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Abstract

In this study, a combined vaccine of rota virus, corona virus and
enterotoxigenic K99 E.. coli ( ETEC) was evaluated against safety, ster-
ility and potency in pregnant mice, as well as, in their infants. The anti-
body level was measured in dams and their infants, using serum neutrali-
zation test for rota, corona viruses, microaggliutination test and mouse
protection test for K99 E..coli .A challenge test was conducted in vacci-
nated mice, as well as, in their infants using virulent strain of rota, coro-
na viruses and K99 E.. coli strain and in control group. Trials for reisola-
tion of these challengin strain were done and confirmed by using indirect
fluorescent antibogdy technique ( IFA) for rota and corona viruses and
specific media and biochemical test for K99 E..coli strain. The vaccine
was safe and potent for dams mice and their infants as the level of anti-
body titres, by using microagglutination test, was 430 geometric mean
"GM" for dams mice and 355 GM for in fant mice, where the protective

- level was 80 GM. The mouse protection test in dams mice reached 100%
and in infant mice was 80% . The serum neutralization titre (SNT) was
2.1l0g 1 SN titre for dams and 1.2 log, g titre for infants for rota virus
and 2.1logq( SN titre dams, 1.5 log 1 SN titre for corona virus, where
the protective level was 0.6 log, SN titre for rota and corona visuses.
The vaccine protected infant mice against challenge with virulent strains
and study emphathized the transmission of passive immunity from vacci-
nated dams mice to their infant mice .It was clear that, mice play an im-
portant role in transmission of infection through their faeces to con-
taminate animal rations, as well as, human food .
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INTRODUCTION

Diarrhoea due to diseases is considered one of the most important causes of
deaths, specially during the early few weeks of life in which a considerable number
of animals could be lost. Rota and corona viruses being the most dominant causative
agent, in combination with enterotoxigenic Escherichia coli strain ( Snodgrass et al.,
1986).

Animal rota virus can infect humans as has been observed in vaccine trials
with the attenuated rota virus vaccine griven to infants ( Kapikian et al ., 1976 ).
Conversely, human rota virus strains can experimentally infect animals and induce
diarrhoea illness ( Mebus et al ., 1976). Genetic and antigenic relatedness of human
and animal strains of antigenically distinct rota viruses were studied by Eiden et af .
(1986).

Twc:) approaches have been used to protect newborn calves from rota viral in-
fection ; one is direct vaccination of newborn calves to elicit active immunity (
Twiehaus et al ., 1975), and the other, is to immunize pregnant dams to provide
passive immunity to their suckling calves via immune colostrum and milk ( Snod-
grass et al., 1982 and Castruccil et al., 1984) .

The aim of the present study was to vaccinate pregnant mice with combined
inactivated rota, corona and enterotoxigenic K99 E. coli vaccine, monitoring the pa-
sive immunity in their infant mice, and studying the role of rodents in transmission
of the infection of rota, corona and E. Coli to human and animals.

MATERIALS AND METHODS
Materials
Microorganisms
A- Viruses

a. Rota virus : Nebraska strain of rota virus (RV) was used for vaccine prepara-
tion and serum neutralization. The virus was kindly supplied from Biue Tongue and
Rinderpest Like Diseases Dept., Vet. Serum and Vaccine Research Institute, Abbasia,
Cairo, Egypt.

b. Corona virus : Mebus strain of corona virus (CV) was used for vaccine prep-
aration and serum neutralization test. The virus was obtained from Virology Dept.
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Faculty of Veterinary Medicine, Cairo University, Giza, Egypt.
B- Bacterium

Enterotoxigenic Escherichia coil K99 strain (ETEC), was kindly supplied from
Animal Reproduction Research Institute, Giza, Egypt.

Tissue culture

Madin Darby Bovine Kidney (MDBK) cell line (Nagesha et al., 1985) was used
for vaccine preparation and serum neutralization.

Mice

Two-hundred adult pregnant Albino mice of 50 g weight and their infants were
used in this experiment.

Methods

Preparation of combined inactivated BRV, BCV and enterotoxigenic K99 E. coli vac-
cine

Combined inactivated BRV and BCV viruses were prepared and inactivated by
binary ethyleneimine according to the method described by Iman et al., (1997). Inac-
tivation was done for each virus separately.

Inactivated enterotoxigenic Escherichia coli K99culture was prepared accord-
ing to Dauvergene et al. (1983). Mixture of two parts of inactivated viruses with
one part of inactivated culture of K99 E. coli strain, sterile alum gel was used as an
adjuvant in concentration of 20% as the method described by Dauvergene et al.
(1983).

