International Union of Microbiological Societies

Developments

.

in
Biological Standardization

Vol. 53

Edited by
the
International Association of Biological Standardization

Acting Editors

Irene B. Hillary (Ireland) - W. Hennessen (Switzerland)

S. Karger - Basel - Miinchen - Paris - London + New York - Sydney



INTERNATIONAL SYMPOSIUM
ON

ENTERIC INFECTIONS IN MAN AND ANIMALS:
STANDARDIZATION OF
IMMUNOLOGICAL PROCEDURES

Proceedings of a Symposium
organized by the
International Association of Biological Standardization
co-sponsored by the World Health Organization
and held at the
University College, Dublin, Ireland

September 6-8, 1982

74 figures and 140 tables

S. Karger - Basel - Miinchen - Paris - London *+ New York * Sydney



TABLE OF CONTENTS

Session I
SALMONELLOSIS

Chairman: P.N. Meenan (Ireland)
Secretary: Wilma M. Shepherd (U.K.)

R. Germanier and E. Fiirer (Bern): Characteristics of the attenuated oral vaccine strain S. ty-
DRETY 2180 ciiiiiiiiiii ittt ettt sttt st st eb e et e e e et saasanaans

R.E. Black, M.M. Levine, C. Young, J. Rooney, Suzanne Levine, Mary Lou Clements, Sylvia
O’Donnell, T. Hughes and R. Germanier (Baltimore and Bern): Immunogenicity of Ty 21a
attenuated Sa/monella typhi given with sodium bicarbonate or in enteric-coated capsules

K. Linde (Leipzig): Stable, highly immunogenic mutants of Salmonella with two independent
attenuating markers as potential live vaccines and their validity for Shigel/la and other bac-

P.Y. Chau and R.S.W. Tsang (Hong-Kong): Antibody response to the protein antigens of
Salmonella typhi during typhoid infection and following vaccination with a live oral
tyPhoid VACCINE TY 218, .uiiuiiiniiiieiineeieniaieeinriieniressasensasessesenseescostacsstnsasssensensons

O. Grados (Lima): Thermolabile antigens of Sa/monella typhi............c.ccovvvivviniininiinnennnnnn
D. Tanphaichitra (Bangkok): Cellular immunity in typhoid fever, Legionnaires’ Disease,
Amebiasis: Role of transfer factor and levamisole in typhoid fever ..............cc.cceeuniennnn.
C. Wray, W.J. Sojka, D.G. Pritchard and J.A. Morris (Weybridge): Immunization of ani-
mals with gal E mutants of Salmonella typhimurium .................cococceiieviiiniinenninienean.
B.A.D. Stocker, Susan Hoiseth and B. Smith (Stanford and Davis): Aromatic-dependent
Salmonella sp. as live vaccine in mice and calves ..........cccieiiiiiiiiiiiiiiiiiiiin i,
General DiSCUSSION ....uvuiiiniiiiiiriiieerr e eeeeenrrererseeesanensensensnsensessessessssanssssnsensanns
Session I
CHOLERA
Chairman: M.H. Merson (WHO)
Secretary: R.E. Black (U.S.A)

M.M. Levine, R.E. Black, Mary Lou Clements, C.R. Young, C. Lanata, S. Sears, T. Honda
and R. Finkelstein (Baltimore, Osaka and Columbia): Texas Star-SR: Attenuated Vibrio
cholerae oral vaccine candidate ..........ccoeuiuiiiiiiiiiiiiirrererieeiririteeieeenereretensnrasaerens

S.J. Cryz, E. Fiirer and R. Germanier (Bern): Immunogenicity and protective capacity of
inactivated Vibrio cholerae whole cell vaccines...........coeuviuieniniiiiiiiiniiiiiininniinnnes

Ann-Mari Svennerholm, M. Jertborn, L. Gothefors, A. Karim, D.A. Sack and J. Holmgren
(Goteborg and Dacca): Current status of an oral B subunit whole cell cholera vaccine.......

