUOSA, PYÖRÄLÄ and SAND

H O L M 664 
L A N G E , H . , see Z H A N G , SCHLIESSER, L A N G E und HERBST 57 
L A N G E , S., see L Ö N N R O T H , MARTINSSON and L A N G E 628 
LAPPALAINEN, R., L. KAARTINEN, K. VEIJALAINEN, P. L. KUOSA, S. PYÖRÄLÄ, and M . SAND

H O L M : Sequential Changes of Mineral and Trace Elements in Milk during the Course of 
Endotoxin-induced Mastitis as Analyzed by Particie Induced-X-ray (PIXE), -y-ray 
Emission (PIGE) and Ion Selective Electrodes 664 

LARSEN, B., see KAARTINEN, A L I - V E H M A S , LARSEN, JENSEN and SANDHOLM 77 
LARSEN, B., see also KAARTINEN, A L I - V E H M A S , LARSEN, JENSEN and SANDHOLM 681 
LARSSON, B.: Increased Suppressor Cell Activity in Cattle Persistently Infected with Bovine 

Virus Diarrhoea Virus 271 
L E A L , H . , see REINHARDT, HOCHSTEIN-MINTZEL, R I E D E M A N N , L E A L y N I E D D A 178 
L E L L I , R., see BUONAVOGLIA, DI TRANI , GRAMENZI , ZO L ET T O , L E L L I and SCACCHIA 397 
LENDNER, K. , see A H M E D , LENDNER, STEUBER, REINWALD and H Ö R C H N E R 462 
LIEBICH, H . G . , D . H A M M , and W.JÖCHLE: Histological Evaluation of Wound Healing in 

Horses Treated with the Protein-Free Hemodialysate Solcoseryl and its Hexosylceramide 
Fraction 84 

L I N C K H , E. , see K Ü H L M A N N , W I E D E M A N N , SCHMIDT, W A N K E , L I N C K H and LÖSCH 610 
L Ö N N R O T H , I., K. MARTINSSON, and S. L A N G E : Evidence of Protection against Diarrhoea in 

Suckling Piglets by a Hormone-like Protein in the Sow's Milk 628 



Index Volume 35 / Inhaltsverzeichnis zum fünfunddreißigsten Band VII 

L Ö S C H , U . , see K Ü H L M A N N , WIEDEMANN, SCHMIDT, W A N K E , L I N C K H and LÖSCH 610 
LÖSCH, U . , see also SCHMIDT, K Ü H L M A N N , TRÜBY and LÖSCH 1 
M A C K I E , D. P., see M C H U G H , M A C K I E , M C N U L T Y and M C F E R R A N 207 
MAGNUSSON, U . , and C. FOSSUM: Variations in Number and Functional Capacity of Blood 

Mononuclear Cells during the Peripartal Period in the Gilt 570 
M A I N K A , C., und M . SCHWANIG: Dosis-Wirkungskurven verschiedener Tuberkuline im Lym-

phozyten-Stimulationstest. (Dose-Response Curves of Different Tuberculins in Lympho
cyte Stimulation Test) 301 

M A I N K A , C H . , L . H E B E R und W . S C H N E I D E R : Untersuchungen über Tollwutantikörper bei 
Frettchen nach einmaliger Tollwut-Impfung. (Studies on Rabies Antibodies of Ferrets after 
a Single Antirabies Vaccination) 24 

M A K I N O , S., see N A G A H A T A , M A K I N O , T A K E D A , TAKAHASHI and N Ö D A 747 
M A R C A L , R., see BETTI and M A R C A L 704 
MARSIG, E. , und H . STICKL: Untersuchungen über die Wirksamkeit von Immunmodulatoren aus 

Mikroorganismen und von Tierpockenpräparaten gegen Tumorzellinien i n vitro. (Investi-
gations on the efficacy of immunomodulators and of animal pox virus preparations against 
tumor cell lines i n vitro) 601 

MARTINSSON, K . , see L Ö N N R O T H , MARTINSSON and L A N G E 628 
M A T T I L A , T., see FROST and MATTILA 688 
M A Y R , A . , see R I N G , M A Y R , K A N D L E R und WEINBERG 214 
M A Y R , A . , see also WASTLHUBER, BALJER, D A I M O N , HUBERT und M A Y R 218 
M C F E R R A N , J . B., see M C H U G H , M A C K I E , M C N U L T Y and M C F E R R A N 207 
M C H U G H , P. H . , D .P . M A C K I E , M . S. M C N U L T Y , and J . B . M C F E R R A N : Production of Monoclo

nal Antibodies to Bovine Virus Diarrhoea Virus and their Reactivity with Selected 
Pestivirus Isolates 207 

M C N U L T Y , M . S., see M C H U G H , M A C K I E , M C N U L T Y and M C F E R R A N 207 
M E D E R , M . , see IVANICS, GLÄVITS, TAKÄCS, M O L N Ä R , BITAY and M E D E R 368 
M E R Z A , M . , S. B E L A K , and B . M O R E I N : Characterization of an Iscom Prepared with Envelope 

