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Abstract

Bovine herpesvirus 1 (BoHV-1) is one of the most important infectious viruses of cattle which is considered as the causative
agent of several clinical conditions in this species. Hence, we tried to isolate a local strain of the virus from carrier cattle in
Ahvaz based on a strategy for reactivation of the latent infection in hosts having antibodies against the virus. Thus, 20 cattle
were examined to identify seropositive animals using virus neutralization test (VNT). Afterward, 4 out of 8 seropositive cattle
were selected and experimentally stressed by daily injection of Dexamethasone up to five days. Following the injection of
Dexamethasone, nasal swabs were collected during 10 days and applied for virus isolation in cell culture. The results showed
that one of the stress-induced animals shed the virus on days 8, 9 and 10 after injection of Dexamethasone. Identification of the
reactivated virus was carried out based on the virus-induced cytopathic effects in cell culture and PCR and the results were
confirmed by sequencing of the PCR product. Isolation of such a local strain of the virus can improve our understanding about

circulating BoHV-1 strains in the country.
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Introduction infectious bovine rhinotracheitis (IBR), infectious

pustular vulvovaginitis (IPV), balanoposthitis of bulls,

Infection with bovine herpesvirus 1 (BoHV-1) is an conjunctivitis, encephalitis, abortion and generalized

important cause of economic losses in the livestock disease in newborn calves (Afshar and Bannister 1970,

industry worldwide. This virus can cause a variety of Gibbs and Rweyemamu 1977). In fact, based on the

clinical conditions in cattle and buffaloes including
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DNA analysis, there are two distinct subtypes of BoHV-
1: BoHV-1.1, BoHV-1.2 and while it has been reported
that BoHV-1.1 has been associated to respiratory tract
infection (IBR), BoHV-1.2 is known to be the causative
agent of IPV (Miller et al. 1991, Roizman et al. 1992).
BoHV-1 is a member of the genus Varicellovirus within
the subfamily Alphaherpesvirinae, which belongs to
Herpesviridae family. Despite the development of
neutralizing antibodies, the virus can establish latency in
the trigeminal ganglia and germinal centers of
pharyngeal tonsils after infection. It should be considered
that although such animals could clinically be normal
after primary infection (Winkler et al. 2000), they may
act as a potent source of infection to other healthy cattle.
Stresses such as transportation, parturition and high
ambient temperature can induce reactivation of the latent
infection. Stress due to injection of steroids can also
cause reactivation of the latent virus and leads to
intermittent shedding of the virus into the environment
(Radostits et al. 2000, OIE 2008).

Infection with BoHV-1 can be diagnosed using
several methods including virus isolation or those
immunological assays which detect specific antibodies
against the virus such as virus neutralization test (VNT),
enzyme-linked immunosorbent assay (ELISA) and direct
immunofluorescence (IF) assay. Diagnostic samples for
detection and isolation of BoHV-1 are nasal and
lachrymal discharges, nasal and tracheal swabs and
bronchial and lung tissues. Meanwhile, polymerase chain
reaction (PCR) can also be applied to detect the viral
DNA in nasal swabs and other tissues and it has been
shown that this method has higher sensitivity compared
to the aforementioned methods (Van Engelenburg et al.
1993, Moore et al. 2000).
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Accordingly, the presented study was conducted to
detect and isolate BoHV-1 from naturally infected
seropositive cattle in Ahvaz by reactivation of the latent

herpes viruses via steroid injection.

Materials and methods

Sampling

Twenty serum samples were collected from adult cattle
to detect naturally infected animals with BoHV-1. All
sera were heat inactivated at 56°C for 30 min. The serum

samples were stored at -20°C until further examination.