J.B. Kaper, M.M. Levine, H.A. Lockman and M.M. Baldini (Baltimore): Cloning and
sequencing genes for Vibrio cholerae enterotoxin: Implications for vaccine development

W. Chaicumpa, U. Peungjesda, Benedicta Martinez and N.A. Atthasishtha (Bangkok):
Soluble haemagglutinin of classical VIbrios.........ccceeeiiuiiniinieiiiiiiiiiiiiiiiiniena

D.A. Broadbent, Maria L. Gennaro, P.J. Greenaway (London, Rome and Porton Down):
The expression of biologically active cholera toxin in Escherichiacoli............................

R.A. Finkelstein, Mary Boesman-Finkelstein (Columbia): Observations on the Texas Star-
SR avirulent A"B* mutant candidate cholera vaccine ...........cceeevuvivueieirerenereeneennnnnns

R.A. Finkelstein (Columbia): Antigenic and structural variations in the cholera/coli family
Of @I ETOtOXINS. cevuiuiniriieeueeneeetnereensrereensensesenrassnssessssnssessssnossasnsenssnsosassssanes

General diSCUSSION .. c.iuieieiiiiiiiieieiiei i ereetieeetietratttosnsncarasetnsasecessnsroserscnsnsasans

IX

15
29
33
35
41

47
55

59
67
73
81
83
85
89

93
97



X Table of contents

Session IIT

E. COLI
Chairman: I. Joo (Hungary)
Secretary: P. Knight (UK.

Alice H. Cushing (Albuquerque): Serum immune response to carriage of toxigenic fecal bac-
teria with and without diarrhea .........ccceeevvieriniiiiiiiiiniiiinr e
Y. Takeda, T. Honda and T. Miwatani (Osaka): The use of the Biken test to detect entero-
toxigenic Escherichia coli producing heat labile enterotoxin ..........c.ccceevvuniuvencniinnennnns
B. Rowe (London): Interlaboratory evaluation of an ELISA test for heat stable enterotoxin
(0] 3 O O PRI
T. Wadstrém and B. Ronnberg (Uppsala): Rapid diagnosis of Escherichia coli heat labile
enterotoxin (LT) by a coagglutination test........ccciuvureiiieiiuriiiniiiereceieeeesiareceniiisenennes
J.R. Powell, M.E.J. Barratt and P. Porter (Sharnbrook): Epithelial cell receptors for E. coli
adhesion determinants: Testing fOr VIFUIENCE.....ouviiiiiriiveieriiriiiieririceeerrereenrenensnnne
M.M. Levine, R.E. Black, Mary Lou Clements, C.R. Young, E.C. Boedeker, C. Cheney and
C.C. Brinton Jr. (Baltimore, Washington and Pittsburgh): Immunoprophylaxis of entero-
toxigenic Escherichia coli infections in man by vaccines that stimulate anti-pili immunity
W.D. Allen and P. Porter (Sharnbrook): Evaluation of «in feed» vaccination of piglets and
sows against enteropathogenic E. coli using environmental production parameters ..........
E.O. Rijke, J. Webster and J.C. Baars (Boxmeer): Vaccination of piglets against post-
weaning E. coli eNtErOtOXICOSES ...vueurnreurenrurrnrierieneiiinriieireetrieeiereseesssessessnsenses
E. Fiirer, S.J. Cryz Jr. and R. Germanier (Bern): Protection of piglets against neonatal coli-
bacillosis based on antitoxXic iMMUNItY .......coeeveriiiiniiiiiiniiriiiiir e
S.N. Hussaini (Weybridge): Aspects of quality control of Escherichia coli vaccine for pigs
C. Wray, W.J. Sojka and J.A. Morris (Weybridge): Use of E. coli K99 vaccines in ewes to
passively protect lambs against experimental colibacillosis ............coveuriiiniiiiniiiiiniinnnn.
G. Dougan, M. Kehoe, G. Dowd, R. Sellwood and M. Winther (Dublin, Newbury and
Beckenham): Studies on the expression and organization of the K88ac adherence antigen
L.K. Nagy and P.D. Walker (Beckenham): Multi-adhesin vaccines for the protection of the

neonatal piglet against E. coli INfECHIONS .......ccuieiiiirrineiiiiiireiiiiiiiicreeieeeanas
Session 1V
ROTAVIRUS
Chairman: R.C.A. Sutton (WHO)
Secretary: J. Peetermans (Belgium)

