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Summary
Equine herpsvirus typel was classified as a member of the subfamily Alphaherpesvirinae. It was

reported to cause respiratory, reproductive and neurologic infection in horses. The reproductive
form of the disease induces abortion in pregnant mare, while the neurologic form is associated with
paralysis of infected horses. This study was designed for molecular detection of Equine herpsvirus
typel by polymerase chain reaction. Blood buffy coat samples were collected from 25 horses
(Equus feruscaballus) and 25 donkeys (Equus asinus) admitted to local private veterinary clinics
around Baghdad and Baaquba cities. DNA was extracted from such samples by the use of DNA
extraction kit of COLLECTAGENE' .The samples were subjected to conventional PCR test using
specific primers for gB gene of equine herepesvirus-1. Forward primer (F) (5 TAACTGAGATCT
AACCGAC 3’) and reverse primer (R) (CATATATAGCTATCACGTCC 3’). One buffy coat
sample from aborted mare and one buffy coat sample from a donkey suffering from acute
respiratory clinical signs were inoculated in mice to follow the fate of equine herepesvirus-1in nasal
turbinates, cervical lymph nodes and lungs of these mice. The results showed that only 4 samples
from horses and 2 samples from donkeys were positive to polymerase chain reaction.
Experimentally infected mice did not show any clinical signs but they were positive to polymerase
chain reaction, and the virus easily terminated, probably due to low dose of the virus and host
specificity. It can be concluded that local horses and donkeys, somewhere have had infected with
equine herepesvirus-1, and became latent carriers for the virus. Furthermore, microbiological and
epidemiological studies on local Equine herpsvirus typel and Equine herpsvirus type 4 are
recommended.
Keywords: Equine herpesvirus-1, Equus feruscaballus, Equus asinus, Mice, Polymerase chain
reaction.

Introduction reproductive infections (11) of donkeys. It is

Equine herepesvirus-1 (EHV-1) belongs to well known that herpes viruses cause latency
Herpesviridae. It was reported by many in infected host (1). Latency is a key element
researchers to cause respiratory, reproductive of EHV-1 biology as a survival strategy.
and neurologic infection in horses (1-3). Persisting within infected horses without
Generally EHV-1 causes mild respiratory clinical signs of disease, virus shedding or cell
infection, but the reproductive and neurologic associated viraemia, EHV-1 can be shed and
form of the disease were of special infect susceptible horses after reactivation (2).
importance, they cause of economic losses in EHV-1 was also known to replicate in
horses when compared to the respiratory form lymphoid cells infected in vitro and in vivo
of the disease which is self-limiting (2 and 4). during  systemic infection.  Leukocyte-
Reproductive form of the disease occurs as associated viraemia can be observed that
abortion associated with high fever in pregnant involving infection of leukocytes and lympho-
mares, while the neurologic form was reticular cells. Thus these cells become
associated with paralysis of infected horses (5 important reservoirs for persistent viral
and 6). Many other reports mentioned infection (12 and 13). Mice were used as a
experimental infection (7) or the natural potential animal model in experimental
occurrence of EHV-1 infection in donkeys (8 infections for this virus by many workers (14-
and 9). Some workers mentioned new herpes 16). Experimentally infected mice with EHV-1

viruses associated with respiratory (10) and
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produced clinical signs, like
distress and weight loss (16 and 17).

Diagnosis of viral respiratory infection
cannot be done depending on clinical signs as
there are many causative agents for such
diseases (1 and 4). EHV-1 is an enveloped
double stranded DNA virus, accordingly many
Polymerase chain reaction (PCR) programs
were used for the detection of viral genome in
samples collected from naturally or
experimentally infected animals (18-22). In
Iraq, there is no data available on the EHV-1 in
local horses or donkeys, accordingly the
present study aimed to molecular detection of
EHV-1 from the possible infected horses and
donkeys, and explore the fate of EHV-1 in
experimentally infected mice.

respiratory

Materials and Methods

Twenty five draft horses and 25 working
donkeys were admitted to private veterinary
clinics in the period from July 2015 to June
2016, of both sexes and different ages. Fifteen
horses and eleven donkeys were from Baghdad
city. Ten horses and fourteen donkeys were
from Baaquba city. One mare only aborted a
week before admission and one male donkey
suffered from acute respiratory signs. The
history of all cases was recorded. The
laboratory works and mice inoculations were
achieved in the laboratory of Veterinary
Medicine College/ University of Diyala.