Glycoproteins of Bovine Herpesvirus Type 1 695 
M E Y E R , R., see G R U N D , H E L M U T H , STEPHAN and M E Y E R 138 
M I K A Z U K I , K . , see HIRASAWA, H I R A N O , O H H A R A , MIKAZUKI and HAYASHI 435 
M I R A N D A , J . C., see TORRES, FRANJOLA, CUBILLOS, M I R A N D A y VERA 169 
M O H A N T Y , G. C , see PANISUP, M O H A N T Y and V E R M A 760 
M O L N Ä R , E., see IVANICS, GLÄVITS, TAKÄCS, MOLNÄR, BITAY and M E D E R 368 
M O R E I N , B., see M E R Z A , BELAK and M O R E I N 695 
M O R I T A , C : Prevalence of Rift Valley Fever in Lusaka and Mazabuka — Zambia 157 
MÖSTL, K . , and F. BÜRKI : Incidence of diarrhoea and of rotavirus- and coronavirus-shedding in 

calves, whose dams had been vaccinated with an experimental oil-adjuvanted Vaccine 
containing bovine rotavirus and bovine Coronavirus 186 

N A G A H A T A , H . , S. M A K I N O , S .TAKEDA, H . TAKAHASHI, and H . N O D A : Assessment of Neutro-
phil Function in the Dairy Cow during the Perinatal Period 747 

N A G A I , T., see K O Y A M A , HOHDATSU, N A G A I and TSUBAKI 648 
N I E D D A , M . , see REINHARDT, HOCHSTEIN-MINTZEL, RIEDEMANN, L E A L y N I E D D A 178 
NIEMIALTOWSKI, M . , seeTARGOWSKI and NIEMIALTOWSKI 96 
N Ö D A , H . , see N A G A H A T A , M A K I N O , T A K E D A , TAKAHASHI and N Ö D A 747 
N O L T E , I., see ZAHNER and N O L T E 161 
O H H A R A , S., see HIRASAWA, H I R A N O , O H H A R A , MIKAZUKI and HAYASHI 435 
O L A D O S U , L . A . : Effects of Intravenous Corticosteroid on the Pathogenicity of Babesia equi 

Infection of Donkeys (Equus asinus) 509 
OLIVER, S. P., see SORDILLO, OLIVER, GUIDRY and DERMODY 617 
PANISUP, A . S., G. C. M O H A N T Y , and K . C. V E R M A : Ultrastructural Changes of Rous Sarcomas 

Exhibiting Spontaneous Occurrence of A-Type Particles in Chicken 760 
PAYNE, H . R., see C Y R - C O A T S , P A Y N E and STORZ 752 
PESTALOZZA, S., see CIUCHINI , B O Z Z A N O , PESTALOZZA and TOLLIS 677 
PICHLER, C H . , see HINAIDY, KEFERBÖCK, PICHLER and J A H N 557 
POLNER, A., see A N T A L , SZABÖ, A N T A L , VAJDA, POLNER, T O T T H , SZOLLÄR and STIPKOVITS 264 
PRÄNDL, O., K . KNIEWALLNER, and W. JÖCHLE: Storage of Vacuum Ground Meat Pretreated 

with Acetylated Monoglycerides: Effects of Temperature on Natural Occurring or Artifi-
cial Microbial Contamination and on Shelf Life 121 

PYÖRÄLÄ, S., see KAARTINEN, VEIJALAINEN, KUOSA, PYÖRÄLÄ and SANDHOLM 353 



VIII Index Volume 35 / Inhaltsverzeichnis zum fünfunddreißigsten Band 

PYÖRÄLÄ, S., see also LAPPALAINEN, KAARTINEN, VEIJALAINEN, KUOSA, PYÖRÄLÄ and SAND
H O L M 664 

REINHARDT, G. , V. HOCHSTEIN-MINTZEL, S. RIEDEMANN, H . L E A L y M . N I E D D A : Estudio sero-
lögico de Leucosis Enzoötica Bovina en un predio de la provincia de Valdivia y su relaciön a 
parämetros productivos y reproductivos. (Enzootic Bovine Leukosis. Serological study in a 
farm of the province of Valdivia and relation with productive and reproductive parameters) . 178 

REINWALD, E. , see A H M E D , LENDNER, STEUBER, REINWALD and H Ö R C H N E R 462 
RIEDEMANN, S., see REINHARDT, HOCHSTEIN-MINTZEL, RIEDEMANN, L E A L y N I E D D A 178 
RIEDEMANN, S., see also ZAMORA, RIEDEMANN y FRIAS 105 
R I N G , C H . , A . M A Y R , J . K A N D L E R und E. WEINBERG: Zur ökonomischen Bewertung (NKA) der 

Schutzimpfung gegen die Newcastle Disease beim Nutzgeflügel.. (Cost-Benefit-Analysis 
Results of Protective Vaccination against Newcastle Disease in Poultry) 214 