G. Zissis, D. Marissens, J.-P. Lambert and J.-P. Marbehant (Brussels): Prevalence of neutra-
lizing antibodies against a candidate rotavirus vaccine in adults............coceviuniniieiiniinnen,
A.Z. Kapikian, R.G. Wyatt, M.M. Levine, R.E. Black, H.B. Greenberg, J. Flores, A.R.
Kalika, Y. Hoshino and R.M. Chanock (Bethesda and Baltimore): Studies in volunteers
With HUMAN FOtAVITUSES . vueuinitiiniiniiieeninetrtetteenentuertereneneisstereesenensasssenenssornenens
Rosemarie Berger, F. Hadziselimovic, M. Just and P. Reigel (Basel and Bern): Effect of
feeding human milk on nosocomial rotavirus infections in an infants ward ....................
T. Vesikari, M. Miki and Erika Isolauri (Tampere): Epidemiologic background for the need
of rotavirus vaccine in FInland..........coooviiiiiviiiiiiiiiiniiiiniiere e sriceseneneanes
W. Eichhorn, P.A. Bachmann, G. Baljer, P. Plank and P. Schneider (Miinchen): Vaccination
of cows with a combined rotavirus/enterotoxigenic E. coli K99 vaccine to protect newborn
calves against diarrhOa ... .....cvviininiiniiiiiiiiir et e eneas
M. Dauvergne, A. Brun and J.P. Soulebot (Lyon): Passive protection of newborn calves
against rotavirus by vaccination of their dams..........cccoeviiereiiiiiiieniiiiiicniniicninen.
S.S. Kalter, R.L. Heberling, A.R. Rodriguez and T.L. Lester (San Antonio): Infection of
baboons (Papio cynocephalus) with rotavirus (SA11) c...ccovvviiiniiiiiiieiiiiiiniicnineeann

107

113

123

125

135

145

147

155

161
169

177

183

189

201

209

219

229

237

245

257



Table of contents

Marie Riepenhoff-Talty, H. Suzuki and P.L. Ogra (Buffalo and Nagasaki): Characteristics of

the celle-mediated immune response to rotavirus in suckling mice ...........c.ccoeevviinninnnnnns
Session V
OTHER AGENTS
Chairman: R.A. Finkelstein (US.A)
Secretary: C. Wray (UK))

T.J. Cleary (Miami): Bacterial agents causing gastroenteritis in various patient populations
from South FIOrida .......cuiiviiiniiniinnieieiiiiii e
O. Dosunmu-Ogunbi, A.O. Coker, D.E. Agbonlahor, S.0. Solanke and K.C. Uzoma (La-
g0s): Local pattern of acute enteric bacterial infections in man, Lagos, Nigeria...............
S. Corridori and F. Negretti (Pavia and Milan): Inmunomicrobiological monitoring of oro-
vaccinal therapy in acute intestinal infections.............coeeuviiiiiiiiiiiiiiiiniiin e,
J. Tektoff, M. Dauvergne, M. Durafour and J.P. Soulebot (Lyon): Propagation of bovine
coronavirus on Vero cell line: Electron microscopic Studies........ccocevvvenenicnincienennennns
Ingrid Uhnoo, G. Wadell, L. Svensson and M. Johansson (Uppsala, Umea and Stockholm):
Two new serotypes of enteric adenovirus causing infantile diarrhoea ...................co.ull
G. Maass and H.G. Baumeister (Miinster): Coronavirus-like particles as aetiological agents
of acute non-bacterial gastroenteritis in humans.............ceoeeeviiiniiiiiniiiinnnnnn
D.S. Fernie, R.O. Thomson, Irene Batty and P.D. Walker (Beckenham): Active and passive
immunization to protect against antibiotic associated caecitis in hamsters......................