Twenty ml of blood samples were collected
from Jugular vein of each animal and
transferred in glass tubes containing EDTA, in
order to obtain buffy coat of plasma by cooled
centrifugation (Eppendorf 5810R). The buffy
coat samples were preserved at -30°C until
used. Later, the buffy coat samples were
divided equally in to 2 parts: One used for
DNA extraction and the other returned to
freezer for further studies. DNA was extracted
from blood buffy coat samples by the use of
DNA extraction kit of COLLECTAGENE ™
and according to manufacturer. The same kit
was used to extract the DNA from tissue
samples of experimentally infected mice. Fifty
five mice BALB/C of different sex and ages
were used for inoculation. They were divided
into three groups as follow:

Group A, include 22 mice used for
inoculation with aborted mare buffy coat
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sample. Group B, include 22 mice also used
for inoculation with male donkey (that
suffered from acute respiratory signs) buffy
coat sample and Group C, include 11 mice
inoculated with sterile normal saline to
represent a control group. The control group
was kept far from the other groups to avoid
transmission of infection.

Hundred pl of thawed buffy coat of aborted
mare sample were dropped intra-nasally of
each mouse of group A. The same was done
for group B, except using buffy coat of male
donkey. The control group was inoculated
with 100 pl of sterile normal saline by the
same route. Collection and Processing of
mouse tissues for PCR: Two mice were killed
daily from each group A and B, while only
one mice was used from group C. Killing was
started from day one post-inoculation (PI)
until 11 days PI. Tissue samples included nasal
turbinate, lung, and cervical lymph nodes,
were collected and kept in Bijou bottles with
sterile transport medium. The collected tissues
in particular time from each group were
pooled together and homogenized at 1600
rpm, transferred into sterile Eppendorf tube,
and kept at -30°C until use. These samples
were, thawed at room temperature and used for
DNA extraction for PCR as mentioned above.
*COLLECTAGEN": Takara Bio. Inc.,
Nojihigashi, 7-4-38, Kusatsu, Shiga 525-0058
Japan.

Amplification by PCR: DNA extracted
from tissues and buffy coat were used in this
experiment for PCR analysis. 15 pl from each
DNA sample was mixed with PCR mixture
Gene Amp®* in 0.5 ml PCR Eppendorf tube.
The mixture was composed of 16 pl of
nucleotides (dATP, dGTP, dCTP and dTTP),
1 ul Tag polymerase (5 U/ul), 1ul primerl,
1ul primer 2, 10 pl PCR buffer (10x), and 56
pl sterile deionized distilled water. Primers
were selected from the EHV-1 glycoprotein
(9B) which had 459 base pairs. The two
primers were as: forward (F) (5’
TAACTGAGATCTAACCGAC 3) and
reverse (R) (CATATATAGCTATCACGTCC
3’). The mixture with DNA sample was
processed as 95 °C, denaturation for 5 minutes,
followed by a 40 PCR cycles using Eppendorf
thermocycler (each cycle was programed as 95
°C, denaturation for 1 minute, 55 °C, annealing
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for 1 minute, and 72 °C, extension for 2
minutes. This was followed by one cycle of
long extension of 72 °C for 10 minutes. The
cycler was then dropped to 4 °C, and the PCR
product was electrophoresed. Electrophoresis
of the PCR sample was carried out by the use
of 25 pl of PCR product loaded in well of
1.5% agarose in 1 xTBE running buffer (0.025
M Tris, 0.192 M glycine, 0.1 % w/v SDS). The
gel was run at 90V for an indicated period of
time using a 0.1% bromophenol blue as an
indicator and bacteriophage @X174 DNA
molecular weight marker (DNA ladder).
Followed electrophoresis, the gel was stained
with ethidium bromide (0.5 pg/ml) for 15
minutes, and DNA products visualized by UV
illuminator and photographed.