RODRIGUEZ, M . , see GIAVEDONI, RUIZ , FIJTMAN, SCHUDEL and RODRIGUEZ 280 
R U D O L P H , R., see D O H S E und R U D O L P H 717 
RUIZ, M . , see GIAVEDONI, RUIZ , FIJTMAN, SCHUDEL and RODRIGUEZ 280 
SAAD, A. M . , and G. ÄSTRÖM: Effects of Exogenous Estrogen Administration to Ovariectomized 

Cows on the Blood and Milk-Leukocyte Counts and -Neutrophil Phagocytosis Measured 
by Flow Cytometry 654 

SANDHOLM, M . , T. A L I - V E H M A S , L. KAARTINEN, and M . JUNNILA: Glucose Oxidase (GOD) as a 
Source of Hydrogen Peroxide for the Lactoperoxidase (LPO) System in Milk: Antibacterial 
Effect of the G O D - L P O System against Mastitis Pathogens 346 

SANDHOLM, M . , see also KAARTINEN, A L I - V E H M A S , LARSEN, JENSEN and SANDHOLM 77 
SANDHOLM, M . , see also KAARTINEN, VEIJALAINEN, KUOSA, PYÖRÄLÄ and SANDHOLM 353 
SANDHOLM, M . , see also KAARTINEN, KUOSA, VEIJALAINEN and SANDHOLM 408 
SANDHOLM, M . , see also KAARTINEN, A L I - V E H M A S , LARSEN, JENSEN and SANDHOLM 681 
SANDHOLM, M . , see also LAPPALAINEN, KAARTINEN, VEIJALAINEN, KUOSA, PYÖRÄLÄ and SAND

H O L M 664 
SARMA, D. K. , and S. N . SHARMA: Comparative Immun ity of Fowl Pox Virus Vaccines 19 
SAUERLÄNDER, R.: Experimental Infection of Sheep and Goats with Muellerius capillaris (Proto-

strongylidae, Nematoda) 525 
SCACCHIA, M . , see BUONAVOGLIA, DI TRANI , GRAMENZI , ZOLETTO, L E L L I and SCACCHIA 397 
SCHILDGER, B., see KRAUTWALD, FOERSTER, HERBST, SCHILDGER and KALETA 415 
SCHLIESSER, T H . , see Z H A N G , SCHLIESSER, L A N G E and HERBST 57 
SCHMEER, N . : Früherkennung eines 27-kDa-Membranproteins (MP27) bei mit Coxiella bumetii 

infizierten und vakzinierten Meerschweinchen. (Early Recognition of a 27-kDa Membrane 
Protein [MP27] in Guinea Pigs Infected with Coxiella bumetii and Following Vaccination) . 338 

SCHMIDT, P., R. K Ü H L M A N N , M . T R Ü B Y , and U . LÖSCH: Investigations on the Antibody 
Response of Dysgammaglobulinemic chickens (UM-B 19 line) to Protein Bound Haptenic 
Groups 1 

SCHMIDT, P., see K Ü H L M A N N , WIEDEMANN, SCHMIDT, W A N K E , L I N C K H and LÖSCH 610 
SCHNEIDER, W . , see M A I N K A , H E B E R und SCHNEIDER 24 
SCHUDEL, A . A. , see GIAVEDONI, RUIZ, FIJTMAN, SCHUDEL and RODRIGUEZ 280 
SCHWANIG, M . , see M A I N K A and SCHWANIG 301 
SHARMA, S. N . , see SARMA and SHARMA 19 
SIMECKOVÄ, J . , see DVORAK, DVORÄKOVÄ, TLASKALOVÄ-HOGENOVÄ, SIMECKOVÄ, H R U B A N and 

STANEK 361 
SJÖLAND, L . , see GUSTAFSSON, U G G L A , SVENSSON and SJÖLAND 402 
SORDILLO, L . M . , S.P. OLIVER, A . J . GUIDRY, and J . T . D E R M O D Y : Humoral Immune Response 

of Bovine Mammary Glands Colonized with C ory neb acter ium bovis: Enumeration of 
Plasma Cell Populations in Tissue and Immunoglobulin Concentrations in Milk 617 

STANEK, R., see DVORAK, DVORÄKOVÄ, TLASKALOVÄ-HOGENOVÄ, SIMECKOVÄ, H R U B A N and 
STANEK 361 

STEPHAN, R., see G R U N D , H E L M U T H , STEPHAN und M E Y E R 138 
STEUBER, S., see A H M E D , LENDNER, STEUBER, REINWALD und H Ö R C H N E R 462 
STICKL, H . , see MARSIG and STICKL 601 
STIPKOVITS, L . , G. VAJDA, VALENTINA A N T A L , T. A N T A L , and I. SZABÖ: Occurrence of Non-

Specific Reactions in the Diagnostics of M . hyopneumoniae Infection of Swine 197 
STIPKOVITS, L. , see A N T A L , SZABÖ, A N T A L , VAJDA, POLNER, T O T T H , SZOLLÄR and STIPKOVITS . . . 264 
STORZ, J . , see C Y R - C O A T S and STORZ 48 
STORZ, J . , see also C Y R - C O A T S , PAYNE and STORZ 752 