Virus Neutralization Test

Razi bovine kidney (RBK) cells were prepared from
Razi vaccine and serum research institute and used to
propagate and titer a control strain of the bovine
herpesvirus-1 (IBR-Razi). All bovine sera were
duplicately tested for the presence of virus neutralizing
antibodies against BoHV-1 according to the standard
microtitration procedure described in the OIE (World
Organization for Animal Health) manual (OIE 2008).
Briefly, 50 pl of undiluted or 1:2 serial dilutions of sera
were added into wells of a 96-wells cell culture
microplate; thereafter, 50 pl (150 TCID50) of BoHV-1
was added into each well and the plate was incubated at
37°C for 18-24 hours in a humidified CO; incubator.
Finally, 1 x 10* RBK cells (in 100 ul RPMI medium
containing 2% FBS) were added to each well and the
microplate was incubated in a CO; incubator at 37°C for
five days. The plate was daily observed to check the

presence of viral cytopathic effect (CPE). Four wells
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were allocated to each cell and virus controls and the
results were compared to these controls.

Stress induction in seropositive cattle

Four of the examined non-pregnant seropositive cattle
were selected for stress induction. Animals received
Dexamethasone (0.1 mg/kg) by intravenous injection for
5 days and nasal swabs were collected from the day zero
(the first day of injection) to 10 days after injection. The
nasal swabs were placed in a sterile tube containing
transport medium (RPMI supplemented with serum and
antibiotics) and immediately transferred to the lab. The
liquids were stored frozen at -70°C.

Virus isolation

The liquids obtained from nasal swabs were
centrifuged at 1500 g for 10 min and the supernatants
were carefully transferred to new microtubes. Each of the
supernatants (undiluted, diluted 1:10 and diluted 1:100 in
RPMI containing serum and antibiotics) was used to
isolate BoHV-1. Therefore, 100 pl of RBK cell
suspension (~ 1-1.5 x 10* RBK cells) was added into the
wells containing 100 pl of each of the dilutions and the
plate was incubated in a CO; incubator at 37°C for five
days. The plate was daily observed for viral CPE and the
supernatants of CPE-positive wells were stored frozen at
-70°C.

Identification of isolated BoHV-1 strain
To confirm the identity of the isolated virus, the viral

DNA genome was first extracted from the supernatant of

a CPE-positive well using a commercial DNA extraction
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kit (BioNEER, South Korea) according to the
manufacturer’s protocol. The purified DNA sample was
then examined in a PCR assay using previously designed
primers which specifically targeted glycoprotein C (gC)
gene of BoHV-1 (Esteves et al. 2008).

To amplify the target sequence, 5 pl of the extracted
DNA was added to 45 pl of PCR mix containing 2.5 U of
Taq DNA polymerase, 5 pl of 10X PCR buffer, 1.5 pl of
50 mM MgCly, 1 pl of 10 mM dNTPs mix, 1 pl (25
pmol) of each of  the forward 5
CGGCCACGACGCTGACGA 3°) and reverse (5’
CGCCGCCGAGTACTACCC 3’) primers. The reaction
was run under the following thermal cycling program;
pre-denaturing at 94°C for 3 min; denaturing at 94°C for
1 min, annealing at 60°C for 1 min, extension at 72°C for
1 min, (35 cycles) followed by a final extension at 72°C
for 5 min. Samples which contained extracted DNAs
from the supernatant of uninoculated cells and IBR-Razi
inoculated cells were also used as both negative and
positive controls in the PCR assay, respectively. The
PCR product was analyzed by electrophoresis on 1.5%

agarose gel in TAE buffer containing Safe stain.

Sequencing

The amplified DNA fragments of local BoHV-1 and
IBR-Razi were sequenced to confirm their identities as
the correct target gene and the sequences obtained from
these strains of BoHV-1 were compared to some of the

available BoHV-1 sequences retrieved from GenBank.
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Results infected with BoHV-1. Retesting of serial dilutions of
these positive sera with VNT revealed that the titer of
antibodies against BoHV-1 ranged from 16 to 1024. The
data are given in table 1.