Session VI
SUMMARIES AND CONCLUSIONS
Chairman: F.T. Perkins (WHO)
Secretary: W. Hennessen (Switzerland)
Summaries and CONCIUSIONS. .......cceuiiuiiiiiiiiiiiiiiiiiiiii e
LiSt Of PartiCIPAnts ...cuvuieeeieiiieriiieenereenreireeneneenearsssnsssosesscessnesssanesessssnessenssnsanes
60T 1 Qe ] o121 £ PPN

Subject Index

XI

1263

271

277

285

299

31

319

325



International Symposium on Enteric Infections in Man and Animals:
Standardization of Immunological Procedures, Dublin, Ireland, 1982,
Develop. biol. Standard. Vol 53, pp. 237-243 (S. Karger, Basel, 1983)

'Institute of Medical Microbiology, Infectious and Epidemic Diseases,
Veterinary Faculty,
University of Munich, Veterindrstr. 13, D-8000 Miinchen 22, F.R. Germany

2Bavarian Animal Health Service, Grub, F.R. Germany

VACCINATION OF COWS WITH A COMBINED ROTAVIRUS/
ENTEROTOXIGENIC «E. COLI» K99 YACCINE
TO PROTECT NEWBORN CALVES AGAINST DIARRHOEA

W. Eichhorn', P.A. Bachmann', G. Baljer’, P. Plank?
and P. Schneider?

ABSTRACT

The protective effect of a combined rotavirus/enterotoxigenic E. coli K99 vac-
cine against naturally occurring neonatal diarrhoea was evaluated in two dairy and
two beef herds. Before vaccination, frequency of diarrhoea in these herds was 46 % up
to 60% with losses of 7% to 20%. After vaccination of pregnant cows and heifers
mild diarrhoea occurred in 14 % to 20% of their calves, one out of 144 calves died with
enteric symptoms. In 13 out of 26 calves of nonvaccinated controls where diarrhoea
was noted, one of them died. K99-positive enterotoxigenic E. coli were not detected in
any of the faeces tested. Rotavirus was found in one of the beef herds.

Neonatal diarrhoea is still one of the most serious problems in calf-
breeding, especially in its modern form with large numbers of animals. The eco-
nomic losses due to diarrhoeal disease during the first two weeks of life are enor-
mous. They result from the loss of calves, retarded growth rates and — last but
not least — from the cost of the treatment of affected animals.

A number of infectious agents can be recovered from the faeces of such
diseased calves, including viruses, e.g. rota-, corona- or parvoviruses, bacteria
like enterotoxigenic E. coli and protozooa, e.g. cryptosporidia (8). Recent results
indicate that mixed infections with two or more of these agents are the rule rather
than the exception. Furthermore, it can be supposed that the severe forms of
diarrhoeal disease seen in the field are always caused by mixed infections. Evi-
dence from experimental infections confirms this hypothesis. The clinical course
of the disease after mixed infection with rotavirus and enterotoxigenic E. coli or
coronavirus is more severe and results in higher mortality rates than monoinfec-
tions usually do. For instance, it has been shown that colostrum-deprived calves
survived an infection with 108 enterotoxigenic E. coli whereas after mixed infec-
tion with rotavirus and the same doses E. coli, all of the animals died (15). Fur-
ther evidence comes from other investigations (21, 17) in colostrum-deprived and
conventional calves. The results indicate that adhesion, colonization and growth
of enterotoxigenic E. coli in the small intestine is enhanced by a preceeding or
simultaneous infection with rotaviruses. Moreover it seems that such mixed
infections cause severe disease even in older calves. Taken together, these data



238 W. Eichhorn et al.

indicate a probable synergism of the pathogens involved, although up to now a
possible interference cannot be excluded. However, for the development of an
effective immunoprophylaxis, it can be deduced that only combined vaccines
containing two or more of the pathogens described will be successful.