Index Volume 35 / Inhaltsverzeichnis zum fünfunddreißigsten Band IX 

SVENSSON, T . , see GUSTAFSSON, U G G L A , SVENSSON and SJÖLAND 402 
SZABÖ, L , see A N T A L , SZABÖ, A N T A L , VAJDA, POLNER, T O T T H , SZOLLÄR and STIPKOVITS 264 
SZABÖ, I., see also STIPKOVITS, VAJDA, A N T A L , A N T A L and SZABÖ 197 
SZOLLÄR, I., see A N T A L , SZABÖ, A N T A L , VAJDA, POLNER, T O T T H , SZOLLÄR and STIPKOVTTS 264 
TAKÄCS, G. , see IVANICS, GLÄVITS, TAKÄCS, M O L N Ä R , BITAY and M E D E R 368 
TAKAHASHI , H . , see N A G A H A T A , M A K I N O , T A K E D A , TAKAHASHI and N Ö D A 747 
T A K E D A , S., see N A G A H A T A , M A K I N O , T A K E D A , TAKAHASHI and N Ö D A 747 
TARGOWSKI, S. P., and M . NIEMIALTOWSKI: Cytotoxic and Blocking Effect of Bovine Colostrum . 96 
T H E N , R. L. , and MARGUERITE K E L L E R : Properties of Aditoprim, a New Antibacterial Dihydro-

folate Reductase Inhibitor 114 
TLASKALOVÄ-HOGENOVÄ, H . , see D V O R A K , DVORÄKOVÄ, TLASKALOVÄ-HOGENOVÄ, SIMECKOVÄ, 

H R U B A N and STANEK 361 
TOLLIS , M . , C BUONAVOGLIA, L . DI T R A N I and E. V I G N O L O : Sensitivity of Different Cell Lines 

for Rabies Virus Isolation 504 
TOLLIS , M . , see CIUCHINI , BOZZANO, PESTALOZZA and TOLLIS 677 
H . T O R O : Avian Infectious Bronchitis Diagnosis using an Enzyme Immunoassay on Nitrocelu-

lose 109 
TORRES, P., R. FRANJOLA, V. CUBILLOS, J . C. M I R A N D A y R U T H V E R A : Parasitismo en ecosiste-

mas de agua dulce en Chile. 1. Presencia de metacercarias del genero Stephanostomum 
(Digenea: Acanthocolpidae) en peces. (Parasite infestation of freshwater ecosystems in 
Chile. 1. Presence of Metacercariae of the species Stepbanostomum [Digenea: Acanthocol
pidae] in fish) 169 

T O T T H , B., see A N T A L , SZABÖ, A N T A L , VAJDA, POLNER, T O T T H , SZOLLÄR and STIPKOVITS 264 
T R A N I , L . DI, see TOLLIS, BUONAVOGLIA, DI T R A N I and V I G N O L O 504 
T R A N I , L . DI, see also BUONAVOGLIA, DI TRANI , GRAMENZI , Z O L E T T O , L E L L I and SCACCHIA . . . . 397 
TRÜBY, M . , see SCHMIDT, K Ü H L M A N N , TRÜBY and LÖSCH 1 
TSUBAKI, S., see K O Y A M A , H O H D A T S U , N A G A I and TSUBAKI 648 
U G G L A , A . , see GUSTAFSSON, U G G L A , SVENSSON and SJÖLAND 402 
VAJDA, G. , see A N T A L , SZABÖ, A N T A L , VAJDA, POLNER, T O T T H , SZOLLÄR and STIPKOVITS 264 
VAJDA, G. , see also STIPKOVITS, VAJDA, A N T A L , A N T A L and SZABÖ 197 
VEIJALAINEN, K., see KAARTINEN, KUOSA, VEIJALAINEN and SANDHOLM 408 
VEIJALAINEN, K., see also LAPPALAINEN, KAARTINEN, VEIJALAINEN, KUOSA, PYÖRÄLÄ and 

SANDHOLM 664 
VEIJALAINEN, P., see KAARTINEN, VEIJALAINEN, KUOSA, PYÖRÄLÄ and SANDHOLM 353 
V E R A , R., see TORRES, FRANJOLA, CUBILLOS, M I R A N D A y VERA 169 
V E R M A , K. C , see PANISUP, M O H A N T Y and V E R M A 760 
V I G N O L O , E. , see TOLLIS , BUONAVOGLIA, DI T R A N I and V I G N O L O 504 
VITOVEC, J . , and B. K O U D E L A : Location and Pathogenicity of Cryptosporidium parvum in 

Experimentally Infected Mice 515 
VOLEJNICEK, V., see ALTANER, ALTANEROVA, B A N , JANIK, VOLEJNICEK, FRAJS and C E R N Y 736 
W A N D E L E R , A. , see FEIDEN, KAISER, G E R H A R D , D A H M E , GYLSTORFF, WANDELER and EHRENS

BERGER 247 
W A N K E , R., see K Ü H L M A N N , W I E D E M A N N , SCHMIDT, W A N K E , L I N C K H and LÖSCH 610 
WASTLHUBER, U . H . , G . BALJER, H . D A I M O N , P. H . HUBERT und A. M A Y R : Vergleichende 