Virus Neutralization Test

Using undiluted serum samples, the results of VNT
showed that 8 (40%) out of 20 examined animals were

Table 1. Titer of neutralizing antibodies against BoHV-1 in serum samples.
Animal No  Antibody titer
128
16
32
128
256
256
32
1024

injection. As shown in figure 1, the expected CPE

O N o O b~ W N -

Isolation of the virus from stress-induced animals (aggregation of rounded cells around hollow foci) was
Four out of 8 seropositive cattle (cattle 4, 6, 7, and 8) only observed in samples collected from cattle No 6, 8 to

with diverse antibody titers against BoHV-1 were 10 days after injection while this was negative for all of

the other animals.

selected for stress induction using Dexamethasone

Figure 1: Cytopathic effects caused by the isolated BoHV-1 strain in RBK cells.
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Identification of isolated BoHV-1 strain

Assessment of the extracted DNA sample by PCR expected size (575 base pair) was observed in the
indicated that the supernatant of CPE positive cells electrophoresis (figure 2). In addition, sequencing of this
contained BoHV-1 and the target DNA fragment with the DNA band confirmed that this fragment belonged to

BoHV-1 DNA genome (figure 3).

1 2

500 bp 575 bp

100 bp

Figure 2: Electrophoresis of the amplified target BoHV-1 gC gene. Lane 1: 100 bp DNA ladder.
Lane 2: The PCR product obtained from CPE positive cells.
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Figure 3: Alignment of the sequences of the isolated BoHV-1 strain (IBR-Ahvaz-1), BoHV-1 from Razi institute

(IBRRazi) and some strains retrieved from GenBank.
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Discussion

BoHV-1 infections are very important in
cattle as morbidity of some, in particular,
infectious bovine rhinotracheitis approaches
100% and mortality may be substantial,
especially if complications occur. Consequently,
the economic impact of the disease has led a
number of countries to take control strategies
based on the management practices and
vaccination. However, despite the fact that
inactivated and live-attenuated vaccines are
available which significantly reduce the
incidence and severity of the disease,
vaccination is not implemented in Iran.
Considering the importance of the disease,
several studies, mostly based on the serological
assays, have been performed in different parts of
Iran to detect BoHV-1 infections. Ghabousi et
al. (1998) reported that 22 (10%) out of 201
slaughtered buffalos in  West Azerbaijan
possessed antibody against BoHV-1. In an
epidemiological study, 9968 serum samples
collected from various regions of Iran were
tested to find IBR positive animals. The results
indicated that about 30.57% of cases were
infected with IBR which showed wide
distribution of the virus among the examined
cattle herds (Kargar Moakhar et al. 2001).
Hematzadeh et al. (2002) performed a study in
Chahar Mahal va Bakhtiary province which
showed that 46.68% of the examined cattle were
infected with BoHV-1. The results of another

research in Urmia revealed that 2.5% of
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buffaloes in a herd kept for sperm production
had antibody against this virus (Kargar Moakhar
et al. 2002). In another serological study carried
out by Haji Hajikolaei and Seyfiabad Shapouri
(2006), it was reported that 31.48% of the
examined animals were infected with the virus
in Ahvaz, while, in two recently published
reports, the seroprevalence rate of BoHV-1
infections were about 59% and 36% in Hamedan
and Markazi provinces, respectively (Bahari et
al. 2013, Ghaemmaghami et al. 2013).