Sterility test

The Sterility tests were conducted according to US Code of Federal Regula-
tions (1987), 9 CFR, 113.26,113.27,113.30 and 113.55

Vaccination

Pregnant mice were vaccinated intraperitoneally (I/P) with 0.1 ml of combined vac-
cine with 2 doses one week apart.
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Sampling

1. Blood samples were taken from tail vein from the vaccinated dams and slaugh-
tered infant mice of 10 days after their birth, and the collected sera were kept

at-2009C for serological assays.
2. faecal swabs were taken from vaccinated challenge, infected and control mice.
Safetytest

The test was conducted according to the method described by Iman et al.
(1997) by using 30 adult mice.

Serum Neutralization Test

The test was conducted according to the method described by Robson et al.
(1960).

Microagglutination test

The used technique was that of Collins et al . (1 9'88):
Passive mouse protection test

The technique was used as described by Cameron and Fuls (1 970).
Indirect fluorescent antibody technique

Slides from faecal samples and internal organs were collected post-challenge
from vaccinated and control dams and their infants. The slides were fixed with ab-
solute acetone for 20 minutes and kept for examination according to the method de-
scribede by Zeidan (1990) .

Challenge test

a. Mice were challenged orally by administration of 10 6 TCID 50 / ml of rota
virus and 10 © TCID 50 / ml of corona virus according to Vonderfecht et afl .

(1984).

b. Mice were challenged orally with 10 ID 5o of virulent enterotoxigenic K99
E.coli strain according to Camguilhem and Milon (1990).
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Trials of viral reisolation

Trials of Viral reisolation from faeces and internal organs collected post-
challenge from vaccinated and control dams mice and their infants 10 days after bi-
rth were conducted according to the method described by Vonderfecht et al. (1984).

Trials of bacterial reisolation

Trials of bacterial reisolation was conducted on intestine and faeces collect-
ed from vaccinated and control dams and their infants post-challenge with entero-
toxigenic K99 E. coli virulent strain according to the method described by Youssef
(1999).

RESULTS

The neutralization test SNT in vaccinated mice and in the their infants repre-
ented in Table 1 showed that in infants, the titres reached 1.2 and 1.5 logq g SNT for
rota and corona viruses, respectively 10 day after birth, and the titre 2.1 log;q
SNTfor Rota and Corona viruses on the 21 st day post-vaccination for dams mice.
The development of antibody titres of k99 E. coli in vaccinated adult mice and their
infants represented in tables was proved by microagglutination test and mouse pro-
tection test (Tables 2 and 3).

The challenge with virulent strains of RV, CV and virulent enterotoxigenic K39
E. coli strain in vaccinated and control mice and their infants are represented in ta-
bles 4 and 5, repectively. The manifestations are varied from poorly formed fecal
pellets to liquid and mild bleeding around anus observed in rota challenged control in-
fants.

The trials of rota and corona viruses reisolation are represented in Table 6.
Ressults of reisolation of virulent enterotoxigenic K99 E. coli strain are recorded in
Table 5. In control challenged mice and their infants, the virus was reisolatd from
first day post-challenge (PC) till 10 days, with a peak of reisolation on the first day

PC. The highest rate of reisolation was obtained from fecal content of the intestine.

The indirect immunofluorescent antibody technique on samples collected from
vaccinated, vaccinated challenged and control challenged mice and their infants are
repesented in Table 7 and illustrations Tand 2. The results proved that the rota and
corona antigens are highly detected in intestinal wall and intestinal content in the
control infected group.
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DISCUSSION

Rota, corona viruses and enterotoxigenic Escherichia coli K99 strain are the
major causes of diarrhoea in young animals, as well as, human being causing highly
economic losses in farm animals. Many trials have been conducted to vaccinate
pregnant dams (Snodgrass and Wells, 1978), and to vaccinate calves (Iman et al.,
1977),and these vaccines were safe and potent when used to protect calves.

The high antibody titres prduced by vaccination of pregnant mice and their in-
fants in the present study protected them when challenged with the virulent strains
of rota, corona and Kgg enterotoxigenic E. coli. The antibody titres obtained in sera
of dams mice and their infants (passive immunity) are considered of good protective
level . These results agreed with Castrucci et al. (1984), Burki et a/ . (1986) and
Snodgrass et al. (1986). '

Our results showed that rats could contract rota, corona viruses and K99 £.
Coli via an oral route, and the viruses and bacteria could be shed in faeces,and
wherever the rats moved they could disseminate the diseases. This agreed with Eid-
en et al. (19‘86).