Untersuchungen über die Plasmidverteilung bei Escbericbia coli (E. co/ij-Stämmen von 
gesunden und durchfallkranken Hunden sowie von Hundebesitzern. (Comparative investi
gations on the distribution of plasmids in £. coli strains from dogs with diarrhoea, healthy 
dogs and their owners) 218 

WEINBERG, E. , see R I N G , M A Y R , K A N D L E R and WEINBERG 214 
W I E D E M A N N , V., see K Ü H L M A N N , W I E D E M A N N , SCHMIDT, W A N K E , L I N C K H and LÖSCH 610 
WITTENBRINK, M . M . , H . H O R C H L E R und W . BISPING: Untersuchungen zum Vorkommen von 

Chlamydia psittaci im Genitaltrakt und Kot weiblicher Schlachtrinder. (Investigations into 
the incidence of Chlamydia psittaci in the genital tract and feces of female cattle) 237 

Y E R U H A M , L, see E L A D , Y E R U H A M and BERNSTEIN 431 
Z A H N E R , H . , and I. N O L T E : Diethylcarbamazine-Induced Cell Attachment to Microfilariae of 

Litomosoides carinu — Demonstration by Scanning Electron Microscopy — and Liberation 
of Lysosomal Enzymes by Adhering Cells 161 

Z A M O R A , J . , S. RIEDEMANN y M . FRIAS: Leptospirosis porcina. Primer aislamiento en Chile de 
Leptospira interrogans serovar tarassovi. (Swine Leptospirosis. First isolation of Leptospira 
interrogans serovar tarassovi in Chile) 105 



X Index Volume 35 / Inhaltsverzeichnis zum fünfunddreißigsten Band 

ZAROR, L . , y S. CASAS: Microspomm Canis en Conejos Angora Sanos (Valdivia — Chile). 
(Microsporum canis in Healthy Angora Rabbits) 204 

Z H A N G , X . M . , T H . SCHLIESSER, H . L A N G E und W. HERBST: Zum Nachweis von Antikörpern 
gegen Influenza-A-Viren (H1N1, H3N2) beim Schwein mit dem Single Radial Hämolyse 
(SRH)- und dem Hämagglutinationshemmungs (HAH)-Test. (Detection of Antibodies 
against Influenza A Viruses [H1N1, H3N2] in Swine Sera by the Single Radial Haemolysis 
[SRH]- and the Haemagglutination Inhibition [HI]-Test) 57 

ZOLETTO, R., see BUONAVOGLIA, DI TRANI , GRAMENZI , ZO LETTO, L E L L I and SCACCHIA 397 

Short Communications / Kurze Mitteilungen 
A D E N E , D . F., see DUROJAIYE and A D E N E 152 
ARAUJO, F. G. , see U G G L A , ARAUJO, L U N D E N , LÖVGREN, R E M I N G T O N and M O R E I N 311 
A R N O L D , P., see L U T Z , A R N O L D , HÜBSCHER, EGBERINK, PEDERSEN and H O R Z I N E K 773 
BERGHEN, P., see D O R N Y , VERCRUYSSE and BERGHEN 72 
BINDER, A . , see STULLE, BINDER, SOMMER and KIRCHHOFF 713 
BREUER, E . M . , R .HOFMEISTER, R . E R N S T , F . H Ö R C H N E R und L H Ö P P N E R : Untersuchungen 

zum Seehundsterben im Wattenmeer vor Sylt 1988: Bedeutung des hochgradigen Lungen-
wurmbefalls mit hypersensitiver Reaktion. (Investigations on deaths of harbour seals in the 
waddensea around Sylt in 1988: Significance of the marked lungworm infestation with 
hypersensitivity reaction) 467 

BREUER, E. , see HOFMEISTER, BREUER, ERNST, HENTSCHKE, M Ö L L E and LUDWIG 765 
CZERNY, C.-P., see EICHHORN and CZERNY 709 
D E W A N , J . N . , see R A H M A N , DUTTA and DEWAN 70 
D O R N Y , P., J . VERCRUYSSE, and P. B E R G H E N : Resistance of Equine Small Strongyles to Benzimi-

dazoles in Belgium 72 
DUROJAIYE, O. A . , and D . F. A D E N E : Newcastle Disease and Egg Drop Syndrome 76 in Guinea 

