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ABSTRACT

This study comprises the immune response of pregnant mares and
their foals to monovalent inactivated freeze-dried equine influenza (EI)
vaccine, reconstituted in diethylaminoethyle (DEAE) Dextran solution as
an adjuvant. It was found that mares developed high haemagglutinating
inhibition (HI) titre at 3 weeks post vaccination and remain with protective
level up to 6 months, while their foals had moderate (HI) antibodies within
48 hours post colostral suckling, the HI antibodies rise to a level similar to
their dams within one to two weeks then persisted with considerable level

up to 6 months of their age.

Keywords: Pregnant mares, Equine influenza (EI) vaccine, Haemagglutinating
inhibition (HI).
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INTRODUCTION

Infection with influenza A-
equi-2 virus is a common cause of
rapidly spreading outbreak of
respiratory diseases.

Although horses of all ages
are susceptible but young and
racing horses appear to be at the
greatest risk of acquiring infection.

Foal immunization is one
component of an infectious
diseases prevention program and
absorption of maternal antibodies
from colostrum is important for
protection of foals against specific
infectious diseases but unsuitable
time of vaccination interfere with
the response of foals to many
vaccinal antigens.

Equine influenza (EI) is one
of the diseases of high risk for
wealings and young foals, also it is
an important predisposing factor to
the high incidence of pneumonia in
foals (David Wilson, 1999). So,
ingestion of adequate colostrum in
the first hours of life is necessary
for foals. The value of passive
transfer can be considerably
influenced by vaccination of mares
before  foaling to  maximize
colostral concentration of
antibodies.

Foal vaccination should be
started after the risk of maternal
antibody interference is no longer
present but it remain a continuous

issue over what products should be
used and when.

Thus, the present study was
planned as a trial for timing the
initial series of foal vaccination
against equine influenza (EI).

MATERIALS & METHODS

Materials:
Virus:

Locally identified EI virus
(A/equi-2/Alex-1/08) EP6
haemagglutinating (HA) titre 2048

and infectivity titre 9.5 logio
EIDs(/0.1ml was used for vaccine
preparation.
Antisera:

Reference antisera against
(A/equi-1/Paraque/56) H7N7 and
(A/equi-2/Miami/63) H3N8 were
obtained from National Veterinary
Services laboratories, United States

Department ~ of  Agriculture,
Veterinary ~ Services  (NVSL,
USDA, VS).

Animals:

1. Six apparently healthy pregnant
mares (3-4 years old), four of
them were used to study the
immune response of the
prepared vaccine and follow up
the maternal immunity in their
foals and two for safety test.

2. Two groups of Guinea pigs 250~
300 gm/weight (5/group) one of
them was used to determine the
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potency and safety of the
prepared vaccine and the other

group used as a control.
Embryonated  chicken  eggs
(ECE):

Groups of specific pathogen
free (SPF) 9-11 days old ECE were
used for virus propagation, egg
infectivity titration and to detect the
residual infective virus in the
inactivated virus fluid.

Binary Ethyleneimine (BEI):

0.1 M binary ethyleneimine
was dissolved in 100 ml of 02 M
NaOH solution (Aldrich Chemical Co.
LTD) and used as virus inactivator

according to Bahnemannil (1990)
and Hassanain (1992).
DEAE-Dextran solution:

Solution of
diethylaminoethyl (DEAE) Dextran
solution (chloride form) was

obtained from MP Biomedical LLC
and used as diluent of the freeze-
dried vaccine.

Methods:

Identity test:

The identity of EI virus
fluid (A/equi-2/Alex-1/08) EP6
was confirmed by
haemagglutination inhibition (HI)
test with reference antisera against
influenza virus subtype-1 and
subtype-2.

Virus inactivation:

According to Eman (2005),

vaccine virus fluid of EI subtype-2
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(EP6)  with  haemagglutination
(HA) titre 2048 and infectivity titre
9.5 logyy EIDsp/0.1 ml was
incubated with BEI in a final
concentration (0.003 M) at 37°C
for 24 hours.
Residual infective virus activity
in ECE:

It was performed according
to the method described by OIE

(2008).
Sterility test:

According to OIE (2008).
Preparation of freeze-dried
vaccine:

It was performed according
to Eman (2005).