The absence of diarrhoea in protected infant mice is due to the increased level
of passive antibodies in the colostrum and milk of dam mice, as well as, in the intes-
tinal lumen of infant mice. This is in agreement with Snodgras et al. (1982).

From all the above mentioned resuits, it could be said that vaccintion of dams
with inactivated combined vaccine of rota, corona and K99 E.coli could be used safe-

ly to protect their infants from diarrhoea.
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Table 1. Active and passive immunity in mice against rota and corona viruses post
vaccination with combined inactivated rota and corona viruses and E.coli

vaccine.
Animal | Antagonis Mean lag;q serum neutralizing antibody fitre in fime posi Vaccination
158 dose  Dayspostvacdination 274 Jose
group virus 0 3d | 7th | 10th 3d | 7th | 10th | 14th | 21k
Rota 0 03 | 0421 06 09 | 12|15 21| 21
Dams
Corona 0 0.3 [036]072 09 12 117119 ] 2
. infants 10 days after birth
Infant Rota They wasn't born yet 036 1062072 12|12
mice Corona
‘ 0421072109 | 12|15

N.B : Vaccination was done only on adult mice while the infants were born after one

week from 2nd dose of vaccination.

Table 2. Results of microaglutination geometric mean ( GM) antibody titres in preg-
nant mice ( dams) vaccinated with combired vaccine of enterotoxigenic K99
E. coli strain (ETEC), rota and corona virus.es and their suckling mice by us-

ing K99 E. coli antigen.

Days Number of GM antibody titre in Number of GM antibody titre in
post tested sera sera of pregnant mice tested sera - sera of infants mice
 vaccination of dams - (dams) of infant mice (10 days after birth)
Pre-vaccination 30 10 - -
1ry vaccination :
7 days post ~ 20 379.1 20 320
vaccination
2ry vaccination
7 duys post 20 430 20 355
vaccination
Control 10 10 10 0

GM : Geometric Mean.
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Table 3. Results of mouse protection test in serum samples of dams' mice vaccinat-
ed with combined vaccine of enterotoxigenic K99 E. coli strain ETEC rota
and corona viruses and serum samples of their suckling mice using virulent
E. coli strain .

Days No.of | % of passive mouse protection | No. of % of passive mouse protection

post mice in serum samples mice in sera of suckling mice
vaccination group : group (10 days after hirth)
D | S | %ofprotection D S % of protedtion
Pre-vacdnation 10 10} 0 0 10 10 0 0
' 11y vacination
7 dayspost—| 10 218 80 10 3 7 70
vaccination

2ry vaccinalion Fov
< 7dayspost~|* 10 1 0 | 10 100 10 2 8 80

* yacdination
Non vacdnated _
Control dams & 10 0] 0 0 10 10 0 0

suckling mice

D: Dead within 24-96 hours.
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Table 4. Percentage of Protection in vaccinated and control mice and their infants*

post-challenge with rota and corona viruses.

Challenged No. | Inoculated 2nd DPC + 4th DPC 7 DPC
group : ~iws | om | e | om | p% | oM | P%
Adult 10 Rota 0/10 100 0/10 100 0/10 100
Vaccination 10 | Corona | 0/10 100 0/10 100 0/10 100
' infants | 15 Rota 0/15 100 0/15 100 0/15 100
15 | Corona 1/15 | 93.33 1/15 | 93.33 1/15 | 93.33
Adult 10 Rota 8/10 20 9/10 10 9/10 10 -
Control 10 | Corona | 7/10 30 7/10 30 8/10 20 -
infants | 15 Rota 13/15 | 1333 | 13/15 | 1333 | 13/15 13.33
15 | Corona | 14/15 | 6.66 | 15/15 0 15/15 0

No. : Mice numbers.

DPC : Days Post-Challenge.
* Infant 10 days old.

D/N : Diseased/Normal.
P : Protection.
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Table 7. Detection of Rota and Corona virus antigen in internal organs, intestine and
faeces of vaccinated challenged and control challenged mice by indirect im-
munofluorescent antibody techique.

Animal Detected | Intestine | Feaces
Group Antigen
Vaccinated Rota B =
challenged | Corona 1 N
Adult
mice
Infant Rota - .
mice Corona - -
Control Rota ot ++
challenged
Adult Corona e T4
mice
Control Rota ++ ++
infected
Infe_mts Corona 5 ++
mice

- Negative for antigen detection.
+ Positive for antigen detection when using specific antibodies.
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Fig. 1. Indirect immunofluorescent technique (IFA) detecting rota virus in intestinal
content of control infected mice (X10).

Fig..2. Indirect immunofluorescent technique detecting corona virus in intestinal
content of control infected mice (X10).
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