Former recommendations for the prophylaxis of neonatal enteric disease
included the improvement of sanitary conditions, feeding of preserved colostrum
for at least one week and active local immunization or newborn calves (3). This
strategy, however, proved to be unsatisfactory. Early publications on the effect
of a commercially produced rotaviral vaccine seemed to be promising (19), but
following studies could not confirm these results (1, 9, 12).

On the other hand, oral immunization against enterotoxigenic E. coli is
reported to be very effective (7). One of the draw-backs of this kind of vaccine is
its strict O-antigen specifity. Considering the broad spectrum of O-antigens of
enterotoxigenic E. coli, it is obvious that a specific vaccine must be prepared for
each herd.

Finally, it seems to be impossible to achieve any amelioration of the hygie-
nic conditions in the majority of the farms and most of the farmers usually
neglect the advice to preserve colostrum and feed it to the calves for at least one
week. :

Because of this failure of the hitherto recommended prophylactic measu-
res, interest is now focussed on passive immunization of calves by vaccinations of
their dams (3, 14, 16, 22).

We have developed a combined rotavirus/enterotoxigenic E. coli K99 vac-
cine. This report describes its effects in the field.

MATERIALS AND METHODS

1) Vaccine
a) Rotavirus

The bovine rotavirus isolate Munich V 1005/78 was grown in Ma 104 cells in the presence of
trypsin (50 ug/ml) and EDTA (20 ug/ml) in roller bottles (4). When about 90% of the cell showed a
cytopathic effect — usually after 24 hours — the virus was harvested by freezing, thawing and low
speed centrifugation. The supernatants exhibited a TCIDj, of at least 106-5 and in the rotavirus anti-
gen ELISA titres between 1:32 and 1:64. They were mixed with 1% of a monospecific hyperimmune
serum against bovine rotavirus and left at 4°C overnight. After this treatment no activity could be
detected in the rotavirus antigen ELISA, whereas in the rotavirus antibody ELISA, titres between
1:16 and 1:32 were determined. In preceeding experiments we have shown that antibody complexed
rotavirus together with adjuvants elicits higher antibody titres in the milk of vaccinated animals than
uncomplexed rotavirus together with the same adjuvants (Figure 1).

b) E. coli

The E. coli K99 pilus-antigen was prepared according to a described method (18) with minor
modifications. The E. coli strains 0 101 K99 was incubated for 16 hours on minca-plates, suspended
in saline and homogenized. After high speed centrifugation (17,000 rpm, 30 min) merthiolate
(0.01%) was added to the supernatant. The K99 antigen was titrated by hemagglutination with horse
erythrocytes in the presence of 1% mannose at 4°C.

One vaccine dose, composed of 512 hemagglutinating units of the K99 antigen and 10 ml of
the rotavirus antigen-antibody complexes, was mixed with 5 ml aluminium hydroxid — prediluted
1:8 — and left overnight at 4°C. Finally, 4 ml adjuvants PD (Philip Duphar, Amsterdam) were
added and after vigorous shaking the vaccine was ready for use.
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Antibody
titres

log

Days after calving

Fig. 1. Rotavirus antibody titres (as measured in the ELISA) in colostrum and milk from cows and

heifers vaccinated with different preparations. (J Control animals (n = 10). + Adjuvants PD

(n = 9). = Rotavirus and adjuvants (n = 3). ¢ Antibody complexed rotavirus and adjuvants
(n = 23).

2) Animals

Pregnant cows and heifers — 35 in the two dairy herds and 135 in the two beef herds — were
vaccinated twice. They were immunized first at the end of lactation, i.e. about six weeks before the
calculated date of parturition and boostered as soon as possible after calving, i.e. in the first two
days. The placebo was given to every fifth animal. Between 1979 and 1981 rotavirus and/or entero-
toxigenic E. coli had been detected in all four herds.