On the other hand, the results of several
studies implemented in other parts of the world
have reported a seroprevalence rate ranging
from about 45% in India to 86% in Croatia
(Biuk-Rudan et al. 1999, Guarino et al. 2008,
Nandi et al. 2009, Obando et al. 1999, Ramneek
et al. 2005, Saravanajayam et al. 2015).
Nevertheless, isolation of local strains of BoHV-
1 has only been attempted in a study carried out
by Shirvani et al. (2011) who tried to isolate the
virus from suspected IBR cases in Iran. The
researchers successfully isolated 2 strains of
BoHV-1; however, these isolates caused two
different patterns of CPE in cell culture. In
India, Chandranaik et al. (2010) isolated bovine
herpesvirus-1 from four semen samples using
bovine turbinate (BT) and Madin Darby bovine
kidney (MDBK) cell lines and confirmed the
results by regular PCR targeting amplification of
the gC region of the viral DNA. In another
study, Lojkic et al. (2011) reported detection and
isolation of BoHV-1 from naturally infected
cattle in Croatia. These cattle belonged to three
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Croatian dairy herds with clinical symptoms of
the respiratory disease. Sequencing of the gC
PCR products followed by phylogenetic analysis
indicated that the isolates were subtype 1.1.
Thus, it seems necessary to perform more
studies in the case of virus isolation. This can
lead to determine characteristics of domestic
strains of the virus which in turn is an important
issue in control programs of BoHV-1 infections.
Typically, this goal should be achieved using
samples collected from clinically suspected
cases. However, the process of virus isolation is
time-consuming and needs examination of many
cases. Nevertheless, because of the latent nature
of BoHV-1 infections, reactivation of the latent
virus may result in virus shedding in a shorter
amount of time leading to higher possibility of
virus isolation (Radostits et al. 2000). In this
case, stress is a determinant factor and it is
possible to induce stress in carrier animals via
injection of steroids. Such an approach has been
used in various studies where cattle were
experimentally infected with BoHV-1 (Pastoret
et al. 1980, Pastoret et al. 1986, Six et al. 2001).
However, the idea of using this approach for the
isolation of BoHV-1 from naturally infected
cattle has recently been applied in a study
performed by Saha et al. (2010) who
successfully isolated the virus in India.
Consequently, the present study was designed
to isolate BoHV-1 from unvaccinated cattle in
Ahvaz. Using stress induction in four naturally

infected cattle, the latent virus was reactivated
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and isolated in RBK cells approximately 9 days
after Dexamethasone injection. In addition to
typical CPE (aggregation of rounded cells
around hollow foci) caused by the isolate in cell
culture, the isolate was also genotypically
confirmed to be BoHV-1 in a PCR assay using
primers which specifically amplified a fragment
(575 bp) of gC encoding gene in the viral DNA
genome. To further validate PCR, the amplicon
was sequenced and aligned with Razi and four
other strains of BoHV-1. The results of the
alignment certainly confirmed that the isolated
herpes virus in the present study (IBR-Ahvaz-1)
is a BoHV-1 strain; although, there were some
dissimilar nucleotides in the sequences. In
addition, it seems that the similarity among the
sequence of the isolated BoHV-1 strain (IBR-
Ahvaz-1 gC) and the other strains was less than
what was seen in regard to the comparison of
Razi strain with the others. It should be noted
that isolation of BoHV-1 from only one of the
seropositive cattle may be due to different
amounts of mucosal antibodies which could lead
to the neutralization of the infectious viruses. On
the other hand, only nasal swabs were collected
in the present study to reduce experiment costs.
However, the virus could have been isolated if
vaginal swabs had also been collected, as some
hosts are infected with the other subtype of the
virus, BoHV-1.2, which tends to affect genital
tract and therefore positive serological reactions
of these animals may result from exposing to

such strains.

18



IRANIAN JOURNAL OF RUMINANTS HEALTH RESEARCH (2016), 1(1):11-20

Generally, high prevalence of BoHV-1
infections has been reported in performed
studies in Iran suggesting that control strategies
like vaccination should be considered to reduce
economic losses. Isolation of domestic strains of
the virus can improve our understanding about
circulating isolates in the country. Besides,
pathogenicity and virulence characteristics of
isolated BoHV-1 strains can be assessed in the
future studies.

References

Afshar, A. and Bannister, G.L. (1970). Viral
infections of the bovine mammary gland.
Veterinary bulletin, 40, 681-686.

Bahari, A., Gharekhani, J., Zandieh, M.,
Sadeghi-Nasab, A., Akbarein, H., Karimi-
Makhsous, A. and Yavari, M. (2013).
Serological study of bovine herpes virus
type 1 in dairy herds of Hamedan province,
Iran. Veterinary Research Forum, 4(2),
111-114.

Biuk-Rudan, N., Cvetnic, S., Madic, J. and
Rudan, D. (1999). Prevalence of Antibodies
to IBR and BVD viruses in dairy cows with
reproductive disorders. Theriogenology, 51,
875-881.