Addition of adjuvant:

Each vial of the inactivated
freeze-dried vaccine was
reconstituted in 3 ml DEAE-
Dextran solution (one
vial/3ml/dose/horse). The dose

must have HA titre not less than 23
expressed in log, (Kucera and
Beckenhauer, 1977).
Safety test of the locally prepared
El inactivated vaccine in horse:
According to OIE (2008).
Immunogenic potency of the
locally prepared EI inactivated
vaccine in Guinea pigs:
It was performed according
to OIE (2008).
Immune response of pregnant
mares vaccinated with the locally
prepared EI inactivated vaccine
and their foals:
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- Four pregnant mares, each
inoculated before foaling by one
to two months I/M with the
prepared EI  vaccine (One
vial/3ml/dose/horse), then they
received a booster dose of the
vaccine 4 weeks later to
maximize uniformity of passive
transfer.

- Serum samples were collected
from vaccinated mares at regular
intervals.

- Serum samples were collected
from foals of vaccinated mares
after 48, one and two weeks post
partum.

- Serum samples were collected
from foals and their dams nearly

every month up to 6 months
after birth.

RESULTS & DISCUSSION

El virus is a leading cause
of respiratory diseases in- horses
(Paillot ef al, 2006) and it may
cause severe viral pneumonia in
young foals leading to death within

48 hours (Miller, 1965).
Passive transfer of
antibodies via  colostrum - is

important for protection of foals
against pathogens which they may
encounter during the first few
months post partum (Wilson ef al.,
2001).

So, this study will try to
date vaccination time of pregnant
mares and their foals.

Results of EI virus titration
(A/equi-2/Alex-1/08) which used
for vaccine preparation was
represented in Table (1) where the
infectivity titre was 9.5 logjo
EIDs(/0.1 ml and the
haemagglutinating titre was 2048
HA units.

Concerning with potency
test which was performed on two
groups of Guinea pigs (Table 2):
group (A) inoculated with the
prepared freeze-dried EI vaccine
reconstituted in DEAE Dextran
solution (horse dose) and group (B)
used as a control. _

Serum samples of group (A)
(at 21 days post inoculation)
showed mean HI antibody titre
921.6 while group (B) showed
negative  results, where the
protective titre should not less than
(64) according to Joseph at al.
(1969) and OIE (2008).

From data obtained in
Table (3) and Figures (1) and (2)
which represent the immune
response of pregnant mares that
vaccinated with the prepared EI
vaccine and the level of maternal
antibodies in their foals.

The first dose of EI vaccine
was able to stimulate HI antibodies
in pregnant mares at 3 weeks post
vaccination with mean titre (176).

Much higher levels of HI
antibodies were obtained after
boostering at 2 months post
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vaccination with mean HI titre
(640).

Serum samples which were
collected from the four mares just
after foaling showing drop in the
level of HI antibodies with mean
titre (320) but within two weeks
after foaling, HI antibody level
began to rise again and then decline
gradually with a considerable
protective level of mean titre (224)
at 6 months post vaccination.

Concerning  with  foals,
within 48 hours post colostral
suckling, HI antibodies began to
appear in sera of foals with a mean
titre (24). This was in agreement
with McGuire and Crawford,
1973, Galan et al, 1986 and
Sheoran et al., 2000) who reported
that ~ immunoglobulins  were
passively transferred to foals via
colostrum.

Within one to two weeks
post colostral  suckling, the
antibody titre in sera of foals rise to
a level nearly similar to those of
mares at foaling where the mean
value of HI antibody in sera of
foals at one and two weeks after
birth (192, 320) respectively. These
results were documented by Van
Qirschot et al. (1991) and Wilson
et al. (2001).

With the age of foals, HI
antibody titre rise until one month
with a mean titre (448). After that
there were gradual decline in the

maternal antibody level but remain
within the considerable protective
titre with a mean value (144) at 2.5
months of age.

At 3 months of age, there
were further decline in HI antibody
titre until the age of 6 months,
where only low level of antibodies
were detectable with a mean HI
titre (10).