Fowls (Numida meleagris galeata Pallas) 152 
DUTTA, P. K . , see R A H M A N , D U T T A and DEWAN 70 
EGBERINK, H . , see L U T Z , A R N O L D , HÜBSCHER, EGBERINK, PEDERSEN and HORZINEK 773 
E I C H H O R N , W., and C.-P. CZERNY: Enteric Coronaviruses in Primates 709 
ERNST, R., see BREUER, HOFMEISTER, ERNST, H Ö R C H N E R und HÖPPNER 467 
ERNST, R., see also HOFMEISTER, BREUER, ERNST, HENTSCHKE, M Ö L L E and LUDWIG 765 
G R U N D , S., and A. WEBER: A New Type of Fimbriae on Salmonella typhimurium 779 
HENTSCHKE, J . , see HOFMEISTER, BREUER, ERNST, HENTSCHKE, M Ö L L E and LUDWIG 765 
HERBST, W., see Z H A N G , SCHLIESSER, HERBST and L A N G E . 474 
HÖPPNER, I., see BREUER, HOFMEISTER, ERNST, H Ö R C H N E R und HÖPPNER 467 
HÖRCHNER, F., see BREUER, HOFMEISTER, ERNST, H Ö R C H N E R und H Ö P P N E R 467 
HOFMEISTER, R., E. BREUER, R. ERNST, J . HENTSCHKE, G . M Ö L L E , and H . LUDWIG: Distemper in 

Harbour Seals: Virus Isolation, further Pathologie and Serologie Findings 765 
HOFMEISTER, R., see BREUER, HOFMEISTER, ERNST, H Ö R C H N E R and H Ö P P N E R 467 
HORZINEK, M . C , see L U T Z , A R N O L D , HÜBSCHER, EGBERINK, PEDERSEN and H O R Z I N E K 773 
HÜBSCHER, U . , see L U T Z , A R N O L D , HÜBSCHER, EGBERINK, PEDERSEN and H O R Z I N E K 773 
KIRCHHOFF, H . , see STULLE, BINDER, SOMMER and K I R C H H O F F 713 
L A N G E , H . , see Z H A N G , SCHLIESSER, HERBST and L A N G E 474 
LÖVGREN, K . , see U G G L A , ARAUJO, L U N D E N , LÖVGREN, REMINGTON and M O R E I N 311 
LUDWIG, H . , see HOFMEISTER, BREUER, ERNST, HENTSCHKE, M Ö L L E and LUDWIG 765 
L U N D E N , A . , see U G G L A , ARAUJO, L U N D E N , LÖVGREN, R E M I N G T O N and M O R E I N 311 
LUTZ, H . , P . A R N O L D , U . H Ü B S C H E R , H . E G B E R I N K , N . P E D E R S E N , and M . C . H O R Z I N E K : Speci-

ficity Assessment of Feline T-Lymphotropic Lentivirus Serology 773 
M A H N E L , H . : Zur Morphologie des bovinen Parvovirus. (On the morphogenesis of bovine 

parvovirus) 64 
M Ö L L E , G. , see HOFMEISTER, BREUER, ERNST, HENTSCHKE, M Ö L L E and LUDWIG 765 
M O R E I N , B., see U G G L A , ARAUJO, L U N D E N , LÖVGREN, R E M I N G T O N and M O R E I N 311 
PEDERSEN, N . , see L U T Z , A R N O L D , HÜBSCHER, EGBERINK, PEDERSEN and H O R Z I N E K 773 
PLAGEMANN, O. : Streptococcus porcinus — als Abortusursache beim Schwein 770 
R A H M A N , H . , P . K . D U T T A , and J . N . D E W A N : Foot and Mouth Disease in Elephant (Elephas 

maximus) 70 



Index Volume 35 / Inhaltsverzeichnis zum fünfunddreißigsten Band X I 

REMINGTON, J. . S., see U G G L A , ARAUJO, L U N D E N , LÖVGREN, REMINGTON and M O R E I N 311 
SCHLIESSER, TIH. , see Z H A N G , SCHLIESSER, HERBST and L A N G E 474 
SOMMER, G. , s<ee STULLE, BINDER, SOMMER and .KIRCHHOFF 713 
STULLE, K . , A.. BINDER, G. SOMMER, and H . K I R C H H O F F : Immunological Reaction of Rat Tissue 

Cells wit:h Antiserum against Mycoplasma arthritidis Membranes in Indirect Immunofluor-
escenceTest 713 

U G G L A , A . , F. G . ARAUJO, A . L U N D E N , K. L Ö V G R E N , J . S. REMINGTON, and B. M O R E I N : Immu-
nizing Effects in Mice of two Toxoplasma gondii Iscom Preparations 311 

VERCRUYSSE, J. . , see D O R N Y , VERCRUYSSE and B E R G H E N 72 
WEBER, A . , see G R U N D and WEBER 779 
Z H A N G , X . M . , T H . SCHLIESSER, W . H E R B S T , and H . L A N G E : Detection of Antibodies Against 

Human Influenza A Virus (HINI) in. Swine Sera in the Federal Republic of Germany 474 

Book Reviews / Buchbesprechungen 
A P P E L , M . J . : Virus infections of carnivores. Virus infections in vertebrates, Volume 1 155 
BISPING, W O L F G A N G / A M T S B E R G , GUNTER: Colour Atlas for the Diagnosis of Bacterial Patho-

gens in Animals. Farbatlas zur Diagnose bakterieller Infektionserreger der Tiere 783 
CHRISTOPH, H . J . (Begründer), U . FREUDIGER, E . - G . G R Ü N B A U M und E. SCHIMKE (Herausge

ber): Klinik der Hundekrankheiten 76 
H A P K E , H.-J. : Toxikologie für Veterinärmediziner 784 
M A C K , R.: Dictionary for Veterinary Science and Biosciences. Wörterbuch für Veterinärmedizin 

und Biowissenschaften 76, 315 
N E U N D O R F , R. /SEIDL, H . (hrsg. v. P. KIELSTEIN und E. WOHLFARTH) . Schweinekrankheiten . . . 155 
N I E P A G E , H . : J . G. Naumann (1754—1836), Königliche Tierarzneischule zu Berlin. Specielle 