Results and Discussion

PCR products of blood buffy coat samples
showed that only 4 samples from horses and 2
samples from donkeys were positive (Table,1).

Table, 1: Number of samples with positive EHV-1
PCR product.

PCR
Samples
positive for
EHV-1

PCR
Samples
negative for
EHV-1

Number
of samples

Animal
species

Horses
Donkeys

Blotting a graph for electrophoresed known
MW DNA fragments of bacteriophage gX174
marker (1353, 1078, 872, 603, 310, 281, 234
and 194 bp) in conjunction with the distance of
their migration in gels used to determine the
MW of PCR product which was 459 bp as
mentioned by the manufacturer (Fig. 1).
Detection of viral genome in such samples
comes in agreement with findings of many
workers as it is well known that EHV-1 caused
latency in infected animals, and the genome
hide in the suspected or incorporated with host
cell genome of lymph nodes or circulating
lymphocytes (1, 4 and 20). Because of some
risk factors that included immunosuppression
and/or the action of cytokines or hormones, the
virus might be re-expressed and caused the
infection (8, 12 and 18).

*GeneAmp®: 850 Lincolin Center Drive,
Foster City, CA 94404, USA.
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Figure, 1: Amplification of EHV -1 from horses and
donkeys samples. Lanes 1 — 4 are positive samples from
horses. Lanes 5 and 6 are from horse negative samples.
Lane 7 is DNA molecular weight marker (bacteriophage
x 174). Lane 8 is EHV-1 kit marker. Lanes 9, 10, 13 and 14
are from donkey negative buffy coat samples. Lanes 11
and 12 are positive donkey samples. All samples are
electrophorised in 1.5% agarose gel at 90 volts for 2 hours,
and stained with ethidium bromide.

Outbreaks in horses or donkeys might be
occurred by the close contact of susceptible
animals with those infected with EHV-1, and
through the nasal secretion especially in the
respiratory form and contaminated fluid from
aborted fetus from infected mares (1 and 4).
Few positive samples (6 out of 50 samples) of
this study might be attributed to the fact that
horses and donkeys in this country were not
raised in high population. Using of horses and
donkeys in few numbers or as individuals
reduce the possibility of viral transmission and
occurring of outbreaks (4). Furthermore, those
animals of present study were mostly stressed
as used for hard working to transport goods or
equipment. The results of this study pointed
clearly that such animals were infected with
the virus in the certain past time and in
somehow. Donkeys were found to be
susceptible to the infection with EHV-1. This
finding was supported the finding of other
worker as they reported that donkeys can be
infected with EHV-1 (8 and 9).In contrast new
virus known as equid herpesvirus-7 has been
recently reported to be associated with
abortion in Mediterranean miniature (Equus
asinus) (11). This might be another virus that
can cause abortion in donkeys rather than
EHV-1. Experimental infection on donkeys
and ponies with EHV-1 of horse origin
showed that donkeys were refractory to
infection in comparison to ponies (7). Another
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study (10) had mentioned two new
herpesviruses, asinine herpesvirus 4 (AsHV-4)
and 5 (AsHV-5) were associated with
respiratory tract infections and they were
closely related. Furthermore, these viruses
were grouped in Gammaherpesvirinae, while
EHV-1 was grouped in Alphaherpesvirinae.
The finding of present study reported that
primers for gB gene detected similar sequences
to EHV-1 in donkeys.