3) Isolation procedures

Faecal material was collected from both healthy and diseased animals. The samples were tes-
ted for rotaviral antigen in the ELISA (2) and inoculated onto Ma 104 cells after treatment with acety-
lated trypsin as described by others (4, 23).

Hemagglutinating faecal samples were tested for the presence of bovine coronaviruses by
hemagglutination-inhibition using specific antisera.

Bacteriological examinations were performed according to standard procedures. E. coli isola-
tes with hemagglutinating activity in the presence of mannose were tested for K99 antigen (8) and
enterotoxin in the baby mouse test (11).

RESULTS

Table I summarizes the clinical data from the dairy herds A and B in winter
1980/81 and in winter 1981/82 when the cows were immunized. Vaccination
reduced the percentage of calves with diarrhoea from 50% up to 60% to 15.4%
and 20%, respectively. In contrast, five out of seven control calves displayed
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signs of disease. The one animal from herd B that died with enteric symptoms
had been very weak from birth and had ingested only small amounts of colos-
trum and milk. The other animals — both vaccinates and controls — showed
only soft faeces whereas severe forms of the disease with liquid faeces and dehy-
dration were not seen.

Table I. Frequency of diarrhoea and deaths due to enteric disease in winter 1980/81
and 1981/82 in the dairy herds A and B

Herd A Herd B

Calves born  Diarrhoea  Calves died Calves born  Diarrhoea  Calves died

1980/81...ecvnriinicnnnnnnnens 20 10 (50%) 4 (20%) 30 24 (60%) 4 (13%)
1981/82
Vaccinates .......ccoeeuennens 13 2 (15.4%) 0 15 3 (20%) 1 (6.6%)

Controls 4 2 (50%) 0 3 2 (66%) 0

In none out of 39 faecal samples from herd A could rotavirus or rotavirus
antigen be detected. Coronavirus was found for three days in the faeces of one
affected animal. In herd B, however, four out of five diarrhoeic calves shed rota-
virus in their faeces for up to four days as demonstrated by ELISA and virus iso-
lation in cell culture. Except for the calf that died on day eleven, virus shedding
was first seen on day six when the calves were no longer fed with the milk of their
dams.

In both herds, hemagglutination E. coli were detected in about one half of
the samples but none of the isolates possessed K99 antigen or enterotoxin. Shed-
ding of E. coli did not correlate with the disease.

In the two beef herds C and D there also had been a high incidence of neo-
natal diarrhoea in the years before vaccination. During the winter of 1979/80
54% of the calves suffered from the disease and 7.2% died. In the winter of
1980/81 53 % of the calves from herd C and 46% in herd D were affected with
enteric disease and 7.7 % respectively 4.9% of the calves were lost. Vaccination
of the dams reduced the frequency of diarrhoea to 14% in herd C and 17.5% in
herd D (Table II). All the calves from vaccinated mothers survived whereas one

Table II. Frequency of diarrhoea and deaths due to enteric disease during winter 1980/81
and 1981/82 in the beef herds C and D

Herd C Herd D

Calves born  Diarrhoea  Calves died Calves born  Diarrhoea  Calves died

1980/81 ..o, 78 41(53%) 6(7.7%) 61 28 (46%) 3 (4.9%)
1981/82
Vaccinates ................... 64 9(14%) 0 52 9(17.3%) 0

Controls...........coecouuene. 13 7 (53.8%) 1 (7.7%) 6 2 (33%) 0
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of the control calves died. Although the occurrence of diarrhoea in the controtl
group was much higher than in vaccinated animals, in both groups only a mild
and transient diarrhoea, with the exception for the calf that died, was noted.

In none of the faecal samples — neither from vaccinated nor control ani-
mals — was rotavirus or coronavirus detected. E. coli with haemagglutinating
activity were isolated from the faeces of both healthy and affected animals, but
none of them possessed K99 antigen or enterotoxin.

