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ARTICLE / INVESTIGACION

Detection of humoral immune response induced in horses vaccinated with
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Abstract: Equine herpesviruses (EHV1 and EHV4) are essential in horses. Repeated cases of infection and abortion in mares
who have regularly vaccinated impetus us to determine to investigate the humoral immune response after post-vaccination
with the same inactivated vaccine and the best vaccination protocol. Twelve healthy susceptible horses were divided into four
groups (3 horse /group). The first group was vaccinated I/M with inactivated Equine Herpes (type 1 and 4), where each horse
was inoculated with a single dose (2ml/ dose /horse). The second group was vaccinated with inactivated Equine Herpes (type
1 and 4) then a booster dose after two months. The third group was vaccinated with inactivated Equine Herpes (type 1 and 4)
followed by two booster doses at two months intervals. Three horses were kept as a negative control in the fourth group. Serum
samples were tested for the EHV and antibodies using virus Neutralization Test (VNT) and ELISA; it was found that VNT against
EHV-1 indicated that the neutralizing antibody titer value > 4 fold titer rise had been demonstrated at 28th-day post-vaccination
for all vaccinated horse groups, it was demonstrated that the vaccinated horse group (1) indicated the significant greater titer
values compared to other vaccinated groups and showed protective titer value till the end of the experiment (6 months post-
vaccination), There is an agreement in titer values between ELISA and VNT tests for EHV was observed, but it could not reveal
the same antibodies, where the ELISA measures antibodies against EHV1-4. It was concluded that the single-dose vaccination
protocol was more appropriate for horse vaccination than other vaccination protocols.
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|
Introduction

Equine herpesvirus 1, 4 (EHV-1 and EHV-4) is an equine
viral infectious disease that is endemic in most territories. The

the immune response duration post-vaccination with inacti-
vated Equine Herpesvirus vaccine and the most suitable time

virus belongs to the family Herpesviridae'. It is transmitted by
inhalation of aerosols of virus-laden respiratory secretions?
The disease causes respiratory illness, abortion, and occasio-
nally neonatal mortality in horses. Abortion in mares usually
occurs after two to four weeks of infection in the third trimes-
ter of the gestation period®. The morbidity rate is increased in
young horses sharing the same air space. The primary infec-
tion source could be the placental fluids and aborted tissues
of infected mares, where it contains a highly high payload of
EHV4. Although equine Herpesvirus disease has variable clini-
cal manifestations, EHV-1is a significant cause of neurological
disease in horses®. Vaccination is an essential tool in disease
control. The available commercial vaccines have two antigen
content found in inactivated form for prevention and protection
from respiratory illness and abortion due to infection, but there
is no instruction or evidence about vaccine efficacy to prevent
the neurologic form®. Although horses were vaccinated with
inactivated Equine Herpes virus vaccine, a repeated cases of
abortion occurred. So this study prompted us to investigate

for booster dose to determine the best vaccination protocol.
Serum antibody levels against EHV 1-4could be screened by
virus neutralization test (VNT)” and ELISAS.

|
Materials and methods

Virus

A freeze-dried local strain of EHV type 1 was used for the
virus-neutralizing test. It was obtained from Equine Vaccine
Research Dept., Veterinary Serum and Vaccine Research Insti-
tute (VSVRI), Abbassia, Cairo, according to Magda®.

Tissue culture

African green monkey kidney cells (Vero) were obtained
from the Foreign Animal Disease Diagnostic Laboratory (FA-
DDL), Plum Island, USA, and used for virus propagation and
virus neutralization test (VNT)
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Inactivated Equine Herpesvirus Vaccine

The local commercial inactivated Equine Herpesvirus
(type 1 and 4) was used in this study had been evaluated and
approved before by Central Laboratory for Evaluation of Vete-
rinary Biologics, (CLEVB).