From the previous results,
we can conclude that maternal
antibodies began to appear in sera
of foals within 48 hours post
colostral suckling (McGuire and
Crawford, 1973) and Sheoran et
al. (2000).

Antibody titres in sera of
foals shortly after birth were
similar to those of mares at foaling
(Van Oirschot et al., 1991).

In sera of foals bom to
vaccinated mares, maternal
antibodies persisted for 3-6 months
of age (Van Oirschot et al, 1991,
Steve et al., 1997, Holland ef al,
1999 and Wilson et al., 2001).

From the results and
conclusions, it is deduced that
maternal antibody titre at the time
of vaccination is closely related to
the degree of interference with the
immune response because even low
titre of maternal antibodies might
interfere with the efficacy of
vaccination against EI (Van
Mannen et al., 1992 and Steve ef
al., 1997).
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So, it is recommended to
vaccinate pregnant mares during
last 2 months of gestation to
maximize colostral concentration
of antibodies and it is very
important to recommend that
primary immunization against EI

for foals born to vaccinated mares
should not commence before 6
months of age and include 3 doses

in the primary series.

Table 1. Titration of EI virus fluid.

HA Titre * Infectivity titre **
Influenza A/equi-2 2048 9.5
. HA titre expressed as the reciprocal of virus dilution
il Infectivity titre expressed as log,o EIDs¢/0.1 ml

Table 2. HI antibody titre in sera of G. pigs inoculated with freeze-dried EI vaccine.

Adfiial HI antibody titre
sniber Group (A) Group (B)
* Pre- 21 days post Pre- 21 days post
inoculation inoculation inoculation inoculation
1 - 1024 - -
2 - 512 - -
3 - 512 5 2
4 - 2048 - -
5 - 512 g -
Mean - 921.6 - :

Group (A): G. pigs

Dextran solution (horse dose)
Group (B): Control group
-) : Negative result
* : Number of animal in each group

inoculated with freeze-dried EI vaccine, reconstituted in DEAE-
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( Fig. (1): HI antibody titre in scra of pregnant mares vaccinated with

Ebied et al.

monovalent El inactivated vaccine
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Fig. (2): HI antibody level in sera of foals

500
450 -
400 -
350
300
250 -
200 -
150 -
100 1

50 -

HI antibody titre

48hours One 2 weeks IM ISM M 25M IM 4M M 6M
week

Age of foals




87

Ebied et al.
Hassanain, M.M.  (1992).
Preliminary findings for an
REFERENCES il)ali;ivated Afr.ican hoFse
Bahnemann,  H.G. (1990). Zl.c ess vacc;lmle using
Inactivation  of  wviral Rmal')’ i ;It dy e\:;xem}l)me.
antigens for vaccine evue iev. ed. Vet. rays

preparation with particular
reference to application of

binary ethyleneimine.
Vaccine, 8: 299-303.
David, W. Wilson (1999).

Vaccination program for
foals and wealings. AAEP,
Vol. 45: 254-262.

David, W. Wilson; Miholyi, J.E.;
Hussey, S. and Lunn, D.P.
(2001). Passive transfer of
maternal  immunoglobulin
isotype antibodies against
tetanus and influenza and
their effect on the response
of foals to vaccination.
Equine Veterinary J., 33 (7):
644-650.

Eman, M. Ebied (2005). Trials for

preparation  of  killed
adjuvated  vaccine  for
equine influenza  virus.
Ph.D. Thesis.

Galan, J.E.; Timoney, J.F. and
Lengemann, F.W. (1986).
Passive transfer of mucosal
antibody to streptococcus
equi in the foal. Infect.
Immun., 54: 202-206.

Trop., 45 (3-4): 231-234.

Joseph, L. DeMeio; Donald, E.;
Gutekunst; Morton
Beiler; Ian, M. Paton and
Armand, N. Desanctis,
M.D. (1969). The
evaluation of experimental
bivalent equine influenza
virus vaccine. J.LA.V.M.A,,
155 (2): 278-284.