Chandranaik, B.M., Shivaraj, Ch., Kumar, S.
and Renukaprasad, C. (2010). Isolation of
BHV-1 from bovine semen and application
of real time PCR for diagnosis of IBR/IPV
from clinical samples. Veterinarski Arhiv,
80(4), 467-475.

Esteves, P.A., Dellagostin, O.A., Pinto, L.S.,
Silva, A.D., Spilki, F.R., Ciacci-Zanella,
J.R., Hibner, S.O0., Puentes, R,
Maisonnave, J., Franco, A.C., Rijsewijk,
F.A., Batista, H.B.C.R., Teixeira, T.F.,,
Dezen, D., Oliveira, A.P., David, C., Arns,
C.W. and Roehe, P.M. (2008). Phylogenetic
comparison of the carboxy- terminal region
of glycoprotein C (gC) of bovine
herpesviruses (BoHV) 1.1., 1.2 and 5 from
South America (SA). Virus Research. 131,
16-22.

IJRHR (2016), 1(1): 11-20

Ghabousi, B., Kargar Moakhar, R. and Sarmast,
R. (1998). Investigation of antibodies
against IBR in buffalos in west Azerbaijan.
Proceeding of the first congress on diseases
of buffalo, 63 (in Persian).

Ghaemmaghami, Sh., Ahmadi, M., Deniko, A.,
Mokhberosafa, L. and Bakhshesh, M.
(2013). Serological study of BVDV and
BHV-1 infections in industrial dairy herds
of Arak, Iran. Iranian Journal of Veterinary
Science and Technology, 5(2), 53-61.

Gibbs, E.P.J. and Rweyemamu, M.M. (1977).
Bovine herpesviruses. Part 1. Bovine
herpesvirus-1. Veterinary bulletin, 47, 5,
317-343.

Guarino, H., Nunez, A., Repiso, M.V., Gild, A.
and Dargatz, D.A. (2008). Prevalence of
serum antibodies to bovine herpesvirus-1
and bovine viral diarrhea virus in beef cattle
in  Uruguay. Preventive  Veterinary
medicine, 85, 34-40.

Haji Hajikolaei, M.R. and Seyfi-Abad Shapouri,
M.R. (2006). Seroepidemiological Study of
bovine herpesvieus 1 (BHV-1) infection in
cattle in Ahvaz. Iranian Veterinary Journal,
2: 2.

Hemmatzadeh, F., Momtaz, H., Tadjbakhsh, E.
and Satari, H. (2002). A serological survey
on bovine rhinoteracheitis virus infection in
Chahar Mahal Bakhtiary  Province.
Pajouhesh-va-Sazandegi, 55, 38-43.

Kargar Moakhar, R., Bokaie, S.,
Akhavizadegan, M.A., Charkhkar, S. and
Meshkot, M. (2001). Seroepidemiological
survey for antibodies against Infectious
Bovine Rhinotracheitis and Bovine Herpes
4 viruses among cattle in different
provinces of Iran. Archives of Razi
Institute, 52, 93-102.

Kargar Moakhar, R., Bokai, S. and Meshkat, M.
(2002). Seroepidemiological survey for
antibodies against BLV, BH4, BVD, IBR,
P13, among buffalo in center of buffalo
sperm preparation in Urmieh. Pajouhesh-
va-Sazandegi, 55, 24-27.

Lojkic, 1., Cac, Z., Keros, T., Bedekovic, T.,
Balatinec, J. and Roic, B. (2011).
Phylogenetic analysis of bovine herpesvirus
1 isolated in Croatia. Veterinarski Arhiv,
81, 3, 299-306.

19



Isolation of bovine herpesvirus ...

Miller, J.M., Whetstone, C.A. and Van der
Maaten, M.J. (1991). Abortifacient property
of bovine herpesvirus type 1 isolates that
represent three subtypes determined by
restriction endonuclease analysis of viral
DNA. American Journal of Veterinary
Research, 52, 3, 458-461.