Animals and Vaccination Protocols

Twelve healthy susceptible horses, between 6 and 10
years old, with low neutralizing antibody titers (< Logl0 0.6
TCID50) against EHV-1'°) were divided into four groups (3 hor-
se /group). The first group was vaccinated I/M with inactivated
EHV1-4 vaccine, where each horse was inoculated with a sin-
gle dose (2ml/ dose /horse). The second group was vaccina-
ted with inactivated EHV1-4 vaccine then a booster dose after
two months. The third group was vaccinated with inactivated
EHV1-4 vaccine followed by two booster doses at two months
intervals. Three horses were kept as a negative control in the
fourth group.

All animal groups were kept in a designated area for CLE-
VB at the animal facility house of the government veterinary
hospital, Abbasia, Cairo, Egypt.

Evaluation of Humoral immune response

Virus Neutralization Test (VNT)

Serum samples were tested for the EHV-1 and antibodies
using the virus Neutralization Test (VNT) and expressed as a
neutralizing index according to Senthil and Parames™.

ELISA Kit

Equine Herpesvirus type 1 and 4 Differentiating test —
Svanova lot, A6B9377- REF, 10-3100-02. It was supplied by

Time of Sampling Group 1

the Central Laboratory for Evaluation of Veterinary Biologics
(CLEVB). The antibody values were measured at a 450 nm
absorbance reading of each well. According to the manufactu-
rer's instructions, positive values were considered from a cut
off 0.2,

|
Results

Table 1 shows the VNT results against EHV-1 for the vac-
cinated horse groups (1,2 and 3) with inactivated EHV (1 and
4) vaccine, all vaccinated horse groups indicated an increase
in titer values at 3 months post-vaccination, the groups (2 and
3) showed a slight decrease in antibody titer values after 2nd
dose of vaccination compared to group (1). In contrast, the 3rd
dose of vaccination in group (3) indicated a decrease in anti-
body titer values below the protective value (> 4 fold titer rise)
compared to groups (1 and2), which was demonstrated at 5
months post-vaccination. The vaccination protocol was used
in the group (1) to afford high antibody titer compared to other
vaccination protocols.

Table 2 shows the ELISA results against EHV 1 and 4 for
the vaccinated horse groups (1,2 and 3) with inactivated EHV
(1 and 4) vaccine, all vaccinated horse groups indicated an in-
crease in mean ELISA values at 2 months post-vaccination, the
groups (2 and 3) showed a decrease in mean ELISA values af-
ter 2nd dose of vaccination compared to group (1). In contrast,
the 3rd dose of vaccination in group (3) indicated a decrease
in mean ELISA values similar to group (2) mean ELISA values,
demonstrated at 5 months post-vaccination. The vaccination
protocol was used in the group (1) to afford high antibody titer
compared to other vaccination protocols.

Group 2 | Group 3 | Group 4 (control)

Zero day 0.3 0.2 03
Vaccination (2ml/ dose /horse)
14 DPV 1.2 0.9 1.14
28"DPV 1.8 L5 1.68
2MPV 2.04 1.92 2.04
Booster dose
3MPV 24 2.04 2.1
4MPV 2.28 1.8 1.86
Booster dose
SMPV 1.92 1.68 1.44
6MPV 1.8 L5 1.08

DPV: Days post-vaccination - MPV: Month's post-vacecination.
Response rate = 4 fold titer rise

Group 1: EHV inactivated single vaccine dose.

Group 2: EHV inactivated vaceine with a booster after two months.
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Table 1. Virus neutralizing antibody
titer in vaccinated horses with inacti-
vated Equine Herpes virus vaccine.
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Group 3: EHV inactivated vaccine with two booster doses two months interval

Control: Negative control without injection
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Time of Sampling | Group 1 | Group 2 | Group 3 | Group 4 (control)
Zero day 0.25 0.19 0.23 0.2
Vaccination (2ml/ dose /horse)

14th DPV 0.89 0.78 0.88 0.18

28thDPV 1.28 1.19 1.22 0.21

2MPV 1.53 1.45 1.58 0.22
Booster dose

3MPV 1.29 0.9 0.96 0.22

4MPV 0.85 0.56 0.67 0.23
Booster dose

SMPV 0.76 0.33 0.25 0.21

6MPV 0.65 0.35 0.17 0.22

DPYV: Days post-vaccination - MPV: Month's post-vaccination.

Group 1: EHV inactivated single vaccine dose.