McGuire, T.C. and Crawford,

T.B. (1973). Passive
immunity in the foal:
measurement of

immunoglobulin classes and
specific antibody. Am. J.
Vet. Res., 34: 1299-1303.
W.C. (1965). Equine
influenza further
observation on the coughing
outbreak. Vet. Rec., 77:
455-456.
OIE (2008). Equine influenza. OIE

Miller,

Manual  Standards  for
Diagnostic Test and
Vaccine, Chapter 2.5.5.
546-557.

Paillot, R.; Dhannat, Kydd, J.H.
and Daly, J.M. (2006).
Vaccination against equine

Egyptian J. Virol. 7: 79-88, 2010



88

IMMUNE RESPONSE OF PREGNANT MARES

influenza. Vaccine, Vol. 24,
Issue 19, p. 4047-4061.

Sheoran, A.S.; Timoney, J.F.;

Steve,

Holmes, M.A.; Korzenski,
S.S. and Crisman, M.V.
(2000).  Immunoglobulin
isotypes in sera and nasal
mucosal secretions and their
neonatal  transfer  and
distribution in horses. Am.
J. Vet. Res., 61: 1099-1105.
H. Conboy; Berry, Jr;
Gallon, E.H.; Holland,
R.EJr; Powell, D.G. and
Chambers, T.M. (1997).

Failure of foal
seroconversion  following
equine influenza

vaccination. Proceed. Ann.

Convention of the AAEP,
Vol. 43.

Van Mannen, C.; Bruin, G.;

DeBoer, Luijtze, E. and
DeBoer, G.F. (1992).
interference of maternal
antibodies withthe immune
response of foals after
vaccination against EI. Vet.

Q. Jan, 14 (1): 13-17.

Van Oirschot, J.T.; Bruin, G.; De

Boer-Luyze, E. and
Smolders (1991). Maternal
antibodies against equine
influenza virus in foals and
their interference  with
vaccination. Vet. Med.
Series B, 38: 391-396.

Egyptian J. Virol. 7: 79-88, 2010



87

Ebied et al.

Hassanain, M.M. (1992).
Preliminary findings for an
REFERENCES inactivated African horse
sickness  vaccine  using
Bahmendnn, s Sl binary ethyleneimine.
Inaf:tlvatlon o v1.ral Revue Elev. Med. Vet. Pays

antigens  for  vaccine

preparation with particular
reference to application of

binary ethyleneimine.
Vaccine, 8: 299-303.
David, W. Wilson (1999).

Vaccination program for
foals and wealings. AAEP,
Vol. 45: 254-262.

David, W. Wilson; Miholyi, J.E.;
Hussey, S. and Lunn, D.P.
(2001). Passive transfer of
maternal  immunoglobulin
isotype antibodies against
tetanus and influenza and
their effect on the response
of foals to vaccination.
Equine Veterinary J., 33 (7):
644-650.

Eman, M. Ebied (2005). Trials for
preparation ~ of  killed
adjuvated  vaccine  for
equine influenza  virus.
Ph.D. Thesis. |

Galan, J.E.; Timoney, J.F. and
Lengemann, F.W. (1986).
Passive transfer of mucosal
antibody to streptococcus
equi in the foal. Infect.
Immun., 54: 202-206.

Trop., 45 (3-4): 231-234.

Joseph, L. DeMeio; Donald, E.;
Gutekunst; Morton
Beiler; Ian, M. Paton and
Armand, N. Desanctis,
M.D. (1969). The
evaluation of experimental
bivalent equine influenza
virus vaccine. JA.V.M.A,
155 (2): 278-284.

McGuire, T.C. and Crawford,

T.B. (1973). Passive
immunity in the foal:
measurement of

immunoglobulin classes and
specific antibody. Am. J.
Vet. Res., 34: 1299-1303.
W.C. (1965). Equine
influenza further
observation on the coughing
outbreak. Vet. Rec., 77:
455-456.
OIE (2008). Equine influenza. OIE

Miller,

Manual  Standards  for
Diagnostic Test and
Vaccine, Chapter 2.5.5.:
546-557.

Paillot, R.; Dhannat, Kydd, J.H.
and Daly, J.M. (2006).
Vaccination against equine

Egyptian J. Virol. 7: 79-88, 2010