Pathologie und Therapie nach der Scripte des Eleven E. A . Schräder 636 
PLONAIT, H . / BICKHARDT, K. : Lehrbuch der Schweinekrankheiten 556 
Presse-Taschenbuch für Naturwissenschaft + Medizin 1987/88 556 
SCOTT, D . W.: Large Animal Dermatology 716 
Tierärztliche Hochschule Hannover. Studium generale. Vorträge zum Thema: Mensch und Tier. 

Wintersemester 1986/87. Band V 636 
WiLKiE, B. N . , and P. E. SHEVEN: "Veterinary immunology" 315 
ZIPFEL, W.: Lebensmittelrecht, Band I, 65. Ergänzungslieferung. Stand Juni 1987 155 

66. Ergänzungslieferung. Stand August 1987 556 
67. Ergänzungslieferung. Stand Dezember 1987 784 

ZIPFEL, W.: Lebensmittelrecht/Text. 41. Ergänzungslieferung. Stand April 1987 316 
43. Ergänzungslieferung. Stand Oktober 1987 784 

Bibliography / Bibliographische Angaben 
GEISSLER/ROJAHN/STEIN: Sammlung tierseuchenrechtlicher Vorschriften. 52. Ergänzungsliefe

rung. Stand: 1. April 1988 716 



J . Vet. Med. B 35, 709-712 (1988) 
© 1988 Paul Parey Scientific Publishers, Berlin and Hamburg 
ISSN 0931-1793 

Short Communication 

WHO Collaborating C e n t r e for Collection a n d E v a l u a t i o n of D a t a 
on C o m p a r a t i v e Virology, I n s t i t u t e of Medical Microbiology, 

Infectious a n d Epidemie Diseases, Veterinary Faculty, 
Ludwig-Maximilians-Universität, Munich, F R G 

Enteric Coronaviruses in Primates 

W . E I C H H O R N and C.-P. CZERNY 

Address of authors: Institute of Medical Microbiology, Infectious and Epidemie Diseases, 
Veterinary Faculty, Ludwig-Maximilians-Universität, Vetennärstr. 13, 8000 Munich 22, FRG 

With two figures 

(Received for publication June 22, 1988) 

Summary 
Coronaviruses antigenetically related to bovine coronaviruses and human Coronavirus strain 

OC43 were detected in fecal samples from two primates (moor macaque and a chimpanzee) by 
electron-microscopy and ELISA. This ELISA is specific for coronaviruses belonging to the antigenic 
«roup 2. Attempts to propagate the primate coronaviruses in cell culture or suckling mouse brain 
failed. 

Key words: Coronavirus, primates, ELISA, antigenic relationship 

Coronaviruses have been isolated from a variety of mammalian and avian species. 
They are known to have pathogenic potential and one of the disease entities caused by 
these viruses is diarrhea as observed in calves, piglets, dogs, cats, horses, turkeys and other 
species (WEGE et al., 1982). Mammalian coronaviruses have been divided into at least two 
antigenic groups (PEDERSEN et al., 1978). Porcine epidemic diarrhea virus (PEDV) is 
antigenically unrelated to these groups. Additionally, coronavirus-like particles have been 
demonstrated in diarrheal stool samples from humans ( C A U L et al., 1975; BATTAGLIA et al., 
1987). There are only a few reports on the propagation of these particles in organ cultures 
or cell lines ( C A U L and EGGLESTONE, 1977; LAPORTE and BOBULESCO, 1981). Polypeptides 
of particules purified from stools have been shown to be related to Polypeptides of the 
human Coronavirus strain O C - 4 3 (BATTAGLIA et al., 1987) indicating that they are 
members of the family coronaviridae and related to human respiratory coronaviruses. In 
primate species enteric coronavirus-like particles have been detected by electron micro-
scopy ( C A U L and EGGLESTONE, 1979; SMITH et al., 1982), but no attempt has been made to 
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Fig. 1. Negatively stained preparation of a fecal sample from a moor macaque (Macaca maura). The 
particle is of typical coronaviral morphology, but details of die projections can not be defined. Bar 

represents 100 nm 

demonstrate antigenetic relationships to established coronaviruses. Therefore the nature of 
these particles remains unclear. 

Recently, fecal samples from two primates which sequentially suffered from acute 
diarrhea and finally died were sent to our laboratory. Both animals had been kept in a 
zoologicai garden in South Germany. The first case was a moor macaque (Macaca m a u r a ) 
about one and a half years old. The animal had been brought in from another zoo about 
two weeks before. The second animal was a chimpanzee aged about 37 years. This animal 
was housed in the neighbourhood of the first and died with diarrhea about two months 
later. 