Moore, S.J., Gunn, M. and Walls, D. (2000). A
rapid and sensitive PCR-based diagnostic
assay to detect bovine herpesvirus 1 in
routine diagnostic submissions. Veterinary
Microbiology, 75, 145-153.

Nandi, S., Kumar, M., Manohar, M. and
Chauhan, R.S. (2009). Bovine herpes virus
infections in cattle. Animal Health
Research Reviews, 10, 85-98.

Obando, R.C., Hidalgo, M., Merza, M,
Montoya, A., Klingeborn, B. and Moreno-
Lopez, J. (1999). Seroprevalence to bovine
virus diarrhoea virus and other viruses of
the bovine respiratory complex in
Venezuela (Apure state). Preventive
Veterinary Medicine, 41, 271-278.

O.LE. (2008). Biological Standards
Commission. OIE Manual of Diagnostic
Tests and Vaccines for Terrestrial Animals
(mammals, birds and bees), PP: 752-767.

Pastoret, P.P., Babiuk, L.A., Misra, V. and
Griebel, P. (1980). Reactivation of
temperature-sensitive and non-temperature-
sensitive infectious bovine rhinotracheitis
vaccine virus  with  Dexamethasone.
Infection Immunity, 29, 483-488.

Pastoret, P.P., Thiry, E. and Thomas, R. (1986).
Logical description of Bovine herpesvirus
type 1 latent infection. Journal of General
Virology, 67, 885-897.

Radostits, O.M., Gay, C.C., Blood, D.C. and
Hinchcliff, K.W. (2000) Infectious bovine
Rhinotracheitis (IBR, red nose), Bovine
herpesvirus -1 (BHV-1) infection, 9th ed.,
W.B. Saunders, London. UK, 1173-1184.

Ramneek, D.D., Maiti, N.K. and Oberoi, M.S.
(2005). Detection of bovine herpesvirus-1
infection in breeding bull semen by virus
isolation and polymerase chain reaction.
Revue scientifique et technique
(International Office of Epizootics), 24, 3,
1085-1094.

IJRHR (2016), 1(1): 11-20

Safi Abad Shapouri, M. et al.

Roizman, B., Desrosiers, R.C., Fleckenstein, B.,
Lopez, C., Minson, A.C. and Studdert, M.J.
(1992). The family Herpesviridae: an
update. Archives of Virology, 123, 425-
448.

Saha, T., Guha, C.h., Chakraborty, D., Pal, B.,
Biswas, U., Chatterjee, A., Koenig, P. and
Beer, M. (2010). Isolation and
Characterization of BoHV-1 from Cattle in
West Bengal, India. Iranian Journal of
Veterinary Science and Technology, 2, 1, 1-
8.

Saravanajayam, M., Kumanan, K. and
Balasubramaniam, A (2015).
Seroepidemiology of infectious bovine
rhinotracheitis infection in unvaccinated
cattle. Veterinary World, 8, 12, 1416-14109.

Shirvani, E., Lotfi, M., Kamalzadeh, M.,
Bahriari, M. and Mohammadi, M. (2011).
A field isolate of Bovine Herpesvirus-1
with different behavior on cell culture.
World Applied Sciences Journal, 14, 3,
387-391.

Six, A., Banks, M., Engels, M., RosBascunana,
C. and Ackerman, M. (2001). Latency and
reactivation of Bovine herpesvirus 1 (BHV-
1) in goats and of caprine herpesvirus
1(CapHV-1) in calves. Archives of
Virology, 146, 1325-1335.

Van Engelenburg, F.A.C., Maes, R.K., Van
Oirschot, J.T. and Rijsewijk, F.A. (1993).
Rapid and sensitive detection of bovine
herpesvirus type 1 in bovine semen by a
polymerase chain reaction based assay.
Journal of Clinical Microbiology, 31, 3129-
3135.

Winkler, M.T., Doster, A. and Jones C. (2000).
Persistence and reactivation of bovine
herpesvirus 1 in the tonsils of latently
infected calves. Journal of Virology, 74,
5337-5346.

20