Processing of mouse tissues from
experimentally infected mice by blood buffy
coat of aborted mare didn’t give any PCR
product (Fig. 2). Mice inoculated with blood
buffy coat of respiratory sick donkey gave a
clear band of 459 bp of EHV-1 in mice
turbinates 1 day PI, and it was cleared by 5
days PI. Lung tissue gave clear PCR band at 3
days PI until 6 days PI. Furthermore, the DNA
of EHV-1 was detected in lymph nodes of
mice at 4 days Pl until 6 days Pl. No viral
DNA was detected at 7 to 11days PIl. Mouse
tissues collected from control animals didn’t
show any DNA PCR product, and they were
negative for EHV-1 (Table, 2 and Fig. 2).

Table, 2: EHV-1 PCR DNA of gB gene product as
was detected in days Pl of mice tissues inoculated

with blood buffz coat from infected donkez.

Mouse tissue Days post inoculation of mice

1 2 3 45

6 7 8 9 10 11

Nasal + + + + -
turbinates

Lung - -+ + + 0+
(MY ool aWqlelo[S ] - - - + + +

In mice inoculated with male donkey
samples, the virus followed the same sequence
of antigen fate reported by many authors (14-
16). This finding might indicate that the
infection of such donkey has recently occurred
or might be related to reactivation of the virus
from past infection. The virus was cleared out
from infected mice without clinical signs, and
this might attributed to the dose of the virus, as
it was reported that clinical signs in infected
mice associated with high dose of viruses per
inoculum (23). Cell mediated immunity was
appeared as the main immune response in
clearing or eliminating EHV-1 infections (23
and 24). Furthermore, low doses can be
cleared out by immune system without clinical
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signs (25). In the present study, the virus was
not isolated, accordingly its infective dose 50
(ID50) was not determined.

k4
Figure, 2: Amplification of EHV — 1 from tissue samples of
mice. Lanes from left to right are: Lanes 1 to 4 are from
mice tissues of negative control. Lanes 5 and 6 are from
nasal turbinates and lungs of the infected mice. Lane N is
the positive EHV-1 Kkit’s control. Lane M is the
bacteriophage 9174 DNA molecular weight marker, Lane
1 is the lymph node tissue of negative control mice Lane 2
is the lymph node tissue sample form infected mice, Lanes
from 3 to 7 are of different tissue samples from infected
mice 11 days post infection.

An experimental infection of mice by buffy
coat of mare failed to give any signs of
infection, and gB gene sequence was not
detected by PCR in samples collected from
mice. It depends on the fact that infected and
aborted mares due to EHV-1 might hold the
virus in their blood more than 3 weeks (3 and
4). It seemed that the abortion in such a mare
was due to some other causes rather than EHV-
1. Accordingly, buffy coat sample of aborted
mare carried a latent viral genome of EHV-1
virus; and the virus might be reactivated due to
the stress factor of abortion and in low amount
and easily eliminated by the immune system of
experimentally infected mice (23 and 25).

Conventional PCR technique was used in
this study to detect EHV-1 gB gene in blood
buffy coat of horse, and in tissue samples from
mice. OIE report, 2017 (4) mentioned that
PCR was the most reliable and sensitive
technique for diagnostic purposes. PCR also
was used by many workers (26 and 27). Some
other workers used real time PCR for
diagnostic  purposes with same above-
mentioned sensitivity (28 and 29), targeting
the gB gene of the EHV-1 (30). In conclusion,
local horses and donkeys were infected by
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EHV-1 previously and carried latently the
virus and the virus might be reactivated due to
some stress factors. Such animals became
carriers of active virus (4 and 18). Presence of
latent DNA genome in such animals does not
prevent them from the re-infection (4).
Another (18) detected EHV-1 and 4 in healthy
horses by the use of PCR. Performing of wide
epidemiological, serological and molecular
biological studies are recommended to point
out the spread of herpes virus and/ or viruses
in horses and donkeys. In this aspect, the virus
needed to be isolated from donkeys and a
genetic comparative study may be carried out
to find the virus of the study is EHV-1 or
AsHV-3 or others.
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