Group 2: EHV inactivated vaceine with a booster after two months.
Group 3: EHV inactivated vaceine with two booster doses two months interval

Control: Negative control without injection

Table 2. Seroconversion of horses vaccinated with inactivated Equine Herpes virus vaccine tested by ELISA.

|
Discussion

Hygienic measures and vaccination control EHV1 and
EHV4 infections. Commercial vaccines, either inactivated or
modified live virus (MLV), have been shown to afford protec-
tion for vaccinated animals, lessening EHV-related respiratory
disease, neurological disease, and abortion under experimen-
tal conditions'?. Many studies have demonstrated the humo-
ral responses of on-field vaccinated horses using serological
assays®.

This study compared different vaccination protocols using
inactivated EHV1-4 vaccine, and the humoral immune respon-
ses were screened post-vaccination to demonstrate the best
vaccination protocol using VNT and ELISA.

The VNT was carried out for detection of neutralizing an-
tibody against EHV-1 for serum samples of vaccinated horse
groups (1,2 and 3) within 6 months post- vaccination, the re-
sults of VNT indicated that the neutralizing antibody titer value
> 4 fold titer rise (the response rate. (4)) has been demons-
trated at 28th day post vaccination for all vaccinated horse
groups, it was demonstrated that the vaccinated horse group
(1) indicated greater titer values compared to other vaccinated
groups and showed protective titer value till the end of the
experiment (6 months post vaccination), while the vaccinated
horse groups (2 and 3) indicated apparent decrease in antibody
titer values after 2nd dose of vaccination, furthermore sub-
sequent decrease in antibody titer values was demonstrated
after 3rd dose of vaccination in vaccinated horse group(3), as
shown in table No.(1), interestingly, similar study demonstra-

ted that horses received three doses of inactivated EHV-1vac-
cine, a month apart, the Geometric mean (GM) titer increased
to the response rate after the first dose, but no evident titer
rises were observed after the second and third doses*.

There is an agreement in titer values between ELISA and
VNT tests for EHV was observed, but it could not reveal the
same antibodies, where the ELISA measure antibodies against
EHV1-4 as shown in table No. (2) while VNT measure antibo-
dies against EHV1 only, a similar study demonstrated it was
observed no correlation in the antibody titer values between
ELISA and SN tests for EHV1. This could be justified that the
SN test measured the antibodies differ from those measured
by ELISA®,

The obtained results of our study showed a clear differen-
ce in immune response between three vaccination protocols
which was explained by other studies, the immune response
was not observed post-vaccination—especially the effect of
booster dose vaccination. This failure of the humoral immu-
ne response probably due to the type of vaccine, a study used
a modified live vaccine (MLV) and an inactivated vaccine, the
serum neutralization (SN) assays indicated high SN titer va-
lues in MLV vaccinated mares when compared to those vacci-
nated with the inactivated vaccine, this could be explained that
the antibody response is probably vaccine-type dependent!*6
in another study, the hypothesis of the decrease in antibody
titer after the first inoculation of the vaccine has a neutrali-
zing action could be accepted but it does not work or justify



Mohamed Samy Abousenna, Heba A Khafagy, Nermeen Gouda Shafik, Neveen Mounir Abdelmotilib, Ibrahim S. Yahia

Volume 7 / Issue 1 / 21 http://www.revistabionatura.com

the decrease of antibody titer values after subsequent ones
of vaccination. This reduction of antibody titer values followed
by subsequent ones could be explained by the antibodies in-
terference hypothesis due to the presence of a high titer of
anti-EHV4 antibodies which has an antigenic correlation with
EHV117. In another study showed that the failure of immune
response had a different hypothesis, it could be a different
antigen structure between vaccinal strain and the virus used
in VNT, and inappropriate vaccine formulation, or by the high
antibody titer before vaccination®s.

|
Conclusions

It was concluded that the single-dose vaccination protocol
was more appropriate for horse vaccination than other vacci-
nation protocols, thus affording higher antibody titers, longer
immunity duration and economic wise; therefore, further in-
vestigation is desperately needed to assess the cellular immu-
ne response post-vaccination and its role in horse protection.
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