Fecal samples were routinely processed for virological diagnosis, i. e. diluted about 
1:5 in PBS, thoroughly suspended in a Labblender (Seward Lab, London), and cen-
trifuged. Supernatants were assayed by ELISA specific for rotavirus (BACHMANN, 1979) or 
coronaviruses (antigenic group 2; C Z E R N Y and E I C H H O R N , in preparation) or negatively 
stained and examined by electron microscopy. By E M , coronavirus-like particles were 
easily detected. Additionally, particles with typical coronaviral morphology were detected 
less frequently (Fig. 1). The size ränge of these particles was about 90 —160 nm. Surface 
projections were clearly visible (about 18 — 25 nm) but details of their shape could hardly 
be distinguished. This morphological injury may be due to the time elapsed between the 
death of the animal and the arrival of the samples in the laboratory ("Waterloo Station 
effect", REYNOLDS et al., 1984). No other viruses were detected by E M . 

Both samples scored negative in the polyclonal rotavirus-ELISA. On the other hand, 
in the coronavirus-ELISA both samples scored clearly positive. This assay is based on a 
mixture of two monoclonal antibodies generated against the bovine Coronavirus strain 
Munich V270/84. They recognize different epitopes (determined by competition ELISA) 
and serve as catching antibodies. Rabbit hyperimmune serum is used as detecting antibody 
in an indirect assay. The assay proved to be highly specific for bovine coronaviruses (BCV) 
and human Coronavirus strain OC-43. Reaction patterns of diese viruses are nearly 



Enteric Coronaviruses in Primates 711 

2 4 6 8 

Dilution (log2) 

Fig. 2. Optica! densities obtained with different coronaviruses assayed in a monoclonal antibody 
based ELISA. Bovine Coronavirus (BCV) and human Coronavirus strain O C 43 (HCV-OC 43) react 
identically. The reaction pattern of the primate Coronavirus (PCV V i 143) is similar, although lower 
extinctions are observed. Reactivity of porcine hemagglutinating encephaJomyelitis virus (HEV) is 
strikingly different. Coronaviruses of the antigenic group 1, like porcine transmissible gastroenteritis 

(TGEV) or mouse hepatitis viruses (MHV) do not react at all 

identical (Fig. 2). Other members of the Coronavirus antigenic group 2 react with minor 
intensity. Members of the other antigenic groups of the family coronaviridae do not react 
at all. Fecal samples from primates gave similar reaction patterns in this assay (Fig. 2). The 
patterns were similar to BCV and H C V OC-43 although the extinctions obtained were 
clearly lower. This may be due to proteolytic damage that occurred before the material 
could be assayed. On the other hand, this behaviour may also be explained by minor 
antigenic differences of epitopes recognized by ELISA between primate coronaviruses and 
BCV or H C V OC-43. Nevertheless, the results clearly indicate that the particles observed 
by EM are viruses to be classified within the family coronaviridae. 

Propagation of the primate coronaviruses was attempted in Vero-cells, human 
embryonic lung cells and additionally in secondary bovine embryonic lung cells. Samples 
were inoculated both with or without the addition of trypsin (2.5ug/ml). 

Cultures were observed daily for cpE and passaged after 7 days. In the course of three 
passages no cpE was evident. Examination of freeze-thawed cell cultures by ELISA and 
E M proved to be negative during all passages. 

Additionally, suckling mice (Balb/c, 2 — 3 days old) were inoculated i.e. with fecal 
supernatants and observed daily. No disorders were observed over the next 10 days. 
Passage in suckling mouse brains was negative as was examination of brain suspensions by 
ELISA and EM. 

The failure to propagate the strains in cell cultures or suckling mouse brain probably 
results from destruetion of infectivity during transport and other manipulations. This is in 
agreement with the Observation of only a small percentage of complete particles with 
coronaviral morphology in feces. 

The pathogenic potential of coronaviruses of primates remains unclear, although both 
animals had suffered from diarrhea. However, in the first animal a number of bacterial 
pathogens (Salmonella enteritidis, beta-hemolysing Streptococci and staphylococci) were 
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identified. The second animal did not only show diarrhea, but suffered a general break-
down of the organism, probably due to ist age. 

The use of the monoclonal antibody-based ELISA which is specific for antigens of 
BCV, H C V OC-43 and obviously primate coronaviruses, may give more insight into the 
prevalence, epidemiology, and pathogenicity of these viruses. 
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Zusammenfassung 
Enterale Coronaviren bei Primaten 

In Kotproben von zwei Primaten (Moormakake und Schimpanse) wurden im Elektronenmi
kroskop sowie im ELISA Coronaviren nachgewiesen, die antigenetisch mit bovinen Coronaviren und 
dem humanen Coronavirus Stamm OC-43 verwandt sind. Der verwendete ELISA ist spezifisch für 
Coronaviren der Antigen-Gruppe 2. Versuche, die Primaten-Coronaviren in Zellkulturen oder 
Babymäusen zu vermehren, schlugen fehl. 
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