DISCUSSION

The development of the combined rotavirus/E. coli K99 vaccine is based
on two recent events: first there is a series of papers demonstrating the possibility
of prolonging the secretion of rotavirus antibodies in the milk of cows by paren-
teral immunization (6, 14, 22). Secondly, it has been shown that colostrum from
cows vaccinated with enterotoxigenic K99 positive E. coli protects newborn cal-
ves from experimental infection (6, 10, 20).

The protective effect of passive immunization against enteric disease by
vaccination of the dams is strictly dependent upon the continuous feeding of milk
from vaccinated animals for at least fourteen days. This is evident from the situa-
tion in herd B, where the calves were fed with their mothers’ milk for five days
only. After vaccination of the dams diarrhoea was still noted in 20% of the cal-
ves. In four out of five affected animals, shedding of rotavirus from day six
onwards was demonstrated.

In contrast, in the dairy herd B, where the calves were fed with their
mothers’ milk for fourteen days, and in the two beef herds, where the calves
suckled their dams for months, the incidence of diarrhoea was lower (between 15
and 17 %) and none of the faecal samples contained rotaviruses. As coronaviru-
ses were detected only in the faeces of one animal and the E. coli isolates posses-
sed neither the K99 antigen nor enterotoxin, the possible importance of non-
infectious factors as a cause of mild transient diarrhoea should be taken into
account (13).

It is not surprising that in these herds neither rotaviruses nor enterotoxige-
nic E. coli could be recovered from the faeces of the control calves. In most of
the herds affected with high frequency of neonatal diarrhoea, the severe forms of
the disease are generally first seen some weeks after the calving period has begun.
It can be supposed that during these weeks enteric pathogens are accumulating.
If a certain threshold is exceeded the clinical course becomes severe. This accu-
mulation of pathogens can be prevented by passive immunization. As a result,
the so called controls will not be infected either. Therefore the data from such
controls must be handled with care. In our opinion, passive immunization of cal-
ves against enteric disease by vaccination of their dams with combined vaccines is
a reliable way to reduce the incidence of neonatal diarrhoea.

A larger field trial with a vaccine containing also corona- and parvovirus is
currently in progress.
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DISCUSSION

KAPIKIAN: Did you compare the titers achieved with the antibody com-
plexed rotavirus with a rotavirus preparation inactivated by conventional
methods such as formalin or heating?

By using «inactivated» rotavirus antigen as you have, to induce rotavirus
antibody in cows, is of particular interest in view of a recent report by Myers &
Snodgrass in which they evaluated the ability of a US approved live, modified
bovine (NCDYV) rotavirus vaccine to induce colostral or milk antibodies in pre-
gnant cows. This vaccine was initially approved for oral administration to calves,
later also approved as a combined vaccine with live, modified bovine coronavirus
for oral administration to calves and more recently also approved for administra-
tion by the IM route to the pregnant cow. The authors reported that a compari-
son of GMT in colostrum and 3 day milk in vaccinated and non-vaccinated cows
were not significantly different. They recommended the use of inactivated anti-
gen for stimulating colostral or milk antibody in the cow for several reasons
including the possible inhibition of viral replication by naturally occurring anti-
body in the cow.

EICHHORN: It does not make any difference how you inactivate the
virus; when you complex the virus it elicits higher titers than non-complexed
virus. In our next field trial we shall use inactivated, antibody complexed virus.

ALLEN: What kind of adjuvant did you use?

EICHHORN: We used aluminium hydoxide and a polymer adjuvant. No
side reactions were seen in any of the animals.

RIJKE: Do you have an explanation for the immunogenicity of your rota-
virus antibody complexes?

In EM we have looked at these complexes, they look like big aggregates.
That could specifically stimulate the immune response as has been described in
other animals.

EICHHORN: When you look at the antibody complexed virus in the EM
you see large clusters of virus, which are possibly more immunogenic than non-
complexed virus. It is not known whether there are other immunologic mecha-
nisms in cattle as described for laboratory animals.



